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ABSTRACT c 

The t e r n S a l t Lake g roup i s h e r e u s e d t o i n c l u d e a l l r o c k s t h a t a r e 

p o s t - W a s a t c h ( P a l e o c e n e and Eocene) and p r e — P l e i s t o c e n e i n a g e . Cn t h e 

b a s i s of v a r i e d l i t h o l o g i e s , s o i l p r o f i l e s , e r o s i o n a l u n c o n f o r m i t i e s , and 

s t r u c t u r a l d e f o r m a t i o n , t h e S a l t Lake g r o u p h a s been s u b d i v i d e d a s f o l l o w s ; 

T r a v e r s e v o l c a n i c s and J o r d a n Narrows u n i t s ( o l d e s t ) , Camp W i l l i a m s u n i t 5 

T r a v e r t i n e u n i t , and t h e H a r k e r s f a n g l o m e r a t e u n i t ( y o u n g e s t ) . The 

commonest r o c k t y p e s i n t h e T r a v e r s e v o l c a n i c s a r e r e d d i s h t o p u r p l e 

a n d e s i t e s and s n d e s i t e b r e c c i a s , a u g i t e and hi o t i t e - h o r n b l e n d e l a t i t e s 

and l a t i t e f l o w s , and l e s s e r amounts of r h y o l i t e and b a s a l t . A w h i t e 

m a r l s t o n e i s t h e dominan t l i t h o l o g i c t y p e of t h e J o r d a n Narrows u n i t . I n 

a d d i t i o n i t c o n t a i n s o o l i t i c , a r g i l l a c e o u s , and c h e r t y l i m e s t o n e s , s a n d 

s t o n e s , c l a y s , and r h y o l i t i c t u f f s . These a r e a l l f r e s h w a t e r l a c u s t r i n e 

d e p o s i t s and were d e r i v e d from and d e p o s i t e d a l m o s t c o n t e m p o r a n e o u s l y w i t h 

t h e T r a v e r s e v o l c a n i c s . The Camp W i l l i a m s u n i t i s composed of r e d t o t a n 

c o l o r e d muds tones and s i l t s t o n e s and a b a s a l c o n g l o m e r a t e of i g n e o u s 

d e t r i t u s . A l l a r e p o o r l y c o n s o l i d a t e d . The T r a v e r t i n e u n i t c o n s i s t s of 

a w h i t e d e n s e , m a s s i v e , t r a v e r t i n e which c o n t a i n s some s m a l l l e n s - l i k e 

a c c u m u l a t i o n s of manganese d i o x i d e . The H a r k e r s f a n g l o m e r a t e u n i t i s a 

l i g h t c o l o r e d , p o o r l y c o n s o l i d a t e d , t o r r e n t i a l s t r e a m d e p o s i t and i s 

composed of P a l e o z o i c q u a r t s i t e s and l i m e s t o n e s w i t h s m a l l e r amounts o f 

i g n e o u s f r a g m e n t s . S e v e r a l mud r o c k f l ows o c c u r i n t h e S a l t Lake g r o u p . 

Dips up t o 3 0 ' a r e common and a r e most p r o n o u n c e d n e a r d e m o n s t r a b l e 

o r i n f e r r e d f a u l t s . F o l d i n g i s p o s s i b l y r e s p o n s i b l e f o r g e n t l e r e g i o n a l 

d i p s . A f a u l t m o s a i c h a s b e e n mapped i n t h e J o r d a n Narrows a r e a . 
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ABSTRACT 

The term Salt Lake group i s here used to include all rocks th&t are 

post- ·,:a.satch (Paleocene and Eocene) and pre- Pleistocene i n age. Cr. t he 

bcsis of varied l itholobi es , soil , rofiles, erosionc1 unconformit i es , and 

st n ,cturaJ.. defo:rn.a.tion , the Salt Lake group h~,3 been :.n:bdivided as f ollows ; 

Traverse vol c.:nics am Jorde_n N8.!TO"'13 u.'1its (ol dest ) , Camp ';i l l iams 1D'li t , 

Travertlnc unit , and t !1e : f.::.r!~ers fanglomer ate unit (youngest ). The 

commones t rock typco ~ the Tr avers e volcani cs are reddi~h to purpl e 

ande sites and andesite br~ccias , augite and biotit e- hornbl ende l atit es 

and latit e fious , and l esser rur.ount s of r hyolite and basal t . A l"lhite 

marl stone is the dornin3nt l ithol ogic t ype of t he Jordw Narr olls unit . In 

addition i t contains oolitic , a r gillaceous , and cherty l imest ones , s and

stones, clayl'i , and r hyol i t i c t uffs . These are all fresh \'1ater l acustrine 

deposits and · .... ere deri .... ed f r om and deposited al most contempor aneousl y with 

the Traver se volcanics. The Camp rlilliams unit i s compos ed of red t o tan 

col or ed mudstone s and sil t stone s and a basal conglomer ate of igneous 

detrit us o All are poorly consol i dat ed. The Travertine unit consis ts of 

a uhite dense, massive, travertine '"hich contains some small l ens- like 

accumulati ons of mnngancse dioxide . The Harkers f anelomer c.t e uni t i s a 

light col ored, poor l y consolidat ed, torrential s treaM deposit and is 

compos ed of Paleozoic qu.::.rtzit es and limestones "lit h s:raller amounts of 

i p;neous frag.lents. Sever al moo rod: no~·,s occur in the Salt Lake group. 

Dips up t o 30° ar e canmon end are most pr ono'lmced near den.onstrabl e 

or i nf erred f aults. Fol ding is poss i pl y res ponsible f or entl e r egional 

di ps. A f a t mosaic has been mapped in t he Jorden Uarrol"ls a rea . 
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A ped iment a l o n g t h e e a s t f l a n k of t h e O q u i r r h M o u n t a i n s i s bounded 

on t h e wes t by a normal f a u l t and on t h e e a s t by t h e B o n n e v i l l e s h o r e l i n e . 

Hie ped iment was e r o d e d a c r o s s r o c k s c h i e f l y of t h e S a l t Lake g r o u p . L a t e r 

e r o s i o n h a s p r o d u c e d one and p o s s i b l y two l o w e r s u r f a c e s . 

The T e r t i a r y g e o l o g y of T o o e l e V a l l e y and t h e S t a n s b u r y M o u n t a i n s i s 

s l i g h t l y s i m i l a r t o t h a t o f l o w e r J o r d a n V a l l e y and t h e O q u i r r h M o u n t a i n s 0 

( l ) S t r a t i g r a p h i c a l l y t h e r e s e m b l a n c e i s l i m i t e d t o t h e t h i c k v o l c a n i c 

s e q u e n c e and f a n g l o m e r a t e u n i t o f t h e S t a n s b u r y Moun ta ins b o t h o f which 

migh t b e c o r r e l a t e d w i t h t h e T r a v e r s e v o l c a n i c s and H a r k e r s f a n g l o m e r a t e , 

r e s p e c t i v e l y , i n t h e O q u i r r h M o u n t a i n s . Ho s e d i m e n t a r y d e p o s i t s have b e e n 

found i n Tooe l e V a l l e y t h a t would c o r r e s p o n d t o t h e J o r d a n N a r r o w s , Camp 

I fL l l i ams , and T r a v e r t i n e u n i t s of J o r d a n V a l l e y . ( 2 ) Remnants o f an o l d 

pediment f l a n k t h e S t a n s b u r y M o u n t a i n s on t h e e a s t , b u t t h i s ped imen t i s 

n o t a s e x t e n s i v e o r w e l l - d e f i n e d a s t h e one c o m p r i s i n g t h e O q u i r r h F o o t 

h i l l s . (3 ) S t r u c t u r a l l y T o o e l e V a l l e y i s d e p r e s s e d l i k e t h e J o r d a n V a l l e y 

b l o c k . F a u l t i n g h a s deformed t h e r o c k s o f t h e S a l t Lake g r o u p i n t h e S t a n s 

b u r y M o u n t a i n s and p r o d u c e d a r e g i o n a l d i p e a s t w a r d of 1 0 ° t o 2 0 ° . The 

s e d i m e n t a r y u n i t s of t h e S a l t Lake g r o u p a r e n e a r l y h o r i z o n t a l i n t h e O q u i r r h 

M o u n t a i n s . 

The R o z e l H i l l s a r e composed of i n t e r b e d d e d b a s a l t f l ows and l a c u s t r i n e 

l i m e s t o n e s o f t h e S a l t Lake g r o u p b u t d i f f e r from t h e T e r t i a r y r o c k s o f 

t h e O q u i r r h and S t a n s b u r y Moun ta in s i n t h e f o l l o w i n g r e s p e c t s ; t h e i g n e o u s 

r o c k s a r e l i m i t e d t o b a s a l t f l o w s ; t h e l i m e s t o n e s a r e t h e o n l y s e d i m e n t a r y 

( T e r t i a r y ) r o c k s which c r o p o u t a l t h o u g h m a r l s , t u f f s , and c o n g l o m e r a t e s 

o c c u r i n t h e s u b s u r f a c e ; t h e r o c k s have a r e g i o n a l d i p of 1 3 ° t o t h e n o r t h 

e a s t . 

i i 

A pediment along the east flank of the ~uirrh HOlUltains is botUlded 

on the west by a normal fault and on the east by the Bormeville shor eline. 

The pedilOOnt was eroded across rocks chiefly of the Salt Lake group. Later 

erosion has produced one and possi bly two lower surfaces. 

The Tertiary geology of Tooele Vall ey and the stansbury Hountai ns is 

slightly similar to that of lower Jordan Vall ey and the Oquirrh Hountains . 

(1) Str atigraphically t he resanblance is limited to the t hick volcanic 

sequence and fanglonerate unit of the stansbury l10untains both of which 

might be correl at ed with t he Traverse volcanics and Harker s fanglomer ate, 

r espectively, in t he Oqui rrh Hountains. No sedimentary deposits have been 

fourd in Tooel e Valley that would correspond t o t he Jor dan Narrolols, Camp 

Hilliatn.s , and Traver tine units of Jordan Valley. (2) Remnants of an old 

pediment flank t oo Stansbury Hount ains on t he east, but this pediment is 

not as extensive or "Iell-defined as the one compr ising the Oquirrh Foot-

hills . (3) Str ucturally Tooel e Valley is depressed like the Jordan Valley 

block. Faulting has deformed t he r ocks of the Salt Lake group in the Stans-

o 0 bury :.fountains and produced a regional dip eastward of 10 to 20. The 

sedimentary units of the Salt Lake group are nearly horizontal in t he Oquirr h 

Hountains. 

The Roze l Hills are canposed of interbedded basalt flows and l acustrine 

limestones of the salt Lake group but differ from t he Ter tiary rocks of 

the Oquirrh and St ansbury Hountains in t he following r espectsj t he igneous 

rocks are l imited to basalt flows ; t he l imestones are t he only sedimentary 

(Tertiary) rocks which crop out although marls , tuffs, and conglomer ates 

occur in t he subsurface ; t he rocks have a r egional dip of 130 to t he north-

east. 
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I n c o n c l u s i o n t h e w r i t e r f i n d s t h a t v a r i a t i o n i n t h e s e d i m e n t a r y r o c k s 

from one l o c a l i t y t o t h e n e x t i s t h e no rma l r a t h e r t h a n t h e e x c e p t i o n a l 

c o n d i t i o n . Th i s i s p r o b a b l y t r u e f o r t h e B a s i n and Range p r o v i n c e a s a 

whole due t o numerous l a k e s , i s o l a t e d b l o c k f a u l t m o u n t a i n s i n t e r m i t t e n t l y 

r e j u v e n a t e d , and w i d e s p r e a d , spasmod ic v o l c a n i c a c t i v i t y . F o s s i l s a r e 

s c a r c e and c o r r e l a t i o n d i f f i c u l t . 

An o u t l i n e of t h e T e r t i a r y g e o l o g i c h i s t o r y of t h e S a l t Lake g r o u p 

i n J o r d a n V a l l e y i s p r o p o s e d a s f o l l o w s : ( i ) Vo lcan i sm ( e a . r l y - 0 1 i g o c e n e ( ? ) 

t o mid-Miocene ( ? ) ) accompanied b y l a c u s t r i n e s e d i m e n t a t i o n . T h i s was t h e 

t i m e of d e p o s i t i o n of t h e T r a v e r s e v o l c a n i c s and J o r d a n Narrows u n i t s . 

(2 ) D i s a p p e a r a n c e of t h e l a k e , some d e f o r m a t i o n and e r o s i o n , and d e p o s i t i o n 

of t h e f l u v i a l Gamp Will jams u n i t i n l a t e Miocene ( ? ) t i m e . (3) S i g n i f i c a n t 

b l o c k f a u l t i n g -along t h e e a s t f l a n k o f t h e O q u i r r h Moun ta in s i n e a r l y ( ? ) 

P l i o c e n e t i m e and d e p o s i t i o n o f t h e H a r k e r s f a n g l o m e r a t e . ( 4 ) P e d i m e n t a t i o n 

of a l l u v i a l f a n s composed of H a r k e r s f a n g l o m e r a t e c u l m i n a t i n g i n l a t e 

P l i o c e n e . (5 ) I n c i s i o n of t h e ped imen t d u r i n g t h e P l e i s t o c e n e . 

i i i 

In conclusion t he writer f inds t hat var iation in t he sedimentary r oclrn 

from one local ity to the next is t he normal r ather t han t he exceptional 

condition. This is probabl y true f or t he Basin a..l1d Range province as a 

whol e due t o numerous l akes, isol ated block f ault nountains intermittently 

r ejuvenated, and \,lides preoo, spasmodic volce.nic a ctivity. Fossils are 

scarce and correlation difficult . 

An outline of the Tertiary geol ogic his tory of t he Salt Lake gr oup 

in Jordan Valley is proposed as £0110\'15 : (1) Volcanism (earl y-Ol igocene (?) 

t o mid-J:·!iocene ( ?) ) a ccompanied by l acustrine sediment a t i on. This was the 

time of depos ition of t he Tr averse volcanics and Jordan Narro\'ls units. 

(2) Disappear ance of the lake , same deforw~tion and er osion, and deposition 

of t he fiuviD.l Cru::lp ~-Ti lliams unit in late Hiocene (?) time . (3) Significant 

block f aulting .llong the east flank of t he Oquirrh ~~ountains in early (?) 

Pliocene tirr~ and deposit ion of the Harker s f angl omer ate. (4) Pedimentat ion 

of alluvial f ans composed of Harker s f anglome r ate Culminat ing in l ate 

Plio cene. (5) Incision of t he pediment dur i ng t he Pl ej.stocene. 
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INTRODUCTION 

P u r p o s e 

T h i s s t u d y was u n d e r t a k e n i n a n a t t e m p t t o d e l i n e a t e more p r e c i s e l y 

t h e s t r a t i g r a p h i c u n i t s o f t h e S a l t Lake g r o u p and t h e i r r e l a t i o n s h i p s 

w i t h i n t h e G r e a t S a l t Lake B a s i n . The S a l t Lake g r o u p h a s b e e n a c o n v e n i e n t 

d e s i g n a t i o n f o r a l l T e r t i a r y r o c k s t h a t a r e p o s t - W a s a t c h a n d p r e - P l e i s t o c e n e 

i n a g e . I t seems l i k e l y t h a t over such a l o n g t i m e s p a n , a v a r i e d h i s t o r y 

would have b e e n r e c o r d e d , a t l e a s t p a r t i a l l y , i n t h e s e d i m e n t s . Such s e d i 

ments a r e f o r t h e most p a r t b u r i e d b y t h e Q u a t e r n a r y a l l u v i u m , and a l t h o u g h 

t h e y do c r o p o u t t o a l i m i t e d e x t e n t , t h e y h a v e n o t b e e n c a r e f u l l y s t u d i e d 

p r e v i o u s l y . 

The o r i g i n a l i n t e n t of t h e w r i t e r was t o make a s t r a t i g r a p h i c and s e d i 

m e n t a r y i n v e s t i g a t i o n of t h e s u b s u r f a c e p o r t i o n s o f t h e S a l t Lake g r o u p . 

Th i s p r o v e d i n f e a s i b l e b e c a u s e few w e l l s d r i l l e d i n t h e a r e a e v e r p e n e t r a t e d 

T e r t i a r y s t r a t a . F u r t h e r m o r e , few s a m p l e s o r c o r e s were k e p t o f t h e w e l l s 

which p e n e t r a t e d t h e T e r t i a r y d e p o s i t s . Dur ing t h e f i r s t s i x months o f 

1 9 5 5 , however , e x p l o r a t i o n f o r b o t h o i l a n d w a t e r h a s r e s u l t e d i n s e v e r a l 

h o l e s b e i n g d r i l l e d i n t o and t h r o u g h T e r t i a r y b e d s . The i n f o r m a t i o n g l e a n e d 

from t h e s e was mos t welcome and h a s b e e n i n c o r p o r a t e d i n t h e t e x t . 

L o c a t i o n , S c o p e , and A c c e s s i b i l i t y 

As d e f i n e d i n t h i s p a p e r , t h e G r e a t S a l t Lake B a s i n i s a n a r e a a p p r o x i 

m a t e l y 50 m i l e s wide and 100 m i l e s l o n g i n n o r t h c e n t r a l U tah . The Wasatch 

M o u n t a i n s l i e a l o n g t h e e a s t s i d e o f t h e b a s i n . S o u t h Moun ta in and t h e 

T r a v e r s e Mounta ins c o n s t i t u t e t h e s o u t h e r n b o u n d a r y . The n o r t h e r n and 
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INTRODUCTION 

Purpose 

This study was \Uldertaken in an attempt to delineate more precisely 

the st ratigraphic units of the Salt Lake group and their relationships 

within the Great Salt Lake Basino The Salt Lake group has been a convenient 

designation far all Tertiary r ocks that are post-Wasatch and pre-Pleistocene 

in age. It seems likely t hat over such a long time span, a varied his,tory 

'WOuld have been r ecorded, at least partially, in the sed.itrents. Such sedi

ments are far tre moot ):6rt buried by the Quaternary alluvium, and although 

they do crop out to a limited extent, they have not been carefully stl¥iied 

previously. 

The original intent of t he wri. ter was to make a strat1graphic and sedi

mentary investigation of the subsurface portions of the Salt Lake group. 

This P,roved i nfeasible because f ew wells drilled in t he area ever penetrated 

Tertiary strata. Furthermore, f ew samples or cores were kept of the welle 

toilich penetrated the Tertiary deposits . During the first six months of 

1955, however, exploration for both oil B.fld water has resulted in several 

holes being drilled into and through Tertiary beds. The infonnation gleaned' 

from these was most welcome and has been incorporated in the text. 

Location, Scope, and Accessibility 

As define::l in this paper, t he Great Salt Lake Basin is an area approxi

mately 50 miles wide and 100 miles long in north central Utah. The Was atch 

Mounta ins lie along t he e as t side of t he basin. South Mountain and the 

Traverse loIounta ins constitut e t he southern boundary. The mrthern ani 

1 
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w e s t e r n l i m i t s a r e somewhat a r b i t r a r y . See i n d e x map,. P l a t e I . W i t h i n 

t h i s a r e a t h r e e l o c a l i t i e s were s t u d i e d i n d e t a i l . 

S e v e r a l , paved h ighways c r o s s t h e b a s i n and many f i r s t c l a s s h a r d - t o p 

r o a d s s e r v e t h e s u b u r b a n a r e a s of S a l t Lake C i t y and o u t l y i n g fa rm d i s t r i c t s 

Most o f t h e s e c o n d a r y r o a d s g i v i n g a c c e s s t o t h e f o o t h i l l s a r e m a i n t a i n e d 

by r a i l r o a d and m i n i n g c o m p a n i e s . 

Geomorphology 

G r e a t S a l t Lake B a s i n i s a p o r t i o n o f t h e B a s i n and Range p h y s i o g r a p h i c 

p r o v i n c e and c o n t a i n s a number of geomorphic u n i t s ? t h e s e a r e J o r d a n , 

T o o e l e , and S k u l l v a l l e y s , t h e T r a v e r s e , O q u i r r h , S t a n s b u r y , L a k e s i d e , and 

Sou th P romon to ry M o u n t a i n s , a l o n g w i t h G r e a t S a l t Lake and some of i t s 

a s s o c i a t e d s a l t f l a t s . The g e n e r a l b a s i n and v a l l e y f l o o r s have an e l e v a t i o n 

of a b o u t 4200 f e e t above s e a l e v e l . The c r e s t l i n e s of t h e m o u n t a i n s l i e 

5000 t o 6000 f e e t above t h e b a s i n f l o o r . 

The J o r d a n , Weber , and Bear R i v e r s a r e t h e o n l y m a j o r s t r e a m s f l o w i n g 

i n t o t h e b a s i n . The re i s no d r a i n a g e o u t l e t . 

Rock U n i t s 

Cenozo ic r o c k s u n d e r l i e most o f t h e f o o t h i l l b e l t s , v a l l e y s , and b a s i n 

f l o o r . They f a l l i n t o t h r e e c a t e g o r i e s . 

1 . I g n e o u s , b o t h e x t r u s i v e and i n t r u s i v e . 

2 . L a c u s t r i n e c l a s t i c and c h e m i c a l s e d i m e n t s . 

3 . F l u v i a l d e p o s i t s . 
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western l:iInits are somewhat arhitrary-. See index map, Pl ate I. 'liithin 

this area three localities were studied in detaiL 

Severa l paved highways cross the basin and rnarv fi r st class hard-top 

roads serve the suburban a reas of Salt Lake City and outlying farm districts 

Most of the sec :mdary roads giving access to the foothills are maintained 

by railroad and mining companies. 

Geomorphology 

Great Salt Lake Basin is a portion of the Basin am Range physiographic 

province and contains a number of geomorphic units : these are Jorden, 

Tooele, and Skull valleys, the Tr averse, Oquirrh, Stansbury, Lakeside, and 

South Promontory r·!ountains, along with Great Salt Lake and some of its 

associa ted salt flats. The general basin and valley f loors have an elevation 

of about 4200 feet above sea level. The crest lines of the mounta ins lie 

5000 to 6000 feet above the basin floor. 

The Jordan, Weber, and Bear Rivers are the only major streams f lowing 
• 

into the baSin. There is no drainage outlet . 

Rock Unit s 

Cenozoic rocks underlie mos t of the foothill bel ts, valleys, and basin 

floor. They f all into three categories. 

1. Igneous , both extrusive and int rusive. 

2. Lacustrine clastiC am chemical sediments. 

3. Fluvial deposits. 
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INDEX MAP OP S c a l e 
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The m o u n t a i n s a r e composed p r i m a r i l y of P a l e o z o i c q u a r t z i t e , l i m e s t o n e , 

s a n d s t o n e , and sha l e . , and s e c o n d a r i l y of i n t r u s i v e d i o r i t e s and m o n z o n i t e s . 

F i e l d Work 

F i e l d work was' a c c o m p l i s h e d d u r i n g t h e summers of 1954 and 1955• Most 

of t h e t i m e was d e v o t e d t o p r e p a r i n g g e o l o g i c maps , m e a s u r i n g s e c t i o n s , 

and c o l l e c t i n g sample s 0 The s a m p l e s were examined f o r m i c r o f o s s i l s i n t h e 

l a b o r a t o r y . The West. T r a v e r s e Moun ta in s and e a s t f l a n k of t h e O q u i r r h 

Mounta ins were mapped ( P l a t e XVl l ) u s i n g t h e L a r k , Magna, and J o r d a n Narrows 

t o p o g r a p h i c q u a d r a n g l e s h e e t s of t h e U. S, G e o l o g i c a l S u r v e y ( s c a l e 1 : 2 4 , 0 0 0 ) 

f o r c o n t r o l . I t p r o v e d n e c e s s a r y t o examine and map an a r e a of s i x s q u a r e 

m i l e s a l o n g t h e J o r d a n R i v e r i n c o n s i d e r a b l e d e t a i l . T h i s w i l l b e r e f e r r e d 

t o a s t h e J o r d a n Narrows e n l a r g e m e n t ( P l a t e X V I I ) . C o n s t r u c t i o n of a map 

of t h e R o z e l H i l l s ( P l a t e XVI I I ) was u n d e r t a k e n u s i n g a e r i a l p h o t o g r a p h s 

o b t a i n e d from t h e A e r i a l P h o t o g r a p h i c and E n g i n e e r i n g L a b o r a t o r y of t h e U. S. 

A g r i c u l t u r a l Depar tment a s a g u i d e . 

P r e v i o u s Work 

Hayden (1869? p . 9 2 ) a p p l i e d t h e name S a l t Lake g r o u p t o t h e T e r t i a r y 

m a r l s , s a n d s , and s a n d s t o n e s I n S a l t Lake and Weber V a l l e y s . He a s s i g n e d 

a l a t e T e r t i a r y age t o t h e g roup and r e c o r d e d a maximum t h i c k n e s s o f 1 ,200 

f e e t . Members of t h e Hayden s u r v e y r e g a r d e d t h e s e beds as l a c u s t r i n e i n 

o r i g i n . A p p a r e n t l y , P e a l e ( 1 8 7 9 , p p . 5 3 3 , 649) was r e s p o n s i b l e f o r e x t e n d i n g 

t h e t e r m S a l t Lake g roup i n t o I d a h o . He assumed t h a t t h e l a c u s t r i n e d e p o s i t s 
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T~ mountains are composed primarily of Pale ozoic quartzite, limestone, 

sandstone, and shale, and secondarily of intrusive diorites and monzonites . 

Field Work 

Field l'A:>rk was accOClpl ished du.rir.g the SUlllller s of 1954 and 1955. Host 

of the t iIm was devoted t o preparing geologic maps, treasuring sect i ons , 

and collecting samples . The sampl es wer e examined far microfossi l s i n t he 

l aboratory. The "lest Traverse Hountains and east flank of the Oquirrh 

}fountain:) , ... er e mapped (Pl Ate XVII) usi ng t he Lar k, Hagna, am Jordan Narrows 

t opogr aphic quadr angle sheet s of the U. S. Geolo ieal Survey (scal e 1 :24, 000) 

for control. It proved necessary to examine and map an area of s ix s quare 

miles a lone the Jordan River in considerabl e det ail. This will be r ef er red 

to as the Jordan Narrol'1S enlar gen:ent (Pl ate XVII) . Const r uction of a ma.p 

of t he Ro zel Hills (Pl ate XVIII) was undertaken using aeria l photogre.phs 

obtained fr~~ the Aerial Photographic and Engineering Laborator y of t he U. S. 

Agricultural DeJXl.rtment as a guide. 

Previous \'lor k 

Hayden (1869, p. 92) applied the name Salt Lake group t o t he Ter t i ary 

marls, sands, and sandstones in Salt Lake and t<leber Valleys. He assigned 

a late Tertiary age to the group ani recorded a maximum thickf!.ess of 1,200 

feet. Hembers of the Hayden survey r egarded these beds as l acustr ine in 

origin. Apparently, Peale (1879, ppo 588 , 649) was r esponsible for extending 

the t erm Salt Lake group into Idaho. He assumed that t he lacust r ine deposits 
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o f s o u t h e a s t e r n I d a h o were l a i d down i n t h e same l a k e r e f e r r e d t o by H a y d e n ? s 

g r o u p . O t h e r e a r l y w o r k e r s who f u r t h e r d e s c r i b e d and d e f i n e d t h e S a l t Lake 

g roup were Emmons ( 1 8 7 5 , p . 3&l)$ G i l b e r t ( 1 8 9 0 , p p . 9 8 0 - 1 0 1 ) , and M a n s f i e l d 

( 1 9 2 0 , ppo 3 9 9 - 4 0 6 ) , 

P a l e o n t o l o g i c a l i n v e s t i g a t i o n s c o n s i s t of s t u d i e s of m o l l u s k s i n t h e 

S a l t Lake g r o u p by Yen ( 1 9 4 6 , 1947)$ o f p l a n t f r a g m e n t s from Cache V a l l e y 

by Brown ( 1 9 4 9 ) * a ^ d o f t h e m i c r o f o s s i l s by Swain (1947) and Edmis t en ( 1 9 5 2 ) c 

The m i c r o f o s s i l s c o n s i s t m a i n l y of o s t r a c o d e s and c h a r o p h y t e s 0 

The mos t e x t e n s i v e work on t h e S a l t Lake g roup of G r e a t S a l t Lake B a s i n 

i s by Ro E e M a r s e l l ( 1 9 3 2 ) 0 I n d i s c u s s i n g t h e g e o l o g y of t h e J o r d a n N a r r o w s , 

M a r s e l l ( p p . , 45=49) d e s c r i b e s t h e l i t h e - l o g i c u n i t s a s m a r l s , l i m e s t o n e s , 

p n m i c i t e s , o o l i t i c l i m e s t o n e s , s a n d s , and c l a y s a l l of f r e s h w a t e r o r i g i n . 

He o b s e r v e d t h a t t h e w h i t e c o l o r of t h e m a r l s and l i m e s t o n e s i s t y p i c a l of 

t h e S a l t Lake g r o u p . A P l i o c e n e age was p roposed f o r t h e e x p o s e d s t r a t a . 

He found v e r t e b r a t e r e m a i n s i n a t r a v e r t i n e d e p o s i t which were o r i g i n a l l y 

d e s i g n a t e d a s P l e i s t o c e n e , , S t i r t o n and Savage ( 1 9 5 2 , o r a l c i t a t i o n ) l a t e r 

d a t e d them a s B l a n c a n ( l a t e P l i o c e n e ) . M a r s e l l a l s o p r e p a r e d a t o p o g r a p h i c 

and g e o l o g i c map of t h e e n t i r e T r a v e r s e Mounta ins and J o r d a n N a r r o w s . Un

f o r t u n a t e l y t h e r e a r e no c o p i e s of t h e g e o l o g i c map now a v a i l a b l e . 

E a r d l e y and Haas ( 1 9 3 6 , p . 67) i n r e v i e w i n g t h e o i l and g a s p o s s i b i l i t i e s 

of G r e a t S a l t Lake B a s i n , r e f e r t o t h e S a l t Lake g r o u p and d e s c r i b e t h e s e d i 

men t s a s v o l c a n i c c o n g l o m e r a t e s and t u f f s , c l a y s , m a r l s and m a r l s t o n e s , 

c o n c r e t i o n a r y and o o l i t i c l i m e s t o n e s . These a r e c l a s s e d as f l u v i a l and 

l a c u s t r i n e d e p o s i t s . I t was a l s o i n d i c a t e d t h a t t h e b a s a l t s and l i m e s t o n e s 

a t R o z e l P o i n t s h o u l d be p a r t o f t h e S a l t Lake g r o u p . They c o n c l u d e ( p p . 6 7 -

68) " t h a t t h e S a l t Lake f o r m a t i o n has w i d e s p r e a d o c c u r r e n c e . . . . Most of t h e 
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of southeastern Idaho were laid down i n the same l ake referred to by Hayden's 

group. Other early vlorkers who further descri bed and defined the Salt Lake 

group were Emmons (1875, p. 381), Gilbert (1890, pp. 980- 101), and Mansfield 

(1920, pp. 399-406) . 

Paleontological investigations consist of studies of mollusks in the 

Salt Lake group by Yen (1946, 1947),\1 of plant fragments f r om Cache Valley 

by Brown ( 1949) , and of the microfossils by Swain (1947) and Ftlmisten (1952) . 

The microfossils consist mainly of ostr acodes and charophytes. 

The most extensive work on the Salt Lake group of Gr eat Salt Lake Basin 

i s by Re Eo Marsell (1932). In discussing the geology of the Jordan Narrows, 

J.1a.rsell (pp., 45-49) describes the lithologic units as marls, limestones, 

pumicites j oolitic limestones , sands, and clays all of fresh water origin. 

He observed that the white color of the marls and l imestones is typical of 

the Salt Lake groupo A Pl iocene age was proposed for the exposed strata. 

He found vertebrate remains in a t r avertine deposit which were originally 

designated as Pleistocene o Stirton and Savage (1952, oral citation) l ater 

dated them as Blancan (late Pliocene ) . Marsell also prepared a topographic 

and geologic map of the entire Tr aver se Mountai ns and Jordan Narro\-IS . Un

fortunately there are no copies of the geologic map now available. 

Eardley and Haas (1936, po 67) in revi ewing the oil and gas possibilities 

of Great Salt Lake Basin , refer to the Salt Lake gr oup and describe the sedi

ments as volcanic conglomer ates and t uffs, clays, marls and mar lstones, 

concretionary and oolitic limestones o These are classed as f luvial and 

l acustrine depositso It was also indicated that the basalts and limestones 

at Rozel Point should be part of the Salt Lake group. They conclude (pp. 67-

68) "that the Salt Lake formation has widespr ead occurrence. • •• Most of the 
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f o r m a t i o n i s now o b s c u r e d by t h e o v e r l y i n g Recen t a l l u v i u m o f t h e v a l l e y 

f i l l . " 

A map of T o o e l e V a l l e y was p r e p a r e d by Thomas (1946) i n c o n n e c t i o n w i t h 

h i s s t u d y o f t h e ground w a t e r i n t h a t a r e a . He r e p o r t s t h a t ( p . , 116) 

" t h e S a l t Lake g r o u p forms t h e f o o t h i l l s l o p e s above t h e h i g h e s t s h o r e l i n e 

of Lake B o n n e v i l l e i n d i s c o n t i n u o u s a r e a s a l o n g t h e m a r g i n o f T o o e l e V a l l e y . 

I n t h e s e e x p o s u r e s t h e f o r m a t i o n i s a t y p i c a l f a n g l o m e r a t e . " 

G v o s d e t s k y and i.Iawkes ( 1 9 5 3 , p p . 1 5 - 1 6 ) r e f e r t o t h e w e l l - s t r a t i f i e d 

S a l t Lake f o r m a t i o n i n t h e Bacchus P i t , a bo r row p i t , j u s t s o u t h e a s t of Magna, 

U t a h . I n p a r t i c u l a r , Gvosde t sky s t u d i e d t h e s o i l p r o f i l e s d e v e l o p e d on t h e 

e r o d e d s u r f a c e of t h e S a l t Lake f o r m a t i o n and c o n c l u d e d t h a t t h e y a r e p r e -

P l e i s t o c e n e . 

O t h e r a u t h o r s who have w r i t t e n on t h e S a l t Lake g r o u p o u t s i d e o f G r e a t 

S a l t Lake B a s i n a r e Ludlum ( 1 9 4 3 ) , K e l l e r ( 1 9 5 2 ) , W i l l i a m s ( 1 9 5 2 ) , S m i t h 

( 1 9 5 3 ) , Hunt ( 1 9 5 3 ) , F e l t s ( 1 9 5 4 ) , Adamson, Hardy and W i l l i a m s ( 1 9 5 5 ) . 
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D r . A. J . E a r d l e y ' s c r i t i c a l a t t e n t i o n t o t h e maps and m a n u s c r i p t s was 

a p p r e c i a t e d . D r . Wm. Lee S t o k e s c o n t r i b u t e d t o t h e s t r a t i g r a p h i c d i s c u s s i o n 

and c r i t i c a l l y r e a d t h e m a n u s c r i p t . D r . D e J . J o n e s a s s i s t e d w i t h t h e micro-
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f ormation is now obscured by the overlying Recent alluvium of the valley 

fill. II 

A map of Tooele Valley was prepared by Thomas (1946) in connection with 

his study of the ground water in that area. He reports that (Pe, 116) 

lithe Salt Lake group f orms the foothill slopes above the highest shorel ine 

of Lake Bonneville in discontinuous areas along the margin of Tooele Valley. 

In these exposures t he f ormation is a typical fanglomerate. II 

Gvosdetsky and Ha\'!kes (1953, pp. 15- 16) refer to the well- stratified 

Salt Lake formation in the Bacchus Pi t , a borrow pit, just southeast of Magna, 

Utah. I n particular, Gvosdetsky studied the soil profiles developed on the 

eroded s urface of the Salt Lake formation and concluded that they are pre

Pleistocene. 

Other authors who have writt en on the Sal.t Lake group outside of Great 

Salt Lake Basin are Ludlum (1943), Keller (1952), Williams (1952) , Smith 

(1953) , Hunt (1953), Felts (1954) , Adamson, Hardy and Williams (1955) . 
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GEOLOGY OF THE JORDAN NARROWS 

I n t r o d u c t i o n 

At n o o t h e r p l a c e i n t h e G r e a t S a l t Lake B a s i n i s t h e r e a b e t t e r o r 

more c o m p l e t e e x p o s u r e of T e r t i a r y s e d i m e n t s t h a n i n t h e J o r d a n N a r r o w s 0 

I n t h i s a r e a i t h a s b e e n p o s s i b l e t o r e c o g n i z e t h e s e v e r a l u n i t s i n t h e S a l t 

Lake g r o u p and t o work o u t t h e i r r e l a t i o n s h i p s t o e a c h o t h e r and t o t h e 

y o u n g e r Q u a t e r n a r y d e p o s i t s , ( P l a t e X V I I ) e 

The name J o r d a n Narrows i s d e r i v e d f rom a w a t e r g a p i n t h e T r a v e r s e 

M o u n t a i n s t h r o u g h wh ich t h e J o r d a n R i v e r f l o w s n o r t h w a r d o n i t s way f rom U t a h 

Lake t o G r e a t S a l t L a k e c The T r a v e r s e M o u n t a i n s , an e a s t - w e s t r a n g e c o n n e c 

t i n g t h e Wasa tch and O q u i r r h M o u n t a i n s , a r e t h u s s p l i t by t h e J o r d a n Narrows 

i n t o a p p r o x i m a t e l y e q u a l p a r t s * Camp W i l l i a m s , a m i l i t a r y r e s e r v a t i o n u s e d 
d 4. nil 

by t h e N a t i o n a l Guard u n i t s i n t h e summer, i s l o c a t e d j u s t t o t h e w e s t o f t h e 

Narrows 0 

V a r i o u s a s p e c t s of t h e J o r d a n Narrows and t h e r o c k s e x p o s e d t h e r e h a v e 

b e e n d e a l t w i t h by M a r s e l l ( 1 9 3 2 ) , L o f g r e n ( 1 9 4 7 ) , E d m i s t e n ( 1 9 5 2 ) , and 

H u n t , V a r n e s , and Thomas (1953)o P r o f e s s o r R . E„ M a r s e l l h a s b e e n c o n c e r n e d 

w i t h t h e p r o b l e m s of w a t e r s u p p l y f o r a number o f y e a r s and h a s a c c u m u l a t e d 

a l a r g e s t o r e of u n p u b l i s h e d i n f o r m a t i o n r e l a t i v e t o t h e g e o l o g y o f t h e a r e a * 

Geography and Geomorphology 

The J o r d a n R i v e r i s d e s c r i b e d by M a r s e l l ( 1 9 3 2 , p . 1 5 ) a s 

" t h e p r i n c i p a l s t r e a m i n t h e r e g i o n . T h r o u g h o u t i t s e n t i r e 
c o u r s e , t h i s r i v e r i s i n t h e o l d a g e s t a g e o f t h e g e o 
g r a p h i c c y c l e . T h i s c o n d i t i o n c h a r a c t e r i z e s i t s v a l l e y 
t h r o u g h o u t t h e e n t i r e d i s t a n c e down t o G r e a t S a l t Lake* 
The e x p l a n a t i o n of t h i s anomaly i s found i n t h e c i r c u m s t a n c e 
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GEOLOOY OF THE JOImAN NARROWS 

Introduction 

At no other place in the Great Salt Lake Basin 18 there. better or 

.,re complete exposure or Tertiary sediment. than in the Jorden Narrow. 

In this area it haa been possible to recognize the laTeral unit. in the Salt 

Late group and to work out their relationships to each other and to the 

younger Quaternary deposit., (Plate XVII). 

The name Jordan Narrows 1s derived frca a vater gap ill the trawne 

Mountains through which the Jordan Ri .... r tlows northward on ito wq !roll Utab 

Lake to Gretlt Salt Lake. The TraTerse Mountains , an eut-weet range CODll8C-

tiug the Wasatch and Oquirrh Mountains , are thUll oplit b7 tho Jordan ........ 

into approximately equal parts . C .... p Willi ... , a IIillta17 raoomtion ""oct 
, . '" 

by the National Guard UOits in the summer, is located Juot to the ",t ot tho 

Harrows. 

Various aspects of the Jordan Narrows and the rocks exposed then haft 

be.n dealt with by IIarseU (1932) , Lotgren (1947) , F4aisten (1952), am 

Hunt , Varnes , and Thcaa8 (1953). Prote.sor R. E. llarsen baa boon .o .... rnocI 

with the problems of water supply for a number of years and haa accuaulated 

a large store of unpublished informat i on relative to the geology ot the area. 

Geograph1 and Geomorphology 

The Jordan River is described by Karsen (1932, p. 15) ., 

"t he principal stream in the region . Throughout ita entire 
course, this river is in the old age stage ot the geo
graphic cycle o This condition character1.zee its ?allq 
throughout the entire distance down to Great Salt Lake. 
The explanation of this anomaly is found in the circuastance 

7 
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t h a t t h e r i v e r f lows from s o u r c e t o mouth a c r o s s t h e f l a t 
b o t t o m of a n c i e n t Lake B o n n e v i l l e , w i t h a t o t a l f a l l of 
o n l y 290 f e e t i n a d i s t a n c e of a b o u t 45 m i l e s c

 18 

Beef h o l l o w d r a i n s a p o r t i o n o f t h e Wes te rn T r a v e r s e M o u n t a i n s a d 

j a c e n t t o t h e J o r d a n h a r r o w s and e n t e r s t h e J o r d a n R i v e r t o w a r d t h e n o r t h 

end of t h e w a t e r g a p 0 I t c a r r i e s w a t e r o n l y i n t h e e a r l y s p r i n g from 

m e l t i n g s n o w s , o r from o c c a s s i o n a l c l o u d b u r s t s . 

The J o r d a n Narrows has an o v e r a l l l e n g t h of 3 / 4 of a m i l e and i s 1/4 

m i l e w i d e 0 T o t a l r e l i e f from t h e r i v e r b o t t o m t o t h e c r e s t o f t h e T r a v e r s e 

Moun ta in s i s a b o u t 1800 f e e t b u t o n l y t h e l o w e r p o r t i o n h a s s t e e p v a l l e y 

w a l l s o 

T h i s b r e a k t h r o u g h t h e T r a v e r s e Mounta ins s e r v e s a s a t r a n s p o r t a t i o n 

f u n n e l b e t w e e n Utah and J o r d a n V a l l e y s ( b e t t e r d e s i g n a t e d a s u p p e r and l o w e r 

J o r d a n V a l l e y s ) ( M a r s e l l , 1 9 5 5 , p e r s o n a l c o m m u n i c a t i o n ) „ I t c o n t a i n s s e v e r a l 

major h i g h w a y s , r a i l r o a d l i n e s , and numerous i r r i g a t i o n c a n a l s „ The l a t t e r 

s t em from t h e dam on t h e J o r d a n R i v e r and a s s i s t i n d i s t r i b u t i n g t h e w a t e r 

t h r o u g h o u t t h e l ower J o r d a n V a l l e y 0 One c a n a l f lows t o Magna, Utah a d i s 

t a n c e of some 25 m i l e s o 

M a r s e l l ( 1 9 3 2 , p p 0 , 1 1 - 1 3 ) c h a r a c t e r i z e s t h e T r a v e r s e Mounta ins a s 

f o l l o w s : 

"When v iewed from S a l t Lake V a l l e y , t h e T r a v e r s e Moun ta in s 
a p p e a r t o t h e s o u t h as a l o w , f l a t - t o p p e d mass of s p r a w l i n g , 
r ounded h i l l s and r i d g e s 0 00 The l o w , rounded summits and 
g e n t l e , b r o a d b a c k e d r i d g e s g i v e them an a p p e a r a n c e t h a t c o n 
t r a s t s m a r k e d l y w i t h t h e h i g h , s h a r p peaks and s e r r a t e r i d g e s 
o f t h e n e i g h b o r i n g Wasatch Mounta ins« I n t h o s e p a r t s o f t h e 
T r a v e r s e Mounta ins t h a t b o r d e r t h e J o r d a n Narrows w a t e r gap 
t h e mos t c o n s p i c u o u s s u r f a c e forms a r e t h o s e r e s u l t i n g from 
t h e work of Lake B o n n e v i l l e , whose w a t e r s a t t h e h i g h e s t 
s t a g e s l a p p e d w e l l upon t h e f l a n k s of t h e r a n g e „ " 
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that the river flows from source to mouth ac r oss the flat 
bottom of ancient Lake Bonneville , wit h a tot a l fall of 
only 290 feet in a dista nce of about 45 miles 0 II 

Beef Hollo'if druins a portion of the We s t e rn Traverse Mounta ins ad.-

jacent to the Jordan Narrows and enters the JordAn River toward the north 

end of the water gape I t car r i es water only in the early spring from 

melti ng somIs !) or f rom occassional cloudbursts . 

The Jordan NarrO\1S has an overall length of 3/4 of a mile and is 1/ 4 

mile wide o Total r elief from t he river bot tom t o t he crest of the Traverse 

?4ount ains is about 1800 feet but onl y the l ower portion has steep vall ey 

walls Q 

This break through the Trc.verse Hountains serves as a t r ansportation 

f unnel between Utah and Jordan Val leys (better desienat ed as upper and lower 

Jordan Valleys) (Marsell , 195)~ personal cOllunullication ) . It conta ins sever al 

major highways, rA.ilr oad lines, and. numerous irrigat ion canals o The l a tter 

s tem from t he dam on the Jordan Rive r and :~ss ist in distri huting the water 

throughout t he l ower Jordan Valley. One' c anal n o'\<{s to l.fagna, Ut ah a dis-

t ance of some 25 mil es . 

Marsell (1932, pP G ~ 11- 13 ) c ha r ... c ':.eri zes the Traverse l.foW1ta ins as 

f ollows : 

t1 t'Jhen v iewed f rom Salt Lake Valley, t he Tr averse Mountains 
appear to the south as a low, flat- topped mass of s prawling, 
rounded hills and ridges o GG The l ow, r ounded summits a nd 
gent l e, broadbacked ridges gi ve them an appea rance tha t con
t r asts mar kedly with the high, sharp peaks and serr at e ridges 
of t he nei ghboring 1!Jasat ch Mounta i ns 0 In those pa r ts of t he 
Traver se J.fountains that border the Jordan Narrows water gap 
the most cons pi c uous s urface f orms are thos e resulting from 
t he wor k of Leke Bonnevil le, whose wat e r s at the highest 
s t ages l apped well upon the flanks of the ranee. II 
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S t r a t i g r a p h y 

Mgjor d i v i s i o n s 

P a l e o z o i c r o c k s make up t h e c o r e o f t h e T r a v e r s e M o u n t a i n s b u t a r e 

t o a c o n s i d e r a b l e e x t e n t b u r i e d u n d e r T e r t i a r y e x t r u s i v e f l o w s t h a t e x t e n d 

w e l l i n t o J o r d a n V a l l e y u n d e r t h e c o v e r o f y o u n g e r s e d i m e n t s e No a t t e m p t 

h a s b e e n made t o map t h e f o r m a t i o n s o f P a l e o s e l e a g e 0 The S a l t t a k e g r o u p 

i s e x c e l l e n t l y e x p o s e d i n t h e J o r d a n N a r r o w s , and i s d i v i d e d i n t o t h r e e 

p r i n c i p a l u n i t s o The v a r i e d l l t h o l o g l e s , s o i l p r o f i l e s , e r o s i o a a l u n e o n » 

f o n o i t i e s , and s t r u c t u r a l d e f o r m a t i o n a l l p o i n t t o a l o q g ^ s o B p l l o a t e d ^ 

g e o l o g i c h i s t o r y o I t i s hoped t h a t t h e new u n i t s p r o p o s e d h e r e i n w i l l p r o v e 

u s a b l e and s e r v e a s a g u i d e f o r f u r t h e r T e r t i a r y s t u d i e s w i t h i n t h e G r e a t 

S a l t Lake B a s i n 0 

T e r t i a r y s e c t i o n 

The J o r d a n Nar rows s e c t i o n was c o m p i l e d f rom r o c k s e x p o s e d a l o n g t h e 

w e s t bank o f t h e J o r d a n Nar rows and i n Beef H o l l o w . A c h a n n e l s e c t i o n was 

o b t a i n e d by r e m o v i n g t h e w e a t h e r e d s u r f a c e m a t e r i a l and c o l l e c t i n g f r e s h 

rocko A sample was t a k e n f o r e a c h t w o » f o o t i n t e r v a l . T h e s e s a m p l e s w e r e 

l a t e r examined i n t h e l a b o r a t o r y f o r m i c r o f o s s i l s and l i t h o l o g l c c h a r a c t e r 

i s t i c s . No m e g a f o s s i l s were d i s c o v e r e d * The Q u a t e r n a r y s e d i m e n t s and 

y o u n g e s t T e r t i a r y f a n g l o m e r a t e were n o t sampled * 

P e e t 
R e c e n t s t r e a m t e r r a c e g r a v e l s and s e d i m e n t s 
o f Lake B o n n e v i l l e * F o r t h e m o s t p a r t t h e y 
a r e p o o r l y c o n s o l i d a t e d , w e l l s t r a t i f i e d , 

and h o r i z o n t a l * 0-1XX) 

— U n c o n f o r m i t y —— 

9 

StratigrapllT 

J!!3or eli 'fiaiODS 

Paleoso1c rocks make up the CON ot the 'fraftl'H IknmtaiDI but &r"t 
• 

to • cooei4.rabla oxt. ... t burieel under Terti..,. oxt. ..... iY. flow that _ 

.. 11 into Jorel ... Vall.,. undor tho coftr ot 10IIDpr .ecl~to. I. attoept 

.... boon .ado to •• p tho tonaatiollO or Palaoao1a.... !ba Salt lAke ,...,up 

i. _olllllltlT _.eel in the Jorel ... larrow. II1II 11 elinacl lIIto _ 
" 

principal. unitl . The .... riecl l1tholo&l". eon protU ... oroet_Il · __ 

tond.tioo . .. 4 It1'1lCtural dotomatioa aU poillt to • 1l1li •• ",,,..aW, 
... 

peloSi. biato17. It 11 bopecl that. the _ aDito JlI'OpoIocl ...... in w1U JINft. 

",able _ Ion" ... pWIe tor hrtber T.rti&17 It1llio. within ~ _ 

Salt Lake Basin. 

Tortiary laction 

The Jorel ... NarroWi a .. tion 118. coapileel !roll roclea ~ &la\it \be 

_t bank ot tho Jorelan Narrows and in Beot Hollow. A Ohannel, leoti ... _ 

obtained lIT removing tbo lftIathl!reel aurtaco aa,torial II1II cotl.CtiDs tr..b 

rock. A aample vas taken tor each t......r .. t interval. !baa. a&N>l- wro 

later examined in the laboratory tor JlicrotoelSlli am lithOlogic <·Cba!"acter

latices .. No megafossUs were discovered.. The QuatlrDBl7 '-"want. ad 

70ungest Tertiar,y fanglomerate were not sampled. 

aeceo.t .tream terrace gravels and aecUaenta 
ot lAko Bonne'fillo. For tho JOOst part tb87 
are poorq consolidated, wU strat111ecl., 
_ hori .... tal. 

- UIIlootonait7 -
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H a r k e r s f a n g l o u e r a t e (new name) 

F a n g l o m e r a t e , t a n , v e r y p o o r l y cemen ted , 
sub-rounded p e b b l e s t o b o u l d e r s i n a s i l t y , 
s andy m a t r i x . Q u a r t z l t e s and l i m e s t o n e s 
p r e d o m i n a t e w i t h l e s s e r amounts of v o l c a n i c 
rockso These l a t t e r a r e u s u a l l y b a d l y 
w e a t h e r e d and d i s i n t e g r a t e r e a d i l y . A few 
l e n s e s of r e d d i s h brown s i l t a r e p r e s e n t . 

The t y p e s e c t i o n o f t h i s f o r m a t i o n i s 
i n H a r k e r s Canyon i n S e c t i o n 19? To 2 S . , 
R. 2 Wo, and w i l l be d e s c r i b e d f u l l y u n d e r 
a l a t e r h e a d i n g . 

a=*™"=™' a a u l t 

Camp W i l l i a m s u n i t (new name) 

H u d s t o n e , l i g h t r e d t o l i g h t b rown, s a n d y , 
w i t h CaCO^ p r e s e n t i n s u f f i c i e n t amounts 
l o c a l l y t o y i e l d h a r d , w h i t e , n o d u l e s . 
Wea the r s t o b l o c k s w i t h c o n c h o i d a l f r a c t u r e . 
Sand i s composed of q u a r t z , m i c a , h o r n b l e n d e , 
gypsum, and c a l c i t e , w i t h a g g r e g a t e s of s i l t 
composed- of t h e same m i n e r a l s . 

Same a s above b u t i s s h a l y and c o n t a i n s f r a g 
ments o f r h y o l i t i c t u f f p l u s a b u n d a n t v o l c a n i c 
d e t r i t u s . v 

Mudstone or s i l t s t o n e , l i g h t t o d a r k r e d d i s h 
brown wi th f r a g m e n t s of l i g h t . t a n c l a y which 
a r e h a r d and c a l c a r e o u s . Sand v e r y m i n o r . 
Weathered s u r f a c e i s m a s s i v e and b l o c k y . 

Same b u t w i t h s h a l y s t r e a k s and s a n d y l e n s e s . 
Color a l s o becomes l i g h t e r b e c a u s e of l a r g e r 
amounts of CaCQ^o 

S i l t s t o n e , l i g h t t a n t o p i n k , s i l t y , good t o 
p o o r l y cemented by CaCO^. Some p a r t i c l e s r a n g e 
i n s i z e from p e b b l e s t o l u t i t e . The sand i s com
posed o f q u a r t z , m i c a , f e l d s p a r s , c l a y m i n e r a l s , and 
s m a l l amounts of t h e d a r k f e r r o - m a g n e s l u m m i n e r a l s . 

Mud s t o n e , g r a y t o p i n k , s h a l y , a l t e r n a t i n g 
w i t h g r a y t o r e d d i s h f i n e g r a i n e d s a n d s t o n e 
t h a t i s w e l l i n d u r a t e d . This I n t e r v a l shows 
some b e d d i n g . 

10 

Harkers f anglomerate (new nw.e) 

Fanglomerat e, tan, very poorly ce~nted , 
subrourded pebbles t o boulder s in a s ilty, 
sandy matrix... Quartzites am l.inrastones 
predominate with lesser amounts of volcanic 
r ocks . These l at ter are usuall.y badly 
weathe r ed ani disintegrate r eadi l y.. A few 
l enses of reddish brown silt are pre sent. 

The type section of t his formation i s 
in Harkers Canyon in Section 19, T. 2 S., 
R .. 2 WO l and will be descr ibed fully under 
a later heading o 

Fault 

Camp Williams unit (new name ) 

J.ludstone, light red to light brOlm., sandy, 
with CaCO) present in sufficient amount s 
l ocally to yield hard, white, nodules .. 
rkathers t o blocks \'lith conchoidal fract ur e .. 
San::l is composed of quartz, mica , hornbl ende, 
gypsum, and calcite, with aggregat es of silt 
composed of the same mineral s,. 

Sane as above rut is shal y and contains frag
ments of rhyoliti c tuff plus abun:iant volcanic 
detri tus . 

t·ruds tone or siltstone, light to dark reddish 
brown with fra grrents of light. tan clay which 
are hard am calcareous. Sand very minor. 
rleat hered surface is mass ive a ni blocky~ 

Same but wjth shaly str eaks and sandy l enses~ 
Color als o becomes lighter because of lar ger 
amounts of CaCOJ. 

Siltstone, light t an t o pink, si lty, go cxi to 
poorly cEment ed by CaC03" Some particles r ange 
in s ize from pebbl es to l utite. The sand is ccm
posed of quartz, mica , feldspars, clay minerals, am 
small amounts of the dark ferro-magnesiwn minerals . 

Muistone, gray to pink, shaly, alternating 
with gray to reddish fine grained sandstone 
t hat is l~ell indurated. This interval shows 
some beckling. 

• 

Feet 

50 

45 

3 

15 

17 

5 

11 
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F e e t 
S a n d , g r a y , g r a d i n g i n t o a c o n g l o m e r a t e com
p o s e d of b o u l d e r s s e v e r a l f e e t a c r o s s , g r a v e l s , 
and p o o r l y s t r a t i f i e d s a n d s . L e n s e s cemented w i t h 
CaC03 occur© L a r g e r f r a g m e n t s a r e somewhat 
r o u n d e d and p r i m a r i l y of v o l c a n i c o r i g i n w i t h 
l e s s e r amounts of q u a r t z i t e and l i m e s t o n e . 

T o t a l t h i c k n e s s 

marked e r o s i o n a l u n c o n f o r m i t y 

J o r d a n Narrows u n i t (new name) 

M a r l s t o n e , w h i t e t o l i g h t g r a y , v e r y h a r d and 
d e n s e e s p e c i a l l y i n t h e w e a t h e r e d s u r f a c e , 
b l o c k y f r a c t u r e s , c o n t a i n s s t r e a k s t h a t a r e 
h i g h e r i n c l a y m i n e r a l s and t h e s t r e a k s have 
a y e l l o w i s h t i n t . Sand and s i l t a r e s c a r c e 
and composed of w e l l r ounded q u a r t z , f e l d s p a r , 
and c a l c i t e f r a g m e n t s i^ i th s m a l l amounts o f 
m a g n e t i t e , m i c a , and h o r n b l e n d e 0 O s t r a c o d e s 
and c h a r o p h y t e s a r e p r e s e n t b u t v e r y s c a r c e c 

Manganese d i o x i d e s t a i n s and d e n d r i t e s a r e a 
v e r y c h a r a c t e r i s t i c f e a t u r e o f t h e m a r l s t o n e . 
Bedd ing i s l a c k i n g b u t c e r t a i n s t r a t a c o n t a i n 
h i g h e r amounts of c a l c i u m c a r b o n a t e and s t a n d 
o u t a s l e d g e s a l o n g t h e f a c e o f t h e o u t c r o p . 26 

( M a r l s t o n e a s d e f i n e d i n t h i s p a p e r i s 
a r o c k c o n t a i n i n g 25 t o 75 p e r c e n t CaCO^ w i t h 
t h e r e m a i n d e r p r i m a r i l y of c l a y e ) 

S a n d s t o n e , t a n , c o a r s e , p o o r l y c o n s o l i d a t e d , 
and c o n t a i n s mud and c l a y g a l l s 0 The s a n d 
g r a i n s a r e a n g u l a r t o s u b - r o u n d e d and c o n s i s t 
o f q u a r t z , f e l d s p a r , gypsum, h o r n b l e n d e , and 
m i c a , which i n d i c a t e s an i g n e o u s s o u r c e r o c k . 4 

M a r l s t o n e , a s a b o v e , r a n g i n g from a n e a r l y 
p u r e l i m e s t o n e t o a s l i g h t l y c a l c a r e o u s c l a y 
w i t h o s t r a c o d e and c h a r o p h y t e r e m a i n s more 

a b u n d a n t t h a n h i g h e r i n t h e s e c t i o n . 33 

S a n d s t o n e , t a n , w i t h a g g r e g a t e s of m a r l s t o n e 

and some c l a y g a l l s . 4 

M a r l s t o n e , somewhat o o l i t i c and t u f f a c e o u s and 

c o n t a i n i n g more c r y s t a l i n e c a l c i t e . 3 7 

Tu f f , g r a y , r h y o l i t i c , p o o r l y c o n s o l i d a t e d , p o r o u s , 
and composed p r e d o m i n a n t l y of g l a s s s h a r d s . 3 

» 
C l a y , p i n k , c a l c a r e o u s , s i l t y . 5 

II 

Sand, grCi.y) gr~ing into a conglomera te com
posed of boulders several feet ac r oss, gravels, 
and poorly stratified sands. Lenses cemented with 
caC03 occur. Large r fragments are somewhat 
rOW1ded and primarily of volcanic origin with 
lesser amoWlts of quartzite and limestone. 13 

Total thickness 112 

--- marked erosional unconformity ---

Jordan Narrows unit (neli name) 

Marl stone, white to light gray, very hard and 
dense especially in the weathered surface, 
blocky fractures, contains streaks that are 
higher in clay minerals and the streaks have 
a yellowish tint. Sand and silt are 3carce 
and composed of wel l r ounded quartz, feldspar, 
and c alcite fragments with small amounts of 
magnetite, mic a , and hornblende . Ostr acodes 
and c harophytes are present but very scarce. 
Manganese dioxide stains and dendrites are a 
very characteristic feature of the marl stone . 
Bedding is lacking but certain strata contain 
higher amounts of calcium car bonate and stand 
out as ledges along the face of the outcrop. 

(Marls tone as defined in this paper is 
a rock containing 25 to 75 percent CaGO) with 
the remainder primarily of clay.) 

Sandstone, tan, coarse , poorly consolidated, 
and contains mud and clay galls. The sand 
grains are angular to sub-rounded and consist 
of quartz, feldspar, gypsum, hornblende , a nd 
mica, which indicates an i gneous source rock. 

Marl stone, as above, r anging from a nearly 
pure limestone to a slightly calcareous clay 
with ostracode and charoplVte remains more 
abundant than highe r in the section . 

Sandstone, tan, with aggregates of marls tone 
and. some clay galls . 

Marlstone, somewhat oolitic and tuffaceous and 
containing more crystal ine calcite . 

Tuff, gray, rhyolitiC, poorly consolida t ed, por ous , 
and composed predominantly of glass shards. 

Clay, pink, calcareous, silty. 

26 

4 

33 

4 

37 

3 

5 
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S a n d s t o n e , l i g h t t a n , s i l t y , p o o r l y c o n s o l i d a t e d , 
c o n t a i n s s e v e r a l l e n s e s o f p e b b l e c o n g l o m e r a t e * 
D e r i v e d a p p a r e n t l y from v o l c a n i c r o c k s 0 More 
m a g n e t i t e p r e s e n t t h a n h i g h e r i n t h e s e c t i o n * 
O s t r a c o d e s and a few c h a r o p h y t e s t e m s r e c o r d e d * 

M a r l s t o n e , a s b e f o r e , b u t r a t h e r s i l t y * C o n t a i n s 
a b u n d a n t c a l c a r e o u s t u b e s t h a t a r e c a s t s of p l a n t 
s t e m s and r o o t s * 

Covered by s lump* 

S i l t s t o n e , l i g h t g r a y , l o o s e l y cemen ted by 
CaCOo and composed p r i m a r i l y o f i g n e o u s 
e l a s t i c s w i t h q u a r t s a b u n d a n t , no l a m i n a t i o n s 
o r b e d d i n g * 

L i m e s t o n e , w h i t e , v e r y h a r d and d e n s e , s t a i n e d 
w i t h MnC>2 d e n d r i t e s 0 I t c o n t a i n s many c a l c a r e o u s 
r o d s t h a t r e p r e s e n t r o o t r e p l a c e m e n t s , and h a s 
s t r e a k s o f y e l l o w c h e r t * C a l c l t e c r y s t a l s v e r y f i n e . 

Same b u t more s i l t y and v e r y p o r o u s , w i t h t h e 
s i l t b e i n g d e r i v e d f rom i g n e o u s r o c k s * 

M a r l s t o n e , w h i t e , s l i g h t l y o o l i t i c , a l t e r n a t i n g 
w i t h b u f f c o l o r e d c l a y s c o n t a i n i n g c a r b o n a c e o u s 
f r a g m e n t s * 

S a n d s t o n e , g r a y t o b u f f , d i r t y , some g r a v e l , 
p o o r l y c o n s o l i d a t e d * C l a y s a r e s l i g h t l y b e n -
t o n i t i c and t h e s a n d i s composed o f i g n e o u s 
d e t r i t u s * 

L i m e s t o n e , w h i t e , a s a b o v e 0 

M a r l s t o n e , w h i t e , p o r o u s , i n t e r b e d d e d w i t h 
t a n t o y e l l o w c l a y s t h a t a r e s h a l y and some
wha t s i l i c i o u s o O s t r a c o d e s and c h a r o p h y t e s 
p r e s e n t b u t n o t a b u n d a n t * 

L i m e s t o n e , w h i t e , a r g i l l a c e o u s and t u f f a c e o u s , 
s t a i n e d w i t h Mn02* 

M a r l s t o n e , p i n k , s i l t y , and o o l i t i c * C h e r t y 
s t r e a k s * 

S h a l e , g r a y , c a l c a r e o u s , g r a d i n g i n t o a p o r o u s 
m a r l s t o n e h a v i n g a v e s i c u l a r a p p e a r a n c e * The 
o p e n i n g s a r e f i l l e d w i t h wha t a p p e a r s t o b e 
c l a y g a l l s o r t i n y c o n c r e t i o n s * Base n o t e x 
posed* 

12 

Sandstone , light tan , silt)", poorl;r consolidated, 
contatna several lenses ot pebble conglaaerate . 
DeriYed apparently trCII volcanic rocka . More 
aagoetit. present than higher in the section. 
Ostracodea and & tew charoph;yte stems recorded. 

Harlatone, as before, but rather ailty 0 Containa 
abundant calcareous tubes that are casta of plant 
at.., and roots. 

COTered bT slIDDp. 

SUtstone , light grar, loo.el,y c_nted bT 
caC01 and composed primaril,y ot igneous 
claatlca with quarts abundant, no laminations 
or bedding. 

L:ilIeatone, white , Tert bard and. denae, stained 
vith Kn02 dendrites . It contains 1IIEllV calcareowt 
roda that represent root replacements, aDd has 
atreaks of yelloy chert . Calcite crystals very fine. 

Same but more ailt,. and. very porous , with the 
sUt boing derived trom igneous rooks. 

llarlatono, wbite , sUghtl,y oolitic , alternating 
with butt colored clays conta.ining carbonaceoWl 
fragments . 

Sandstone , gray to butt, dirty, some gravel, 
poorl,y consoUdated. Clara are sliglltl,y ben
tonitic and the sand is composed or igneous 
detritus. 

Limeatone , white, u above 0 

Marlstone, white , porous , interbedded. with 
tan to yellow c lays that are ehalJ' and SClll&

wh~t silicious . Ostracodes and cbaropb;ytes 
present but not abundant. 

Limestone, white, argillaceous and tuttaceoWl, 
stained with Mn020 

IfAl'liotOrie"; pillk, sUty, and oolitic . Cherty 
streaka . 

Sbale, grs:r, calcareous, grading into a porous 
aa.rlstone haTing a vesicular appearance. The 
openings aro filled with what appears' to be 
clq galle or tiIv' concretions. Baae not ex
posed. 

3 

~30 

4 

8 

12 

14 

15 

8 

2S 

7 
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F e e t 

(Moved t o Beef Ho l low, i n t e r v a l m i s s i n g ) 20 ? 

L i m e s t o n e , t a n t o p i n k , v e r y h a r d , p o r o u s , 
m a s s i v e , l e d g e f o r m e r , b l o c k y f r a c t u r e , 
s i l t y s t r e a k s and v u g g y , vugs f i l l e d w i t h 
c r y s t a l l i n e c a l c i t e e T h e r e a r e a few sand 
g r a i n s of q u a r t z , f e l d s p a r , m i c a , h o r n b l e n d e , 
and m a g n e t i t e o 9 

Muds tone , r e d t o b rown, c a l c a r e o u s , s o f t . 3 

L i m e s t o n e , p i n k t o t a n , a r g i l l a c e o u s , v e i y 
h a r d and much a s a b o v e c Mass ive and forms 
l e d g e s . 13 

L imes tone same a s above a l t e r n a t i n g w i t h a 
m a r l s t o n e h a v i n g b l o c k y , c o n c h o i d a l f r a c t u r e . 
Base n o t e x p o s e d , 35 

T o t a l t h i c k n e s s 3 4 0 - 3 7 0 

p r o b l e m _ q f ^ n o m e n c l a t u r e 

The t e r m s S a l t Lake g r o u p and S a l t Lake f o r m a t i o n a r e b o t h u s e d i n 

t h e l i t e r a t u r e . , Wl lmar th ( 1 9 3 8 , p . 1397) f o l l o w e d M a n s f i e l d ( 1 9 2 7 , p . 110 ) 

and used t h e t e r m S a l t Lake f o r m a t i o n . E a r d l e y ( 1 9 4 4 , p p . 8 4 5 - 8 4 6 ) u sed 

t h e t e r m S a l t Lake g r o u p and p l a c e d t h e Norwood t u f f ( O l i g o c e n e ) a t t h e 

b a s e . He w r i t e s , "when t h e i n t e r m o n t a n e v a l l e y s wes t of t h e Wasa tch become 

b e t t e r known s t r a t i g r a p h i c a l l y , t h e S a l t Lake g r o u p may b e found t o i n c l u d e 

s e v e r a l f o r m a t i o n s , p e r h a p s s e p a r a t e d by c o n s i d e r a b l e p a r t s o f t h e T e r t i a r y , 

T h i s p o s s i b i l i t y e m p h a s i z e s t h e n e c e s s i t y of a new f o r m a t i o n a l n a m e . " 

W i l l i a m s (1952) i n Smi th ( 1 9 3 3 , pp» 7 3 - 7 5 ) p r o p o s e d t h r e e f o r m a t i o n s w i t h i n 

t h e S a l t Lake g r o u p . These a r e , from o l d e s t t o y o u n g e s t , t h e C o l l i n s t o n 

c o n g l o m e r a t e , West S p r i n g s f o r m a t i o n , and Cache V a l l e y f o r m a t i o n . K e l l e r (195^) 

a l s o w o r k i n g i n n o r t h e r n Utah and s o u t h e a s t e r n I d a h o i n t r o d u c e d t h e Mink 

C r e e k c o n g l o m e r a t e which Adamson, Hardy , and W i l l i a m s (1955) have i n c o r p o r a t e d 

I n t o t h e S a l t Lake g r o u p . 

13 

(Moved to Beef Hollow, interval missing) 

Limestone, tan to pink, very hard , por ous , 
massive, ledge former, bl ocky fracture, 
silty streaks and vuggy, vugs filled with 
crystall ine calcite o There are a few sand 
gr ains of quartz , feldspar, mica~ hor nblende, 
and magnetite 0 

l-Iudstone, red to brown, calcareous, soft. 

Limes tone, pink to tan, 
hard and much as above. 
l edges. 

argill aceous, very 
Massive and forms 

Limestone same as above alternating with a 
marlstone having blocky, conchoidal frac ture. 
Base not exposed. 

Problem of nomenclature 

Total thickness 

20 ? 

9 

3 

13 

35 

340-370 

The terms Salt Lake group and Salt Lake formation are b oth used in 

the literature. Ililmar th (1938, p. 1897) followed Hansfi eld (1927, p . 110) 

and used the term Salt Lake f ormation. Eardl ey (1944, pp. 845-846) used 

the term Salt Lake group and plac ed the Norwood tuff (Oligocerie) at the 

base o He writes, nWhen the intennontane valleys west of the t1asatch become 

better known stratigraphically, the Salt Lake group may be found to inClude 

severa l formations, perhaps separ ated by considerable parts of the Tertiary. 

This possibility emphasizes the necessity of a new formational name." 

Williams (1952) in Smith (1933, pp. 73-75) proposed three formations within 

t he Salt Lake group. These are , fram oldest to youngest, t he Collinston 

conglomerate, West Springs formation, and Cache Valley formation. Keller (195~ 

also worki ng in northe r n Utah and southeastern Idaho introduced the Mink 

Creek conglomerate which Adamson, Harqy, and 'r'lilliams (1955) have incorporated 

into t he Salt Lake group. 
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I t t h u s seems a p p a r e n t t h a t t h e v a r i o u s r o c k u n i t s t h r o u g h o u t n o r t h e r n 

Utah and s o u t h e a s t e r n Idaho i d e n t i f i e d a s b e l o n g i n g t o t h e m i d d l e and 

l a t e T e r t i a r y can n o t be p l a c e d I n one f o r m a t I o n 0 T h e r e i s a s y e t l i t t l e 

f o s s i l e v i d e n c e o r s u b s u r f a c e d a t a , however , t o e s t a b l i s h t i m e e q u i v a l e n c e 

of t h e s e d e p o s i t s t o t h o s e i n t h e G r e a t S a l t Lake B a s i n , 

Most of t h e T e r t i a r y r o c k s of t h e G r e a t S a l t Lake B a s i n a r e p r o b a b l y 

l o c a l and d i s c o n t i n u o u s 0 They do n o t e x t e n d from one l o c a l i t y t o a n o t h e r 

o v e r a d i s t a n c e of 100 o r 200 m i l e s and f o r t h i s r e a s o n some s t r a t i g r a p h e r s 

would h e s i t a t e t o a c c o r d t h e l o c a l d e p o s i t s t h e r a n k of f o r m a t i o n s c How

e v e r , I t may be s e e n i n t h e above r e f e r e n c e s t h a t t h i s h a s b e e n d o n e . The 

d e p o s i t s c a n n o t b e d e s i g n a t e d a s members , t o n g u e s , l e n s e s , o r c h a n n e l s 

of t h i c k o r e x t e n s i v e f o r m a t i o n s , s i n c e t h i s i s n o t t h e i r t r u e n a t u r e . 

I f t h e s e d e p o s i t s a r e named by t h e i r dominant l i t h o l o g y , t h e n a c c o r d i n g t o 

e x i s t i n g r u l e s o f s t r a t i g r a p h i c n o m e n c l a t u r e t h e y a r e c l a s s e d a s f o r m a t i o n s . 

I n a p p l i c a t i o n t o t h e d e p o s i t s o f t h e G r e a t B a s i n t h i s i s u n f o r t u n a , t e , b e 

c a u s e n o t h i n g i s more c h a r a c t e r i s t i c of some of them t h a n t h e i r l i t h o l o g i e s , 

v i z ; f a n g l o m e r a t e , a g g l o m e r a t e , o r t u f f , y e t we h e s i t a t e t o c a l l them by 

t h e s e l i t h o l o g i e s s i n c e i n d o i n g s o we would i n d i c a t e them a s t r u e f o r m a t i o n s , 

when p e r h a p s some o f them s h o u l d n o t be so d i g n i f i e d . 

The d e p o s i t s a r e e x t r e m e l y s i g n i f i c a n t , however , i n c o n s t r u c t i n g t h e 

e r o g e n i c , e r o s i o n a l , s e d i m e n t a r y , and l i f e r e c o r d of t h e T e r t i a r y i n t h e 

B a s i n and Range r e g i o n and d e s e r v e r e c o g n i t i o n . P r o f e s s o r S t o k e s and E a r d l e y 

b e l i e v e t h a t t h e y s h o u l d be c a l l e d g r o u p s o r f o r m a t i o n s , b u t u n t i l t h e p r o b l e m 

c a n b e b r o u g h t t o t h e a t t e n t i o n of t h e g e o l o g i c a l p r o f e s s i o n , t h e d i v i s i o n s 

of t h e T e r t i a r y h e r e r e c o g n i z e d w i l l be c a l l e d u n i t s . Thus a s a p r e 

c a u t i o n a r y measu re t h e d i f f i c u l t y i s c i r c u m v e n t e d b u t n o t s o l v e d . 
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It thus seems app2.rent th:it the various rock unit.s throughout northern 

Utah ;:,nd southea.stern ldc~ho identified as belonging to the middle and 

late Tertiary can not be placed in one formationo There is as yet little 

fossil evidence or subsurface data, hovlever, to establish time equivalence 

of these deposits to those in the Great Salt Lake Basin" 

Host of the Tertiary rocks of the Great Salt Lake Basin are probab1y 

local &:1d discontinuous" They do not extend from one locality to another 

over a distance of 100 or 200 miles and for this reason some stratigraphers 

.. muld hesit.ate to accord the local deposits the rank of formations 0 How= 

ever 9 it nay he seen in the ahove references tha:t this has been done" The 

deposits can not be designated as members, tongues, lenses, or channels 

of thick or 8J:tensive formations, since this is not their true nature" 

If these deposits are named b:- their 'lominant lithology-.'1 then according to 

existing rules of stratigraphic nomenclature they are classed as formations 0 

In applicdion to the deposits of the Great Basin this is unfortunate~ be·~ 

cause nothil!g is more cnard.cteristic of some of them than their lithologies, 

viz; fanglomerate j a.gglomerate, or tuff ~ yet .. re hesitate to call them by 

these lithologies since in doin~ so we would indicate them as true formations, 

rIhen perhaps some of them should not be so dignified" 

The deposits are e.);"tremely significant~ however J in constructing the 

orogenic.9 erosional,sedimel1.taYJT j and life record of the Tertiary in the 

BasiTl and Range region and deserve recognition. Professor Stokes and Eardley 

believe that they should be called groups or formations, but until the problem 

can be brought to the attention of tM geological profession, ·the divisions 

of the Tertiary here recognized lrill he called lL.'1i ts ~ Thus as a pre= 

cautionary measure the difficulty is circumvented but not solved o 
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J o r d a n Narrows u n i t >. 

A w h i t e m a r l s t o n e i s t h e mos t common r o c k i n t h e J o r d a n Narrows u n i t 

b u t i n a d d i t i o n i t c o n t a i n s o o l i t i c , a r g i l l a c e o u s , and c h e r t y l i m e s t o n e s , 

s a n d s t o n e s , c l a y s and r h y o l i t i c t u f f s . These a r e a l l f r e s h w a t e r l a c u s t r i n e 

d e p o s i t s . The m a r l s t o n e s and l i m e s t o n e s w e a t h e r o u t as b l o c k s and a r e good 

l e d g e fo rmer s„ The g e n e r a l l y w h i t e c o l o r of t h e o u t c r o p s i s a d i s t i n c t 

mark o f t h e u n i t i n t h e G r e a t S a l t Lake B a s i n . I t s t o t a l t h i c k n e s s i s u n 

known b u t e x c e e d s 300 f e e t ( t h i s p a p e r , p . 1 3 ) , and p e r h a p s 2 , 0 0 0 f e e t . 

The d i s c o r d a n c e of d i p s and e r o s i o n a l u n c o n f o r m i t y a t t h e t o p o f t h e 

J o r d a n Narrows u n i t i n d i c a t e s t h a t i t s d e p o s i t i o n was f o l l o w e d by a t i m e 

l a p s e accompanied by f a u l t i n g and f o l d i n g . A g e n e r a l s o u t h e a s t e r l y d i p of 

a p p r o x i m a t e l y 1 5 ° i s common b u t by no means c o n s i s t e n t . E x a m i n a t i o n of t h e 

J o r d a n Narrows e n l a r g e m e n t ( P l a t e XVTI) w i l l show i t s f a u l t b l o c k n a t u r e . 

The a r e a l e x t e n t of t h i s u n i t i s n o t d e f i n i t e l y known, b u t t h e r e i s 

some s u g g e s t i o n t h a t i t u n d e r l i e s t h e e n t i r e J o r d a n V a l l e y . ] ?a rd ley and 

Haas ( 1 9 3 6 , p p . 73 -74 ) m e n t i o n m a r l s and t u f f s d r i l l e d i n t o a t 1300 f e e t 

i n a w e l l wes t of S a l t Lake C i t y . H u n t , V a r n e s , and Thomas ( 1 9 5 3 , P* 13) 

i n Utah V a l l e y ( u p p e r J o r d a n V a l l e y ) r e f e r t o w h i t e c l a y s p e n e t r a t e d a t a 

d e p t h of ISO f e e t i n a w a t e r w e l l . The n e a r e s t o u t c r o p i s 16 m i l e s t o t h e 

n o r t h w e s t a l o n g t h e e a s t f l a n k of t h e O q u i r r h Moun ta in s and w i l l be d i s c u s s e d 

l a t e r . 

No f o s s i l e v i d e n c e i s known by which a d a t e c a n be a s s i g n e d t o t h i s 

d e p o s i t . The o s t r a c o d e s i n i t seem t o i n d i c a t e a M i o c e n e - P l i o c e n e age 

a c c o r d i n g t o D„ J . J o n e s ( p e r s o n a l c o m m u n i c a t i o n ) . I t s l i t h o l o g y i s s i m i l a r 

t o t h a t of t h e Norwood t u f f and l i k e t h e Norwood i s a f a c i e s o f t h e a n d e s i t i c 
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J ordLm Narrows unit I, 

A white marlstone is the most conunon rock in the tTordan Narrows unit 

but in addition it contains oolitic, argillaceous, and cherty lL~estones, 

sandstones, clays and rhyolitic tuffs. These are all fresh water lacustrine 

deposits. The marlstones and limestones vleather out '1S blocks and are good 

ledge formers. The generally white c.olor of the outcrops is a distinct 

mark of the unit in the Great Salt Lake Basin. Its total thickness is un

known but eJweeds 300 feet (this paper, p. 13), and perhaps 2,000 feet. 

The discordance of dips and erosional unconformity at the top of the 

Jordan Narrm'ls unit indicates that i'ts deposition was followed by a time 

lapse accompanied by faulting and folding. A general southeasterly dip of 

approximately 150 is com.:non but by no means consistent. Examination of the 

Jordan Narroy~ enlargement (Plate XVII) will show its fault block nature. 

The areal extent of this unit is not definitely knol'm, but there is 

some suggestion that it underlies the entire Jordan Valley. Eardley and 

Haas (1936, pp. 73-74) mention marls and tuffs drilled into at 1300 feet 

in a well west of Salt Lake City. Hunt, Varnes, and Thomas (1953, p. 13) 

in Utcih Valley (upper Jordan Valley) refer to white clays penetrated at a 

depth of 180 feet in a water well.. The nearest outcrop is 16 miles to the 

northwest along the east flank of the Oquirrh Hountains and will be discussed 

later. 

No fossil evidence is knm1I1 ')y which a date C2.n be assigned to this 

deposit. The ostracodes in it seem to indicate a l.fiocene-Pliocene age 

according to D. J. Jones (personal communication). Its lithology is slnular 

to that of the Non'lOod tuff and. like the Norwood is a facies of the andesitic 
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v o l c a n i c s of p o s i - L a r a m i d e a g e . Dr . Ea r d i e y p r e f e r s t o c o r r e l a t e i t 

t e n t a t i v e l y w i t h t h e Norwood t u f f of e a r l y O l igocene (Chadron) a g e and 

h e s i t a t e s t o a c c e p t t h e o s t r a c o d e e v i d e n c e a s m e a n i n g f u l . 

I n o r d e r t o a l l o w s u f f i c i e n t t i m e f o r t h e g e o l o g i c e v e n t s which f o l l o w e d 

d e p o s i t i o n of t h e J o r d a n Harrows u n i t , t h e w r i t e r b e l i e v e s t h a t an u p p e r 

age l i m i t o f inid-Miocene must be p o s t u l a t e d . 

Camp W i l l i a m s u n i t 

The t e r m Camp W i l l i a m s i s d e r i v e d from t h e m i l i t a r y a r e a of t h e sains 

name* The camp i t s e l f I s bounded, on t h e e a s t by t h e J o r d a n R i v e r and on 

t h e n o r t h by Beef Hol low. E x c e l l e n t e x p o s u r e s o f t h e Camp W i l l i a m s u n i t can 

b e s e e n i n b o t h s t r e a m v a l l e y s . 

The r e d t o t a n c o l o r of t h e Gamp W i l l i a m s u n i t i s p e r h a p s i t s o u t s t a n d i n g 

c h a r a c t e r i s t i c . L i t h o l o g i c a l l y i t i s composed m o s t l y o f m u d s t o n e s and s i l t -

s t o n e s t h a t a r e p o o r l y c o n s o l i d a t e d and l e s s e r amounts of i m p u r e s a n d s t o n e 

t h a t commonly forms d i s t i n c t l e d g e s . A b a s a l c o n g l o m e r a t e p r i m a r i l y o f 

i g n e o u s d e t r i t u s i s a l s o p r e s e n t . 

The u n i t m e a s u r e s a t l e a s t 100 f e e t t h i c k b u t f o r t h e m o s t p a r t i s n o t 

c o m p l e t e l y e x p o s e d . Dips up t o 20° have been o b s e r v e d . 

T h i s s e d i m e n t a r y u n i t a p p a r e n t l y r e p r e s e n t s a f l u v i a l e n v i r o n m e n t w i t h 

o c c a s i o n a l f l o o d - p l a i n l a k e s i n w h i c h some o f the w e l l - b e d d e d s t r a t a c o u l d 

have c o l l e c t e d . I t s known a r e a ] , e x t e n t i s r a t h e r l i m i t e d and c o n f i n e d t o 

t h e J o r d a n Narrows and i m m e d i a t e v i c i n i t y « However, w e l l c u t t i n g s from two 

w a t e r w e l l s d r i l l e d n e a r t h e R i v e r t o n R e s e r v o i r , 3 m i l e s s o u t h of R i v e r t o n 

and abou t l / 2 m i l e n o r t h o f t h e T r a v e r s e Moun ta in s ( P l a t e I ) were examined . 
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volcanics of postn"L'1r3:~:id'3 age. Dr. Eardley pr~fer~) to correlats it 

of early Oligocene 

hesitate;) to acce~Jt tl"le ostracode e'tiden.ce as Tneanil1gfu.lo 

In order to i3J~O';l sufficient t1mo for the geologic events It,hich follOHed 

deposition of the ,Jordan HarroNs l:Lnit,~ the 1,;Il~itel' believes tlk"1.t an upper 

age limit of mid~niocene must be post1.:1ated.. 

The tenD C,':J';'ClP liJilliams is derived from the military area, of the S8m 3 

name. The CEU;lP itseli' is bounded or;. the east by thE.l Jordan River and on 

the north by Beef Hollo\-). Excellent exposures of the Camp VlilliaiTIs unit can 

be seen in bot11 strearii vA,lJ_eys" 

The red to Gan color of the Camp 'dilliams unit is perhaps its outstanding 

characteristico LitholOr'::ica.lly it is composed mas tly of mUdstones and si1t-

stones that are poorly consolidDted and lesser amounts of impure sandstone 

that commonly fortIS distinct ledges 0 A basal conglomerate prirrarily of 

igneous detritus is also present~ 

The unit measures at least 100 feet thick b'L,t for the most part is not 

completely exposed. Dips up to 200 have been observed. 

'l'hi s sedimentary unit apparently represents a fluvi a1 environment 'With 

occasional flood-p1cj.n lakes in which OOllte of the '\F811~bedded. strata could 

have collectedo Its }mO'Wi1. areal ext,ent is rather limited and confined. to 

the Jordan Narrows ano immediate vi ci nit Yo Hm-J'ever, well cuttings from two 

water wells drilled neii.r the Riverton Reservoir, 3 miles south of Riverton 

and about 1/2 mile m rih of the Traverse Hountains (Plate I) were exalTcined. 
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They p roved t o be composed of t a n t o p i n k s i l t s , t a n t o l i g h t t a n c l a y s , 

and g r a v e l c o n s i s t i n g of i g n e o u s d e t r i t u s „ I n g e n e r a l t h e s o r t i n g was 

p o o r and t h e s e d i m e n t s u n c o n s o l i d a t e d * T o t a l d e p t h r e a c h e d was 676 f e e t . 

E x c e p t f o r t h e a l m o s t e n t i r e l a c k of c o n s o l i d a t i o n i n t h i s s u b s u r f a c e 

m a t e r i a l and t h e somewhat h i g h e r p e r c e n t a g e of i g n e o u s e l a s t i c s , i t c l o s e l y 

r e s e m b l e s t h e Camp W i l l i a m s u n i t . -In a b s o l u t e c o r r e l a t i o n I s i m p o s s i b l e 

w i t h o u t f u r t h e r s u b s u r f a c e d a t a . 

An a b r u p t c o l o r change from t h e w h i t e m a r l 3 t o n e s o f t h e J o r d a n Narrows 

u n i t t o t h e r e d s i l t s and s a n d s of t h e Camp W i l l i a m s u n i t can be s e e n from 

a d i s t a n c e and marks t h e u n c o n f o r m i t y b e t w e e n t h e s e two d e p o s i t s . C l o s e r 

examina t j on shows t h e s u r f a c e o f t h e J o r d a n Narrows u n i t t o b e v e r y r o u g h 

and i r r e g u l a r and t o have a r e l i e f of s e v e r a l f e e t ( P l a t e I I ) . The b a s a l 

c o n g l o m e r a t e of t h e Camp Wi l l i ams u n i t f u r t h e r d i s t i n g u i s h e s t h e u n c o n f o r m i t y . 

I n some p l a c e s , b o u l d e r s 2 t o A f e e t a c r o s s r e s t d i r e c t l y on t h e f i n e g r a i n e d 

m a r l s t o n e s . ' 

There i s an a n g u l a r d i s c o r d a n c e of a t l e a s t 5° be tween t h e s e two u n i t s 

whe re v iewed I n t h e J o r d a n H a r r o w s . 

A d e e p s o i l was d e v e l o p e d on t h e u p p e r p o r t i o n o f t h e Camp W i l l i a m s 

u n i t and i s p r e s e r v e d , i n t h e o u t c r o p s n o r t h of t h e J o r d a n N a r r o w s . The 

H a r k e r s f a n g l o m e r a t e o v e r l i e s t h e Camp W i l l i a m s u n i t w i t h a d i s c o r d a n c e o f 

a b o u t 7° o r i s i n f a u l t c o n t a c t w i t h i t t h r o u g h o u t t h e J o r d a n Narrows a r e a 

( P l a t e I I I , f i g u r e A ) . 

No f o s s i l s have b e e n found i n t h e Camp W i l l i a m s u n i t . However, s i n c e 

i t l i e s s t r a t i g r a p h i c a l l y b e t w e e n t h e J o r d a n Narrows u n i t ( e a r l y - O l i g o c e n e ( ? ) 

t o mid-Miocene ( ? ) ) and t h e T r a v e r t i n e u n i t ( l a t e P l i o c e n e ) , i t c an b e d a t e d 

o n l y a s p o s t - e a r l y O l i g o c e n e and p r e - l a t e P l i o c e n e , 

• •• 
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They proved to be composed of tan t o pink silts, tan to light t il .... 1 clays , 

.:m::l. grc:.vel consisting of i gneous detritus. In gener al the sC'.rtint; \las 

poor ar~ the sedinonts unconsolidated. Total depth r eached was 676 f eet. 

~cept fo r t he aL~o~t entire l ack of consol idat i on in this subsurface 

mater ial and. t he s anewhat hiGher perccntc.se of igneous cl ast i cs , i t c l osely 

resembl e s the Camp "Jilliams writ. An absolute correlation is impossibl e 

l.a. t hout furt he r subsurface data . 

lU1 abr upt col or chanBa fron:. tho lthite ll,-: ~ ' _ :.n~ones of t he Jordan Nar rolls 

unit to t he red :: il1.. :~ and sands of t he CAnp Ui l lisms unit can be seen f rom 

a dist<w..ce and 1: 'lr l-:s the unconformit ;:r beh!cen t hese t HO deposits . Closer 

exam:irult~on shaHS t he surface of t he Jordan Nurrcl.G unit to be ver y rough 

a..""ld irregular end to have a r elief of sever al feet (Pl ate I I) .. The basal 

ccnglomerate of t he Ca..llP h'illiarE unit furt her distinguishes t he W1COr._'Ormit y . 

I n sane places , boulders 2 t o 4 f eet across rest di rect ly on the fine grained 

r.l8.rlstones . 

There i s an ~gular dis cordance of at l east 50 bct,.;.een t hese t\-,'o units 

"1her e vie\'/ed in the Jordan NarrOi'/s " 

A deep 30il l'Ia::J devel oped on t he upper port ion of t he Camp Willi ams 

unit am is preserved in t he outcrops nor th of t he Jordan Narrol':s.. The 

Harker s f anglorr:e r ate overlies t he Camp Williams W1it ,dth a di scordance of 

about 70 or is in f a ult cont act with it t hrour,hout t he Jordan Narrows area 

(Plate III, fi gure A). 

No fossils have been f ound in t he Camp \'lilU ams unit . However, since 
, . 

it l i es str atigr aphIcally bet\-:een t he Jordan Narro''ls unit (early-01igocene (?) 

to mid~1iocene (?) ) and the Travertine unit (late Pliocene) , it can be dated 

only as post-early O1i~ocene and pr e-late Pliocene . 



H 
White m a r l s t o n e of t h e J o r d a n Narrows ' u n i t o v e r l a i n u n 
c o n f o r m a b l e by t h e Camp W i l l i a m s u n i t , " Kbte b a s a l c o n 
g l o m e r a t e (A) of t h e Camp Wi l l i ams u n i t . Beds a r e d i p p i n g 
t o s o u t h e a s t . 

•• 

• 

• 

White marlstone of the Jordan Narro,,'s ' unit overlain un
conformably by the Camp i'8.1liams unit • . Note basal con
glOlOOrat e ( A~ of t he Camp Uilliruns uni t . Beds are dipping 
to s outheast • 

• 

~ .. 
r.:-; 
H 
H 



A. West w a l l of J o r d a n Nar rows . showing from r i g h t t o l e f t 
t h e J o r d a n Narrows u n i t , e r o s i o n a l u n c o n f o r m i t y , Camp 
W i l l i a m s u n i t , f a u l t , H a r k e r s f a n g l o m e r a t e * Note a n g u l a r 
d i s c o r d a n c e o f d i p s i n t h e J o r d a n Narrows and Camp 
W i l l i a m s u n i t s . 

B . To t h e s o u t h of v i e w i n F i g u r e A. These a r e w e l l bedded 
s i l t s o f t h e Provo f o r m a t i o n and l a t e r g r a v e l s , b o t h t y p i c 
o f t h e P l e i s t o c e n e d e p o s i t s . 

?LATE III 

-

A. ''lest wall of Jordan Narrmls . silo'Ni.ng from right t o l eft 
the Jordap Narrol'ls unit , erosionel unconforndty, Camp 
i-lil1J.ams . t, fault, Harkers f anglomerate. Note angular 

1 
I 

discordance of dips :in the Jordan Narro .. ;s and Camp 
~Yilliams units . 

B. To the s outh of viet·] in F"i-.gure A. These are well bedded 
silts of the Provo foruation and later gravels, both typical 
of the Pleistocene deposits. 
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f r a v e r t i n e u n i t 

The T r a v e r t i n e d e p o s i t s a r e r a t h e r l i m i t e d i n e x t e n t and t h i c k n e s s . 

T h e i r l o c a t i o n can b e s e e n by e x a m i n a t i o n o f P l a t e XVII , p a r t i c u l a r l y t h e 

map l a b e l e d J o r d a n Narrows e n l a r g e m e n t . 

M a r s e l l ( 1 9 3 2 , p . 51) d e s c r i b e s t h e d e p o s i t s a s f o l l o w s ; 

"The r o c k i n hand s p e c i m e n s v a r i e s f rom d e n s e , m a s s i v e , 
f l i n t y t r a v e r t i n e t o c o a r s e , c r u s t i f o r m , o r e v e n c a v e r n o u s , 
l i m e s t o n e , o f t e n r e s e m b l i n g t u f a . The c o l o r i s w h i t e 
o r p a l e c ream. The r o c k I s h a r d e r and r e s i s t s w e a t h e r i n g 
b e t t e r t h a n t h e P l i o c e n e m a r l s t o n e s , which i t s u p e r 
f i c i a l l y r e s e m b l e s . The ho t s p r i n g s which b u i l t up t h e 
t r a v e r t i n e d e p o s i t s a l s o formed l e n s - l i k e m a s s e s and 
v e i n s of manganese o r e . " 

The T r a v e r t i n e u n i t o v e r l i e s b o t h t h e Gamp W i l l i a m s and J o r d a n Harrows 

u n i t s . I t r a n g e s I n t h i c k n e s s from 20 f e e t o r g r e a t e r t o a v e r y t h i n v e n e e r . 

The t r a v e r t i n e d e p o s i t s a r e of p r ime i m p o r t a n c e i n t h a t t h e i r age i s 

w e l l - e s t a b l i s h e d by f o s s i l h o r s e r e m a i n s , S t i r t o n and Savage ( 1 9 5 2 , o r a l 

communica t ion ) have i d e n t i f i e d a jaw and t e e t h a s l a t e P l i o c e n e ( B l a n c a n ) . 

T h i s f o s s i l was found i n t h e u p p e r p o r t i o n o f t h e l a r g e s t t r a v e r t i n e o u t c r o p 

by M a r s e l l (1932.) one m i l e n o r t h w e s t of Camp W i l l i a m s . I t i s now p r e s e r v e d 

i n t h e Geology Museum of t h e U n i v e r s i t y of U t a h . 

The e x a c t r e l a t i o n s h i p of t h e T r a v e r t i n e u n i t t o t h e H a r k e r s f a n g l o m e r a t e 

i s unknown b u t t h e a u t h o r b e l i e v e s t h e y may be c o n t e m p o r a n e o u s . R e a s o n s f o r 

p r o p o s i n g a P l i o c e n e age f o r t h e H a r k e r s f a n g l o m e r a t e w i l l be p r e s e n t e d i n 

a l a t e r s e c t i o n on geomorpho logy . 

S i n c e f a u l t i n g was p ronounced i n t h e J o r d a n Narrows i n P l i o c e n e t i m e , 

t h e T r a v e r t i n e may have b e e n a d e p o s i t from s p r i n g s i s s u i n g a l o n g t h e f a u l t s 

d u r i n g t h i s t i m e . 

18 

1'J'avertine unii 

The Travertine deposits are rather l i mited in extent and thickness ~ 

Their location can be seen by examination of Plate XVII, particularly t he 

map labeled Jorda1'1 Narrows enlargement. 

Marsell (1932, po 51) describes t he deposits as follows j 

rrThe rock in hand specimens varies from dense, massive, 
flinty travertine to coarse, crus tifonn, or even cavernous , 
liJrestone , often r esembling tufao The color is l'ffiite 
or pale creamQ The rock i s harder and r esists weathering 
better than the Pliocene mar l stones, which it super
ficially reseni:lles o The hot springs which built up t he 
travertine deposits also formed l ens-like mas ses and 
veins of manganese ore e 1\ 

The Trave r tine unit overl ies both the Camp Williams and Jordan Narrows 

units o It ranges in thiclmess from 20 f eet or greater to a very thin veneer. 

The travertine depos its are of pr ime import,ance in that their age i s 

wel1-es t ablished by fossi l hors e remains . Stirton and Savage (1952, oral 

communication) have jdentified a jaw and teet h as l ate Pliocene ( mancan L 

This fos sil was found in the upper portion of the l argest travertine outcrop 

by Harsell (1932) one mil e northwest of Camp Williams .. It is now preserved 

i n the Geology Huseum of the Univers i ty of utah. 

The exact rel ationship of t he Traver tine unit to t he Harkers f anglomerate 

is unkno\'m but the autoor believes they may be contemporaneous. Reasons for 

proposing a Pliocene age for the Harker s fanglomer ate will be presented in 

a later section on geomorphology. 

Since faulting was pronounced in the Jordan Narrows in Pliocene t ime, 

t he Travertine may have been a depos i t from springs issuing along the faults 

during this t ime . 
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H a r k e r s f a n g l o m e r a t e u n i t 

W i t h i n t h e J o r d a n Narrows p r o p e r t h e H a r k e r s f a n g l o m e r a t e i s i n f a u l t 

c o n t a c t w i t h t h e Camp Wi l l i ams u n i t ( P l a t e I I I , f i g u r e A) b u t e l s e w h e r e 

o v e r l i e s i t u n c o n f o r m a b l y ( P l a t e IV) and d i p s more g e n t l y t h a n e i t h e r o f t h e 

o l d e r d e p o s i t s , , 

S i n c e t h i s i s n o t t h e t y p e l o c a l i t y o f t h e H a r k e r s f a n g l o m e r a t e , i t s 

d e t a i l e d l i t h o l o g i c d e s c r i p t i o n w i l l b e r e s e r v e d f o r d i s c u s s i o n u n d e r t h e 

s e c t i o n e n t i t l e d O q u i r r h F o o t h i l l s , 

L o f g r e n ( 1 9 4 ^ , p , 17) w r i t e s t h a t " t h e f a n g l o m e r a t e ( H a r k e r s ) e x p o s u r e , 

i n t u r n , i s t r u n c a t e d and b u r i e d b e n e a t h t h e s e d i m e n t s of a n c i e n t Lake 

B o n n e v i l l e and more r e c e n t s t r e a m g r a v e l s , 1 1 P l a t e IV, f i g u r e B shows an 

o u t c r o p o f t h e t y p i c a l g r a v e l s , s a n d s , and s i l t s . 

One of t h e main p r o b l e m s e n c o u n t e r e d I s t h e s e p a r a t i o n o f l a t e P l i o c e n e 

from P l e i s t o c e n e s e d i m e n t s . F o s s i l e v i d e n c e i s u s u a l l y l a c k i n g and l i t h o l o g i e s 

a r c t o o s i m i l a r f o r u s e f u l f i e l d i d e n t i f i c a t i o n . The a u t h o r however , found 

s e v e r a l c r i t e r i a t h a t p r o v e d s a t i s f a c t o r y , a t l e a s t w i t h i n t h e G r e a t S a l t 

Lake B a s i n , f o r d i s t i n g u i s h i n g b e t w e e n t h e H a r k e r s f a n g l o m e r a t e and Q u a t e r n a r y 

d e p o s i t s , 

1 , D e f o r m a t i o n of t h e P l i o c e n e beds g i v e s them g e n t l e b u t 
d i s t i n c t d i p s . The P l e i s t o c e n e s t r a t a a r e f o r t h e mos t 
p a r t h o r i z o n t a l , M a r s e l l ( 1 9 4 8 , p . 110) n o t e s t h a t t h e 
Q u a t e r n a r y r o c k s show l i t t l e e v i d e n c e of a n y t e c t o n i c 
movements e x c e p t f o r m i n o r d i s l o c a t i o n s n e a r f a u l t s w i t h 
r e c e n t movement s , 

2 , I n g e n e r a l t h e l a t e r P l e i s t o c e n e m a t e r i a l s a r e b e t t e r 
s o r t e d , more r o u n d e d , and l e s s c o n s o l i d a t e d . I t i s 
t r u e t h a t t h e H a r k e r s f a n g l o m e r a t e c o u l d n o t b e c l a s s i f i e d 
a s a w e l l - i n d u r a t e d d e p o s i t , b u t i t d o e s I n many l o c a l i t i e s 
have s u f f i c i e n t cement t o a l l o w t h e f o r m a t i o n of d i s t i n c t 
l e d g e s a l o n g t n e canyon w a l l s . 
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contGct l.Jith t1'1", C3.l;1P VlilliDIllS lJ.rUt (Plate III, figure .4.) but elsB,J18re 

o'lcrlies it uncomoruably (Plate IV) B.nd dips more gent.ly them either of the 

olcls!~ deposit0l' 

Since th~.;3 1.3 l,ot ttll:) type loca15ty of' t}le Ha.rkers fanglomerate, its 

detailed lithologic description "Iill be reserved for discussion under the 

section entitled CCiurrh ::'oothillso 

Lofgren (191+8, po r;) 'writes that lithe i'<ll1glomerate (Harkers) exposure, 

in t:.:.rr:, is trUl1C2.ted ai.el bl'Ticd beneath the sedirnents of 2J:1cient Lake 

Bonneville and ::lOl'G J:ecent stream grav('31so /I Plate IV!> figure B sho·vm an 

One of the main ~Jroble:r:lS ';""coll.'1terecl is the sep:::ration of lo.-(:,e Pliocene 

Fos~~i.l evidence 

Tho ::uthor hOi-leve1", found 

sever<..1,1 crite:'ia t.h.:'/G ;lroved :::ati:::i'EctO::-y, at least . it hill the Great Jalt 

Lake Basin, for dist.ingr'..is:li;lG bet '"eeI1 the H3.I'ker3 fan1310merate and Quaternary 

deposits. 

l~ Deformation of the Pliocene beds gives them gentle but 
distinct dips. The ?leistocene strata are for the most 
part horizontaL l'larsell (1948, p. 110) notes that the 
Quaternary rocks :3hol1 littl(o evi(L~;J.C8 of any tectonic 
move"lwnts except f'Jr min')r dislocJ.tions near faults with 
Y'Hcent novements o 

2. In general the later Pleistocene lTl2.terials &.1"e better 
sortedj more rounded, and less consolidated. It is 
true that tree Harkers fanglomerate cOl..:ld not be classified 
as a well-ind'lJratecl deposit, but it does in mcmy localities 
hcwe sufficient cement to ,,-lim', the fClrL:3.tion of distinct 
ledges along the c2..nyon ,",.::.118 0 



PLATE IV 

F l u v i a l Camp W i l l i a m s u n i t i n J o r d a n V a l l e y n o r t h o f 
J o r d a n Nar rows . Beds d i p t o t h e s o u t h and a r e o v e r l a i n 
u n c o n f o r m a b l y by Q u a t e r n a r y r i v e r g r a v e l s . 

View of J o r d a n V a l l e y 2 m i l e s n o r t h of t h e J o r d a n N a r r o w s . 
The Red Camp W i l l i a m s u n i t (Tew) o v e r l a i n unconf o r m a b l y by 
t h e H a r k e r s f a n g l o m e r a t e (Th) which i s w e l l - c o n s o l i d a t e d 
i n t h i s a r e a . 

PLATE IV 

A. Fluvial Camp rlilliams unit in Jordan Valley north of 
Jordan Nan-o,",a. Beds dip to t he s outh and are overlain 
unconformably by Quaternar,y r iver Rravel s . 

B. View of Jordan Valley 2 miles nor th of the Jo~dan Narrows. 
The Red Camp Williams unit (Tcw) overlain unconformably by 
the Harkers fanglomerate (Th) which is well-consolidated 
in th~ area. 
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A l though t h e H a r k e r s f a n g l o m e r a t e i s n o t w i t h o u t s o r t 
i n g , i t i s s e e n orHj i n l e n s e s and wedges of l o c a l e x t e n t . 
I n t h e Q u a t e r n a r y d e p o s i t s , however , b e d s of t h e A l p i n e 
and Provo c l a y s 50 f e e t t h i c k can b e t r a c e d f o r s e v e r a l 
m i l e s o They a r e w e l l - s t r a t i f i e d and r e p r e s e n t l a c u s t r i n e 
d e p o s i t s i n c o n t r a s t t o t h e a l l u v i a l f a n o r i g i n of t h e 
f a n g l o m e r a t e . 

3 . The l a t e T e r t i a r y s e d i m e n t s a r e w i t h o u t geomorphic e x 
p r e s s i o n i n c o n t r a s t t o t h e Q u a t e r n a r y d e p o s i t s which a r e 
found and I d e n t i f i e d as s p i t s , b a r s , a l l u v i a l f a n s , d e l t a s , 
and r i v e r t e r r a c e s . Tha t i s t o s a y , a l t h o u g h t h e m a t e r i a l s 
i n t h e S a l t Lake g r o u p were l a i d down a s l a c u s t r i n e b e d s , 
a l l u v i a l f a n s , mud r o c k f l o w s , e t c , t h e y can n o t b e d e 
t e r m i n e d a s such, t o d a y from a n y geomorph ic e x p r e s s i o n t h e y 
now p o s s e s s . T h e i r o r i g i n a l forms h a v e b e e n l o s t b y b u r i a l 
and e r o s i o n d u r i n g t h e Q u a t e r n a r y p e r i o d , 

A. C o n s i d e r i n g t h e o v e r a l l p i c t u r e t h e e x t e n t o f t h e T e r t i a r y 
d e p o s i t s i s g r e a t e r t h a n t h a t o f t h e Q u a t e r n a r y . T h i s 
can b e s e e n p a r t i c u l a r l y on t h e f r i n g e s of t h e b a s i n where 
t h e T e r t i a r y d e p o s i t s l a p up t h e f l a n k s of t h e m o u n t a i n s 
much f a r t h e r . The H a r k e r s f a n g l o m e r a t e i s found up t o 
e l e v a t i o n s of 6000 f e e t o r more b u t t h e P l e i s t o c e n e s e d i 
men t s seem t o l i e m a i n l y below t h e 5200 f o o t l e v e l . 

F u r t h e r d i s c u s s i o n of t h e Q u a t e r n a r y ' d e p o s i t s i s n o t a t t e m p t e d . The 

r e a d e r i s r e f e r r e d t o a p a p e r on t h e " Q u a t e r n a r y System i n U t a h " , b y 

R. S . M a r s e l l ( 1 9 4 8 ) . 

P a l e o n t o l o a 

D e t a i l e d e x a m i n a t i o n o f t h e c h a n n e l s a m p l e s t a k e n i n t h e J o r d a n Narrows 

y i e l d e d few m i c r o f o s s i l s . For t h e mos t p a r t t h e y were p e r s i s t a n t t h r o u g h o u t 

t h e J o r d a n Narrows u n i t b u t v e r y s c a r c e . I t o f t e n r e q u i r e d s e v e r a l h o u r s o f 

s e a r c h i n g i n one 200 gram sample t o f i n d a s i n g l e o s t r a c o d e . The q u e s t i o n , 

of c o u r s e , a r i s e s a s t o t h e v a l u e of such an i n t e n s i v e s e a r c h . F i r s t , t h e 

a u t h o r a t t e m p t e d t o d e t e r m i n e i f t h e r e were any d e f i n i t e f o s s i l z o n e s o r 

f o s s i l i f e r o u s s t r a t a t h a t c o u l d b e u s e d f o r c o r r e l a t i o n , and second i f t h e r e 

were any d i s t i n c t i v e m i c r o f o s s i l s t h a t m i g h t be h e l p f u l i n d a t i n g t h e d e p o s i t 
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Althoush the Harkers f anglomerate is not without Gort
ing, it is seen onl y in lenses and wedges of local o."Ctent. 
In the Quaternar7 depo~its, hOl'1ever, beds of the Al pine 
a..'1d Provo clays 50 feet thick can be traced for several 
miles. They are ",ell-stratified and r zpresent lacustrine 
deposi ts in contrast to t he alluvial f an or igi n of t he 
fanglomerate . 

3. The lat e Tertiary sediments are liithout geomorphic ex
pression i n contr ast t o t he Qua,tcrp..ary depo3i ts \·lhich are 
foW1.~ and id..antified as spits, bars, all uvial fans, deltas , 
and river terraces. That is to say, although the materials 
in t he Salt Lake group "'er e laid down as l acustrine beds, 
all uVial fan3 , mud rock f loHs, etc . , they can not be de
termined as such today fror.t any geomorphic expr ession they 
nO~'1 possess . Their or igi nJ.1. f orm::; hz,,'/e bean lost by burial 
and erosion during t he Qmternary peri od . 

4 . Considering the overall picture t h e extent of the Tertiary 
deposits is greater t han that of the Quaternary. This 
c.:m be seen particularly on t he fringes of t he basin where 
t he 'i'ertinry deposits l ap up t he f l anks o f t he mountains 
much farther. The Harkers f anglomer at e i s found up t o 
elevations of 6CXX) feet or more but t he Pl eistocene sedi
ments seer.!. to lie mainly bel o\1 t he 5200 foot l evel. 

l~urther discussion of t he Quaternary · deposits is not at tempted. The 

reader i s r eferred to a paper on t he IlQuat ernary :)'ystem in utah!!, by 

R. E. H;lI'sell (1948 ). 

Pa l eontology 

Detai..led exa"llination of t he channel samples t aken in the Jor dan NarroHs 

yielded few microfoss i ls . For the most part they ,.,ere persistant thr oughout 

the Jordan Narrows unit but very scarce~ It often required s everal hours of 

s earching in one 200 gr am sample to find a single ostr acode. The question, 

of course, arises as to t he value of such an intensive search. First, the 

author atte:npted to determine i t'" there were any definite f ossil zones or 

fossiliferous strata that could be used f or corre l ation , and second i f t here 

wer e any dist inctive microfossils that might be hel l ful in dating the deposit 



more a c c u r a t e l y . The answer was n e g a t i v e i n b o t h r e s p e c t s . E d m i s t e n , how

e v e r , ( 1 9 5 2 , po 36) s u g g e s t e d t h a t t h e S a l t Lake g r o u p ( J o r d a n Narrows u n i t ) 

m igh t be zoned on t h e b a s i s o f Char a x i s s a l t l a k e n s i s a l t h o u g h h e a d m i t s t h a t 

t h e f o s s i l s l i m i t e d t o o n l y one zone a r e r a r e . He r e p o r t e d t h e f o l l o w i n g 

m i c r o f o s s i l s ( 1 9 5 2 , p p . 7 6 - 7 8 ) . 

O s t r a c o d a Cha rophy ta 

Candona Cand ida A c l i s t o c h a r a l a s t i t r u n c a t a 
Candona c o m p r e s s a Chara c o n i c a 
C y p r i d o p s i s s a l t l a t a a s i s Char a s t r o b i l e c a r p a 
Oypro i s :: 1 . t a Chara i n c o n s p i c u s 
I d i m i i c y t h e r e l o b a t a Chara s u b o v a l i s i 

l a r rx i c f f i he re l i r a Chara t o r n a t a 
D a r w i n u l a s t evens o n i Cliara o b o v a t a 
C y p r i d o p s i s a n t e r o t u m i d a C h a r a x i s s a l t l a k e n s i s 

The a u t h o r found many o f t h e s e same spec imens and h a s l i t t l e t o add e x 

c e p t f o r two s p e c i e s of Candona n o t p r e v i o u s l y r e p o r t e d . These a r e Candona 

k j n ^ s l e f y i and Candona Candida c f . a c u m i n a t a . F u r t h e r i t s h o u l d b e n o t e d t h a t 

E d m i s t e n ? s u p p e r f o s s i l zone ( 1 9 5 3 , P« 3) s h o u l d be e n l a r g e d t o i n c l u d e t h e 

u p p e r 4 0 f e e t of t h e J o r d a n Narrows u n i t * 

I n f o l l o w i n g ' Y e n ( 1 9 4 7 , P° 272) who a s s i g n e d a P l i o c e n e age t o t h e e x 

p o s u r e of t h e S a l t Lake g roup n e a r Logan, U tah , Edmis ten s u g g e s t s t h a t t h e 

J o r d a n Narrows s e c t i o n of t h e S a l t Lake g r o u p i s a p p r o x i m a t e l y t h e same age 

b u t d e e s n o t a n a l y z e t h e f o s s i l e v i d e n c e f o r h i s c o r r e l a t i o n . 

A l t h o u g h a r e s p e c t a b l e number of s p e c i e s from t h e J o r d a n Narrows u n i t 

have b e e n i d e n t i f i e d , t h e r e i s l i t t l e e v i d e n c e on hand f o r even an a p 

p r o x i m a t e a g e d e t e r m i n a t i o n w i t h i n t h e T e r t i a r y . 
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;'\.clistochcl::'C' l!),sti trnll~ 
GI~iar tf. CD:tl~lCA.. ---- -----
ChnrJ, ~'t,robil?cE'pa 
Ch,l:r~ lllCOn8j):·>C~J.S 
C~l.3.r·3. SUbOVE~J_1 S 

GhOTC, i,ornata; 
C~~ 
Cllar.:.}~ds~ Clctltl 2.~~erlSl ;3 

should he noted that 

Edmisten P S L"pper j:'osf;i 1 zone SI10111d he ',~l<~arged to include the 

In follovd.ng' Yen (19L~?, , F'1:i.oc8L3 age to th'1 ex-

but !.10t tmJ.lyze the fossil evide.nce for hiG cQrrel_c~,t ~l~ono 

have been identified, thsr,3 is littl::; 8'lid::mce on h::,r.:d for even B,n ap-
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Hud r o c k f l ows 

I n o r n e a r t h e J o r d a n Narrows t h e r e e x i s t s e v e r a l e x c e l l e n t e x p o s u r e s 

of a n c i e n t mud r o c k f l o w s . One may be s e e n two m i l e s s o u t h of Camp W i l l i a m s 

i n a r o a d c u t a l o n g Highway 6 8 . A s econd i s l o c a t e d i n Beef Hol low a b o u t 

l / 4 of a m i l e w e s t of t h e same h ighway where i t c r o s s e s Beef Hol low, a n d a 

t h i r d a l o n g t h e Utah Copper Cana l 1 1 /2 mi3.es n o r t h of t h e dam i n t h e J o r d a n 

N a r r o w s . These a r e n o t o f t h e same age n o r a r e t h e y e x a c t l y s i m i l a r i n n a t u r e 

and i t seems d e s i r a b l e t o d i s c u s s them b r i e f l y . They a r e l a b e l e d on t h e map 

( P l a t e XVII) and r e f e r r e d t o i n t h e t e x t as A r f - 1 , M r f - 2 , and k r f - 3 . 

M r f - 1 c a n b e s e e n i n a r o a d c u t a l o n g S t a t e Highway 6 8 , two m i l e s s o u t h 

of Camp W i l l i a m s where i t s l i c e s t h r o u g h a low h i l l composed of t h e J o r d a n 

Narrows u n i t , ( P l a t e V , f i g u r e s A and 3 ) . 

Prom s i x t o t e n f e e t of h a r d m a r l s t o n e s l i e a t t h e b a s e of t h e c u t 

and a r e o v e r l a i n b y a mud r o c k f low of v e r y i r r e g u l a r t h i c k n e s s . I t i s com

p o s e d a l m o s t e n t i r e l y o f v o l c a n i c d e t r i t u s r a n g i n g from f i n e s a n d s t o b o u l d e r s 

s e v e r a l f e e t i n d i a m e t e r . The m a t r i x i s l i g h t c o l o r e d , p r e d o m i n a n t l y CaCO^, 

and a p p a r e n t l y d e r i v e d from t h e u n d e r l y i n g m a r l s t o n e s . Assuming t h e l a k e 

b o t t o m a t t h e t i m e of o r i g i n of t h e f low was c o v e r e d b y s o f t l i m y muds , i t i s 

n o t d i f f i c u l t t o e n v i s a g e a. p l o w i n g , c h u r n i n g mass o f v o l c a n i c d e t r i t u s which 

moved o u t o v e r t h e f l o o r and i n c o r p o r a t e d l a r g e q u a n t i t i e s o f t h e s e muds u n t i l 

i t came t o a f i n a l r e s t . S u b s e q u e n t i n d u r a t i o n y i e l d e d a v e r y w e l l - c o n s o l i d a t e d 

b o d y r e s t i n g on e q u a l l y h a r d e n e d m a r l s . Normal d e p o s i t i o n t h e n r e sumed , a s 

e v i d e n c e d b y a two t o f o u r f o o t l a y e r o f e v e n - b e d d e d m a r l s t o n e o v e r l y i n g t h e 

mud r o c k f l o w . T h i s n e c e s s i t a t e s p l a c i n g t h e f l o w w i t h i n t h e J o r d a n Narrows 

u n i t . 
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}~ud rock flm"!s 

In or near the Jorda..D lhrrm.,rs thero exist severo.l excellent. exposures 

of ancient mud roc;, i~O-dS. O:'le may b", seen t.'tJO ;::ile.3 south of Camp HillinffiS 

in a road cut along Highl'i<l.y 68. A second i8 locD.tc'ci. in 3'~of Hollm-! about 

1/4 of a f:1.ile VJest of tho S2.me hic;b:.·;ay ~There it crOS;:50S Beef 1101101'-1, and a 

third along the Utah Cop~)er GDn:11 1 1/2 ;';libs north of the dam in t;w Jordan 

NarrovJs. These ,'.Ire no':' of the s,?mc c:{:;e r:.o:c 2J.'G t>ey 8:tcaetly sir:tilar in ll.3.ture 

and it seems desirable to discuss them briefly. They are labeled on the map 

(Plate XVII) and referred to in t;-iC tc:::t ::.8 :i1'f-l, l'::rf-2, c.nd l'~rf-3. 

H.:rf-l C(3,:1, be seen in a rOD.d C:',.',·t alo"" ... ,C', ,~·t~t!"> ;1':; .... 'M·'.,'r 60-~ •. L ~-,' (.L r...;..: .. :.J..::>J.l~Jc.:I'J ·U, hlO mile s south 

of Camp 1.;i1li2JnS 1'lliere itslicos through 0. 101'! hill eonposcd of the Jordan 

Narro~1S unit, (Plate V, fif:ures A cmd B). 

irom six to ten feet of h[;,l'd Jr£I.rlstol'lcs l:ic 3.t tb~ l:ase of tbe cut 

and 3.re overlain b:r a r.1l.lG. rocle fio~J of v8r~r irrec,ular t>icb,css. It is COill-

posed allnost entirely of volc2.n:ic detritus r:::.ng:1Dr:; fro"./. fine sands to bJulders 

several feet in ditlJ!lGter. The 1'la.tri:c :L~) l:~r;ht colored, procloni,1:mtly CJ.C0
3

, 

and apparently derived fran tbe 'Lffider1;)rin~ mD.rlsto:r:Gs. 

bottom at the timc cf origin of tb3 fio1! 1'IaS covered 'by soft lir.ly muds, it is 

not difficult to envisage a plO1'linC, chcrninc; ;'j.a~3S of volce,nie detritus 'kJ.ch 

moved out over the floor and incorporated large quantitie s of those muds vntil 

it came to 3. final rest. 3ubseejuont in.clur2!i:.ion yielded 8, very .·;ell-consolidated 

body restinc on equally hardened ma.rls. Normnl deposi tiOil then reS1J]f;cd, as 

evidenced by a hlo to four foot lo.;,{er of eve!:1-1)(~dded To,Dxlstonc averlyinn; the 

mud rocl: floH. This necessitates placing the flO .... I vlithin the Jordan ?,rarrovlS 

unit. 

http://mi3.es


PLATE 

View of mud r o c k f low ( M r f - l ) a l o n g Highway 68 s o u t h o f 
Camp W i l l i a m s , White, b l o c k y m a r l s t o n e s o v e r l a i n by t h e 
f l o w , b o t h b e l o n g t o J o r d a n Narrows u n i t . 

D e t a i l e d v i e w of e x p o s u r e shown i n F i g u r e A, Note t h e 
i r r e g u l a r c o n t a c t be tween t h e f low and u n d e r l y i n g m a r l 
s t o n e s . 

• PLATE V 

A. View of mui rock flail (l·!rf- l ) along Highway 68 south of 
Camp \'lilliams . ~'Jhite, blocky r.>.a.rlstones over l ain by t he 
flow, both belong t o Jordan Nar r o\>ls unit . 

B. Detailed view of exposure s hm·m in Figure A. Note the 
iITegular conta ct betl'leen t he n Oli and under lying marl
stones. 



23 

M r f - 2 . S t a t e Highway 68 c r o s s e s Beef Hollow a t t h e n o r t h e r n edge 

o f Camp W i l l i a m s . A second mud r o c k f low may be o b s e r v e d a b o u t 1 /4 o f a 

m i l e w e s t o f t h e h ighway ( P l a t e V I , f i g u r e s A and B ) . 

Again t h e c o m p o s i t i o n of t h e f l ow i s a l m o s t 100 p e r c e n t v o l c a n i c s a n d s , 

g r a v e l s , and b o u l d e r s . The m a t r i x i s c a l c a r e o u s s i l t which s e r v e s a s a weak 

cement f o r t h e c o a r s e r m a t e r i a l s . I n t h i s r e s p e c t i t d i f f e r s m a r k e d l y from 

M r f ~ l , I t s r e l a t i o n t o t h e J o r d a n Harrows u n i t i s a l s o d i f f e r e n t i n t h a t i t 

i s f a u l t e d u p a g a i n s t t h e m a r l s t o n e s and s e p a r a t e d from them b y a r e d d i s h -

brown, s t i c k y , f a u l t - g o u g e c l a y . Hence, I t i s o l d e r t h a n t h e b e d s o f t h e 

J o r d a n Narrows u n i t a g a i n s t which i t h a s b e e n f a u l t e d and may b e an e a r l y 

i n c i d e n t i n t h e v o l c a n i c a c t i v i t y o f t h e a r e a . Q u a t e r n a r y c u t - a n d - f i l l 

a c t i v i t y h a s d e p o s i t e d s t r e a m s a n d s and g r a v e l s u n c o n f o r m a b l y o v e r and a g a i n s t 

t h e s e much o l d e r u n i t s . A s econd f a u l t i s b e l i e v e d t o s e p a r a t e t h e P a l e o z o i c 

r o c k s , wh ich c r o p o u t t o t h e w e s t , ( P l a t e XVII) f rom t h i s f low and t h e J o r d a n 

Narrows u n i t , 

Mrf-3« The Utah Copper D i s t r i b u t i n g Cana l f lows n o r t h w a r d from t h e 

J o r d a n Narrows a l o n g t h e w e s t s i d e of J o r d a n V a l l e y . The c a n a l banks o f f e r 

good e x p o s u r e s o f b o t h Q u a t e r n a r y and T e r t i a r y s e d i m e n t s . One and one h a l f 

m i l e s from t h e dsm i n t h e N a r r o w s , a l o n g t h i s c a n a l , a t h i r d mud r o c k f l ow 

was s t u d i e d ( P l a t e V I I ) . 

From y o u n g e s t t o o l d e s t t h e o b s e r v e d u n i t s a r e a s f o l l o w s ; 

1 . A v e n e e r of Recen t s t r e a m g r a v e l s a n d s o i l a few 
f e e t t h i c k , 

2 . B l o c k y c l a y s 20 t o 25 f e e t t h i c k t h a t a r e p r o b a b l y 
P rovo i n a g e ( L o f g r e n , 1 9 4 7 , p p . 1 7 - 1 8 ) . 

3 . Red s i l t s and c a l c a r e o u s m u d s t o n e s b e l o n g i n g t o 
t h e Camp W i l l i a m s u n i t b u t c o v e r e d t o o much by 
s lump and wash t o d e t e r m i n e t h e t h i c k n e s s . 
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Hrf-2. State Highway 6B crosses Beef Hollo,'.' at the northern edge 

of Camp Hilliams. A second mud rock flO1'l rna;)' be observed about 1/4 of a 

mile west of the high'tJay (Pl.s.te VI,figures A and B). 

Again the composition of the fiO't-'i is almost 100 percent volcanic sands, 

gravels, and boulders. The matrix is calcareovs silt i'll1ich serves as a "jeak 

cement for the coarser ma,te rial s • In this respect it differs markedly from 

Hrf-l. Its relation to the Jordan Narroi'ls unit is also different in that it 

is faulted up against the marls tones B..'1d separated from them by a reddish-

bro,-m, sticky, fault-gouge clay. Hence, it is older tha..'1 the beds ot the 

Jordan Narrmvs Ulut against WlllCh it h2.S been fadted and r:lay be an early 

incident in the volcanic activity of the area. Quaternary cut-and-till 

acth-l ty has deposited strear., sands and gravels unconformably over and against 

these much older units. A second fault is believed to separate the Paleozoic 

rocks, which crop out to the i'leSt, (Plc1.te rvrr) from this flow and the Jordan 

Narrows unit. // 

Hrf-3. The utah Copper Distributing Canal flovlS northi;lard from the 

Jordan NaITOirlS along the west side of Jordan Valley. The canal banks offer 

good eA-posures of both Quaternary and Tertiary sediments. One ard one halt 

miles trom the dam in the Narrows, along this canal, a third mud rock now 

was studied (Plate VII). 

From youngest to oldest the obser~",-ed units are as follows; 

.1. A veneer of Recent stream gravels and soil a few 
feet thick. 

2. Blocky clays 20 to 25 feet thick that are probably 
Provo in age (Lofgren, 1947, pp. 17-18). 

3. Red silts and calcareous mudstones belonging to 
the Camp vl:iJ.liams unit but covered too much by 
slump and I>Jash to detennine the thickness. 



PLATE VI 

A. B. 

Views of t h e mud r o c k 
f l ow i n Beef Hollow 
( M r f - 2 ) . Look ing from 
r i g h t t o l e f t i n F i g u r e 
A. n o t e - w h i t e J o r d a n 
Narrows u n i t , (T jn ) f a u l t , 
mud r o c k f l o w , (Mr f -2 ) 
and Recent s t r e a m g r a v e l s 
( Q a l ) u n c o n f o r m a b l y a g a i n s t 
edge of t h e f l o w . 

A. B. 

-

PLATE VI 

Views of the mud r ock 
now in Beef Hollow 
(Hrf-2) . Looking from 
right to l ett in Figure 
A. not e - \.tlite Jordan 
Narrov/s tmit, (Tjn) f ault , 
mud rock now, (Mrf-2) 
and Recent stream gravels 
(Qal) lmconfor mably against 
edge of the flow. 



PLATE V I I 

A, View of mud r o c k f l ow 1 1 /2 m i l e s n o r t h of t h e J o r d a n 
Narrows (Mrf-3)« Flow composed o f v o l c a n i c d e t r i t u s . 

Bo C o n t i n u a t i o n of t he v i e w i n F i g u r e A, t h i s p i c t u r e a d 
j o i n s t h e above s e q u e n c e on t h e r i g h t . Note f a u l t which 
p l a c e s t h e Camp Wi l l i ams u n i t a g a i n s t t h e mud r o c k f l o w . 

A. View of mud rock 
NarrOl .. (Hrf-)). 

?LATE VII 

now 1 1/2 miles north of t he Jordan 
Flow composed of volcanic detritus . 

B. Continuation of tte view in Figure A, this picture ad
joins t he above sequence on t he r ight . Note fault which 
places the Camp lVllliams unit against the mud rock flow. 
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4o Mud r o c k f low, g r a y c o l o r , p r e d o m i n a n t l y v o l c a n i c 
d e t r i t u s w i t h b o u l d e r s t o 8 f e e t a c r o s s . P o o r l y 
cemented w i t h s m a l l amounts of Cs.C0o. Rough a l i g n m e n t 
of t h e l a v a b l o c k s p r o d u c e s a b e d d i n g t h a t seems 
t o t e r m i n a t e a g a i n s t a more t y p i c a l mud r o c k f l ow 
mass showing no s i g n s of s o r t i n g or s t r a t i f i c a t i o n . 
T h i c k n e s s o f 20 f e e t or b e t t e r . c a n b e m e a s u r e d b u t 
b a s e o f f low i s n o t e x p o s e d . 

The n o r t h end o f t h e e n t i r e s e q u e n c e i s s h a r p l y i n t e r r u p t e d b y a f a u l t 

which d r o p p e d t h e Camp W i l l i a m s u n i t down a g a i n s t t h e mud r o c k f l o w . 

S e v e r a l i n t e r p r e t a t i o n s can b e made c o n c e r n i n g t h e e x a c t age of t h i s 

f l o w . S i n c e i t s ea nr. t o u n d e r l i e t h e Camp W i l l i a m s u n i t i t m i g h t r e p r e s e n t 

t h e b a s a l p a r t of t h i s d e p o s i t . Another i n t e r p r e t a t i o n i s t h a t i t i s an 

e a r l y p a r t o f t h e J o r d a n Narrows u n i t . Th i s v iew a c q u i r e s , some s u p p o r t from 

t h e o b s e r v a t i o n t h a t t h e K r f - 3 f low c l o s e l y r e s e m b l e s t h e Mrf -2 f low I n 

Beef Hol low, which seems t o have o c e u r e d e a r l y i n t h e h i s t o r y o f v o l c a n i s m 

and t h e d e p o s i t i o n of t h e J o r d a n Narrows s e d i m e n t s . 

The c o n t a c t be tween t h e f low and t h e Camp Wi l l i ams u n i t i s n o t c l e a r l y 

d i s c e r n a b l e . I f i t were , t h e age m i g h t be b e t t e r d e t e r m i n e d . 

F a r t h e r n o r t h a l o n g t h e same c a n a l , a d e p o s i t o v e r l y i n g t h e Camp 

W i l l i a m s u n i t e x h i b i t s d e f i n i t e mud r o c k f low s t r u c t u r e , and t h e v o l c a n i c 

r o c k s a r e abundan t b u t t h e r e i s a n o t i c e a b l e i n c r e a s e i n q u a r t s i t e b o u l d e r s . 

I t I s w e l l - c e m e n t e d w i t h CaC0 o and g r a d e s upward i n t o t h e H a r k e r s f a n g l o m e r a t e . 

Thus i t c a n be s a i d t h a t mud r o c k f l ows were formed t h r o u g h o u t t h e 

l a t e T e r t i a r y ( O l i g o c e n e - P l i o c e n e ) . T h e i r s o u r c e was t h e v o l c a n i c t e r r a i n of 

t h e T r a v e r s e Mounta ins and I t seems t o t h e w r i t e r t h a t t h i s t y p e of d e p o s i t 

would b e e x p e c t e d a l o n g t h e f l a n k s o f a m o u n t a i n mass c o v e r e d b y v o l c a n i c 

f l ows and s u b j e c t e d t o e r o s i o n . Twenhofe l ( 1 9 5 0 , p p . 266 -268) p o i n t s o u t 

t h a t " v o l c a n i c ash, i s l i k e l y t o p r o d u c e mud f lows I f - r a t e r accompan ie s t h e 

f a l l s o r l a t e r w e t s the : : : . 1 1 He a l s o makes a n o t h e r p o i n t t h a t f i t s i n w i t h 

4" Nl.ld roc k flo\'I, gr ay color, pr edcJTlinantly volcanic 
detri tus with boulders to 8 feet across" Poorly 
cemented 'l:tith small amounts of Cc.COq ~ P.ough aligI'..ment 
of ttc i.=:vn blocks produces a bedding that seems 
to terminate against a more t ypical mud rock f low 
mass zholJing no signs of s ortine or stratificationo 
'fh5 ckness of 20 feet or better can be measured but 
base of flow is not exposed" 

The north end of the entire sequence is sharply i nterrupted by a f ault 

l'Jhich dropped the Camp Hilliams tmit dm'.n aGainst the mud roc.~ :flO\,lo 

• Several :lnterpret c1.tions can be r.tadc concer ning t he exact age of t his 

fl o',,' . Since it seem to unierlie the Cl2JI\p ~'lilli am:; l.lnj.t it night r epresent 

the basal part of t his depos it o A.."1other interpr et a tion is that it is an 
. 

early pa.r t of t he Jordan Narrot,'s unit" This viet·/ acquires some s uprart from 

the observation tha.t the Hrf-3 flow clos el y r esembles t he 1-1rf- 2 flo .... l in 

Beef Hollo,·; , .. lhich seems to have occured ear ly tn the histor y or volcanism 

and the depo~ition of the J ol"d£.n NarTo/1o scdiments~ 

The contact beh:een the flO1';' and the Camp irill iams unit is not clea.rly 

discernable. If it l~re, the age ~ight be better determined. 

Farther north alone the same canal , a deposit overlying the Camp 

~Villiam.s unit exhibits definite moo rock flOll structure , and the volcanic 

rocks a re abundant but there is a r.oticeable increase in quartzite boulders. 

It is ''leU-cemented ·,dth CaC0
3 

and grades uplrJar d into t he Harkers fanglomerate. 

Thus it can be 3aid thc.t mud rock flot,.'s i1ere formed thro ughout the 

l ate Tertiary (Oligocane".Pliocenc)o Their s ource 'olas the volc8Pic terrain of 

the TrClver se Nounta ins and it seems to the "Jl"iter that this type of deposit 

uould be expect ed e long the flanl(s of a mOll.lltain mass covered by volcanic 

flows and subjected to erosion. Tl'lenhofel (1950, pp. 266 - 268) points out 

that IIvolc!lnic ash ie; likel y to produce mud flows if Hat er" accomyanies t he 

falls or l ater wet s the:~ .• II He als o tk'lkes another point t hat fits in "dth 
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t h e w r i t e r s c o n c e p t of t h e c l i m a t e a t t h a t t i m e , "Not a g r e a t d e a l of 

w a t e r seems n e c e s s a r y t o c a u s e mud t o f l o w , and mudflows a r e m o r s p r e v a l e n t 

i n s e m i a r i d r e g i o n s , o r r e g i o n s t h a t f o r a n y r e a s o n a r e w i t h o u t c o v e r o f 

p l a n t p r o t e c t i o n , t h a n e l s e w h e r e , " 

A d e t a i l e d s t u d y of t h e i g n e o u s r o c k 3 was n o t made i n view of t h e f a c t 

t h a t G i l l u l y (1932) and M a r s e l l (1932.) have t h o r o u g h d e s c r i p t i o n s o f t h e 

v a r i o u s t y p o s p r e s e n t b o t h i n t h e O q u i r r h and T r a v e r s e M o u n t a i n s . 

The commonest r o c k t y p e s a r e r e d d i s h t o p u r p l e a n d e p i t e a an4 a n d e s i t e 

b r e c c i a s , a u g i t e and b i o t i t e - h o r n b l e n d e l a t i t e s and l a t i t s f i o w s , and l e s s e r 

amounts of r h y o l i t e and b a s a l t , G i l l u l y (1932 , P» 57) g i v e s t h e f o l l o w i n g 

d e s c r i p t i o n . 

The commonest r o c k v a r i e t y , , . i s a m e d i u m - g r a i n e d 
p o r p h y r y i n . wh ich c r y s t a l s o f p l a g i o c l a o e , b i o t i t e , 
and p y r o x e n e , r a r e l y e x c e e d i n g 1 mm i n l e n g t h a r e t h e 
o n l y m e g a s c o p i c a l l y r e c o g n i z a b l e p h e n o c r y s t s , , » 
I n t h i n s e c t i o n p h e n o c r y s t s o f a n d e s i n e (Ab^QAn^q), 
a u g i t e , and b i o t i t e a r e s e e n t o o c c u r i n a g r a n i t i c 
gronndmass o f o r t h o c l a s e , q u a r t e , and p l a g i o c l a s e . 

H o s t abundan t l a v a i n F a i r f i e l d Q u a d r a n g l e I s b i o t i t e -
h o r n b l e n d e l a . t l . t e . I n t h i n s e c t i o n p l a g i o c l a s e i s ' s e e n 

o r a l i s h o r n b l e n d e o f b a s a l t i c v a r i e t y . Most commonly 
t h e groixidmass i s h y a l o p i l i t i c , 

M a r s e l l ( 1 9 3 2 , p . 63) r e p o r t s s i m i l a r l y from t h e T r a v e r s e M o u n t a i n s , 

I n t h i n s e c t i o n t h e a n d e s i t e i s c o a r s e l y p o r p h y r i t i c * 
The c h i e f m i n e r a l i s o l i g o c l a s e w i t h a c o m p o s i t i o n o f 
Ab^Anj^g* The f e l d s p a r shows p r o m i n e n t z o n a l growth* 
B i o t i t e i s t h e c h i e f femic m i n e r a l accompan ied b y 
s m a l l e r amounts of h o r n b l e n d e and a u g i t e . A l l o f t h e 
m i n e r a l s have b e a n c o n s i d e r a b l y a l t e r e d t h e f e r r o -
m a g n e s i a n i n p a r t i c u l a r . The groundmass i s l a r g e l y com
p o s e d of g r a y g l a s s f i l l e d w i t h abundan t l a t h s o f f e l t y 
m i c r o l i t e s of f e l d s p a r . 

I g n e o u s Rocks 

t,}';e '1.'1'it8r::: o),-.cept of the climate at that time. tiNot a grea.t deal. of 

Igneo1.1.s Hod<::s 

A det tjilcd study of the ig1180m roc V.6 was not raB.ck in v:\..ew of the fa.ct 

Th':\ COElJJlonest rock t,ypes arc reddlsh to purple ande~ites n.nel andesite 

;~x':-~c;cta;;.~ (l.u{.,.~,te ,lnd biot.i.to·~horrblend.t'l lat.ites and 1.a.tite i'4.()WI'3, and lesser 

a;)01mts of :rhyollt8 and. ba.salL Gilluly O.Q32, po 157) givea the following 

d8SCr2.ptJ_on~ 

'Ito eor.~'i,me5t rode y",riot;)" 0 0 0 is d. ,medium~·grained 
por'phyry in, 1"lhieh cr';p3t .. 'lla of p4.J.giocla'-;2: 1 biotite~ 
and p:yro:~ene, r,1Y8ly excee'i:1 n",: 1 mm in length nri1 the 
on ly me gEl scopic:2l1y r"3 rOGnt zable pheno;::rysts. , , 
In thin SGct:i.on phe:loc'ryst.s of fl"ldesine (Ab60An40)., 
,;l11gi'te, ;:Jnd biotite arc Reen to oCCUr' in a pram.tic 
gr;)und:.-,l3,ss of orthoela!3A" qllart~, ar.d :plagiocl~se. 

llost abuu:211t lava -Ln I'airfielq, Quadrangle is biotite
horr.ble.ode L,.t'ji:,(,3o In thin seetio':'! ~laSiocl:~:se i8 seen 
to be failjt:.ly zoned. (Ab701In30)' 1'lie principle r.1af,~o min
eral 'LS JJor'n':Jlende of bar.::altic variet;"t. Host corpmon.l-;y 
the groL~:id;nass is hY2.lopilitic" 

Harsell (1')32$ p, 63) repC)rt,s siroiIe·rly from the Tmvarse Hountains. 

In thin G(o:d.ion the 'i;.ld(;,-:;it~1 is coarsely porphyr:l.tlc, 
The rhief mineral i~; olieocl,ase with a composition of 
Ab7~:An2gc Trld feldspar 8!'lOWS prominent zonal growth. 
Biotit.e ~.:::; the dn:~f rani-:: r:linera1 accompanied by 
nm3.11or t\.'Tl0u:;r,Ci of hor:t'c.llerd~3 and augite. All of tbe 
minGI'.3.1:; ~l;'J.Ve bE<'n ·~,onsid~rab1y .'lltered the ferrO'" 
ma.gnco:La.n in pa .. rtic:ular., The gr.o1Jndm,B.32 is lP.Q:'galy COl1l
p08'Jd of f')."ay glass filled NU.h abunda~'1t laths ot .fc~ty 
r.1ierol:L tes of feldspar" 

http://la.tl.te


The s o u r c e o f t h e s e e x t r u s i v e r o c k s i s b e l i e v e d t o b e t h e e r u p t i v e 

c e n t e r s d e s i g n a t e d as S t ep Mounta in and South Mounta in i n t h e w e s t e r n p o r t i o n 

of t h e T r a v e r s e M o u n t a i n s , n e a r t h e i r j u n c t i o n w i t h t h e O q u i r r h M o u n t a i n s . 

See P l a t e XVTI. 

T h e i r e x a c t age i s unknown b u t G i l l u l y ( 1 9 3 2 P p p . 4 0 , 6 5 - 6 6 , 8 4 - 8 5 ) 

b y compar ing them w i t h s i m i l a r d e p o s i t s i n a d j a c e n t a r e a s , b e l i e v e s t h a t 

t h e y s h o u l d b e d a t e d a s l a t e Eocene and O l i g o c e n e . The v o l c a n i c a c t i v i t y 

must have b e e n p r o l o n g e d , f o r i t seems c e r t a i n t h a t t h e e n t i r e T r a v e r s e 

Moun ta in s and p o r t i o n s of t h e Wasatch and O q u i r r h M o u n t a i n s were b u r i e d 

b y t h e e x t r u s i v e s . The o u t s i d e age l i m i t s of t h e v o l c a n i c s a r e l a t e s t 

Eocene and l a t e Miocene j u d g i n g from t h e p resumed age of t h e J o r d a n Narrows 

u n i t w i t h wh ich t h e v o l c a n i c s a r e a p p r o x i m a t e l y e q u i v a l e n t . The v o l c a n i c 

a c t i v i t y c o u l d h a v e spanned t h i s e n t i r e i n t e r v a l . 

The w r i t e r a t t e m p t e d t o c o r r e l a t e t h e v o l c a n i c g l a s s f rom v a r i o u s a r e a s 

i n t h e b a s i n by moans of i n d i c e s of r e f r a c t i o n . Samples from t h e J o r d a n 

Nar rows , T r a v e r s e M o u n t a i n s , O q u i r r h M o u n t a i n s and Bacchus P i t a l l had 

i n d i c e s of 1»505» A c c o r d i n g t o Grout ( 1 9 3 2 , p . 114 ) t h i s would i n d i c a t e a 

v e r y a c i d c o m p o s i t i o n , w i t h 70 -72 p e r c e n t s i l i c a . Thus i t a p p e a r s t h a t t h e 

e x p l o s i v e e r u p t i v e s were more a c i d i c t h a n t h e l a v a e r u p t i v e s . The s i m i l a r i t y 

o f t h e i n d i c e s a l s o migh t b e u s e d a s e v i d e n c e t o s u p p o r t t h e t h e o r y o f a 

common s o u r c e f o r t h e g l a s s t h o u g h n o t c o n t e m p o r a n e i t y . 

The i g n e o u s r o c k s s t i l l b u r y a g r e a t p o r t i o n of t h e T r a v e r s e M o u n t a i n s 

( P l a t e XVII) and c o n s t i t u t e much of t h e f o o t h i l l b e l t a l o n g t h e e a s t f l a n k 

of t h e O q u i r r h M o u n t a i n s . 

T:'1C source; of t:1C~se extrusive rocks is believed to be t he eruptive 

centers designat.ed. a::; Step Eountain and South l!olUltain in the wes tern portion 

of too Traverse Hou:tto.i";1S, nea r their JUDction ' .. lith the Oquirrh I·:ountains" 

See Plate XVII. 

Their exact age is unlmoWl but Gilluly (193251 pp. l~O, 65-66 , 84--85 ) 

by comJXlrin;,,\ them llith si.r:dlar deposits in a djacent areas , believes that 

they should be dated as l ate Eocene and Ol i gocene. T,e volcanic acti vit y 

must have been prol onged, for i t seems certain t hat t he entire Traverse 

Hountains and ::>erti ons of the Uasat c:l and Oquirrh I'fountains wer e buried 

by the extrusives. '1'he outside age limits of t he vol canics are l at est 

Eocene and late Hiocene judging from t he p r esumed age of t he Jordan Narrows 

unit ,"ith ,.;ohieh the vo l canics are approximat el y equival ent. The volcanic 

activ:ity coulrl have spOlU1ed tl'>J.s entire interval . 

The writer at.tenpted to correIa te t he volcanic gl ass from var i ous areas 

:in the basin by means of indices of r ef raction. Sa2:J.pl.e s r"rom t he Jordan 

iiarrO"dS, 'I'raverse li,?Uo."1tain s, Oquirrh Lountains and Pecchus Pit al l had 

indices of 1~505. According to Grout (1932, p. 114) thi s ~rould indicate a 

very acid ('.etnposition, with 70- '/2 perce1t silica. Thus it a ppears that t he 

explosive erupt ives : tere mor e acidic than the l a.va ert..'Ptives. The similarity 

of t.1-je indices also might be used as evidence t o support t he t heory o f a 

cor.tnon source for t he gl ass t hough not conte::1poranei ty. 

T:-te igneous rocks s t i ll bury a great por tion of the Traver s e l·Io l..Q1tains 

( Plate 1.'VII) am constitute muc h of t he f oothill bel t along the e ast flank 

of the Oquirrh HOWltainsG 



S t r u c t u r e 

i a u l t s 

S e v e r a l f a u l t s -d i sp l ace and t i l t t h e b e d s o f t h e S a l t Lake g r o u p c o n 

s p i c u o u s l y . , 

The re I s e x c e l l e n t t o p o g r a p h i c e v i d e n c e f o r a m a j o r n o r t h e a s t - s o u t h w e s t 

f a u l t a l o n g t h e n o r t h s i d e of t h e E a s t T r a v e r s e M o u n t a i n s . Th i s same f a u l t 

a p p e a r s t o c o n t i n u e a c r o s s t h e J o r d a n V a l l e y b u t s p l i t s i n t o a t l e a s t t h r e e 

l a r g e b r a n c h e s and many m i n o r f a u l t s a s i t i n t e r s e c t s t h e J o r d a n Nar rows . 

See J o r d a n Narrows e n l a r g e m e n t on P l a t e XVII . A second major f a u l t s t r i k i n g 

a l m o s t due n o r t h - s o u t h l i e s t o t h e wes t of t h e J o r d a n Narrows a l o n g t h e edge 

o f t h e w a t e r g a p . The p roof f o r t h e e x i s t e n c e of t h i s f a u l t i s m a n i f e s t 

i n t h e a p p a r e n t s h a r p c o n t a c t be tween t h e P a l e o z o i c r o c k s and t h e J o r d a n 

Narrows u n i t and i n t h e u p t u r n e d n a t u r e o f t h e m a r l s t o n e s i n Beef Hollow 

n e a r t h e c o n t a c t . A l luv ium and s l o p e wash , however , p r e v e n t a n y d i r e c t 

o b s e r v a t i o n o f t h e a c t u a l c o n t a c t a 

W i t h i n t h e J o r d a n Harrows t h e m a j o r f a u l t and b r a n c h f a u l t s d i s p l a c e 

a l l t h e b e d s o f t h e S a l t Lake g roup w i t h t h e e x c e p t i o n o f t h e T r a v e r t i n e u n i t . 

The n o r t h e r n mos t b r a n c h f a u l t i s marked b y t h e Camp l€LlHams u n i t down-

f a u l t e d on t h e n o r t h a g a i n s t t h e J o r d a n Harrows u n i t on t h e s o u t h . The d i s 

p l a c e m e n t I s a p p r o x i m a t e l y v e r t i c a l and o f s m a l l m a g n i t u d e . Along t h e m a j o r 

n o r t h - s o u t h f a u l t t o t h e west of t h e n a r r o w s t h e J o r d a n Harrows u n i t i s 

f a u l t e d down a g a i n s t t h e P a l e o z o i c r o c k s . 

The f a u l t i n g i n t h e J o r d a n Narrows h a s p r o d u c e d a f a u l t m o s a i c p a t t e r n , 

and i t seems p o s s i b l e t h a t t h e small, b l o c k s were r o t a t e d i n t h e p r o c e s s 

of t h i s f a u l t i n g . 
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Structure 

Faults 

Several faults displ ace and tilt the beds of the Salt Lake group con

spicuouslyo 

There is excell~~t topographic evidence for a major northeast-sout hwest 

fault along t he north side of the East Traverse Hountains. This sa.m f ault 

appears t o ccntinue across the Jordan Valley but splits into at least three 

large branches am many minor faults as it intersects the Jordan Narrows. 

See Jordan Nnrrol"/s enlArgw.ent on Plate XVIL A second major f ault s triking 

almost due nor th-south lies to t h e 'rest of the Jordan Narrows alO!1g t he edge 

of the "tate r gap. TI-e proof for t he existance of this f ault is manifest 

:in t he apparent sharp contact between the Pal eozoic rocks and t he Jor dan 

Na.rrO'.-ls unit and in t he upturned nature of the marlstones in Beef Hol l o,., 

near the contact. Alluvium 8l1d slope wash, hO'l.-ever, prevent any direct 

obser vation of t he actual contact. 

lili.thin the Jordan Narrows the major f ault and br anch f aults displ ace 

all the beds of the Salt Lake group with t he exception of t he Travertine unit . 

The northern most branch fault is mar ked by t he Camp \"liUiams unit down

faulted on the north against the Jordan Narrows unit on t re south. The di s

placement is approximately verti cal ani of snall magnitude. Along t he major 

north-south fault to the west of the Narr0'>1s the Jordan Narrows unit is 

faulted da;ffi against the Paleozoic rocks. 

The faulting in tho Jordan Narrol'ls has produced a fault mosaic pattern, 

am it seems possible t hat the small blo cks were rot ated in the process 

of this faultingo 
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The e x a c t age of t h e f a u l t i n g i s somewhat d i f f i c u l t t o d e t e r m i n e « 

O b v i o u s l y i t o c c u r r e d a f t e r d e p o s i t i o n of t h e H a r k e r s f a n g l o m e r a t e and 

l i k e w i s e mus t h a v e o r i g i n a t e d much e a r l i e r s i n c e t h e t i l t e d s t r a t a o f t h e 

Gamp W i l l i a m s and J o r d a n Harrows u n i t s h a v e an a n g u l a r d i s c o r d a n c e w i t h 

one a n o t h e r a s w e l l a s w i t h t h e H a r k e r s f a n g l o m e r a t e , , The P l e i s t o c e n e beds 

however , a r e u n d i s t u r b e d b y t h e f a u l t i n g . Thus t h e b e s t e s t i m a t e o f t h e 

age would be p o s t - m i d d l e O l igocene t o p r e - P l e i s t o c e n e . 

M a r s e l l ( 1 9 3 2 , p p . 8 5 - 8 9 ) had t h i s t o s a y about t h e s t r u c t u r e o f t h e 

T r a v e r s e Moun ta in s and I t s r e l a t i o n t o t h e f a u l t i n g r e c o r d e d i n t h e S a l t 

Lake g r o u p . 

The p r e s e n t r e l i e f o f t h e m o u n t a i n mass and i t s e x 
t e r n a l form a r e a d i r e c t e x p r e s s i o n o f t h e e a r l i e r 
(La ramide ) f o l d i n g and n o t o f t h e younger f a u l t i n g . 
These f a u l t s , which t o d a y have n o t o p o g r a p h i c e x 
p r e s s i o n . . . c r o s s t h e r a n g e from s o u t h e a s t t o n o r t h 
w e s t p a r a l l e l i n g I n g e n e r a l t h e a x i s of t h e f o l d s i n 
t h e O q u i r r h M o u n t a i n s . T h e i r e x i s t e n c e I s r e v e a l e d 
by d i s l o c a t e d s t r a t a o r a r e s i s t a n t f a u l t - b r e c c i a . 

FoOds 

I n t h e mapping done by t h e w r i t e r , o n l y one p o s s i b l e f o l d was d i s 

c o v e r e d . T h i s I s l o c a t e d t o t h e n o r t h of t h e J o r d a n Marrows a n d I s b a s e d 

on t h e change i n d i p o f t h e Gamp Wi l l i ams u n i t from a p p r o x i m a t e l y 1 0 ° 

s o u t h t o 1 5 ° n o r t h . I n a d i s t a n c e o f 1 /2 a m i l e . 

R e g i o n a l 'dips e v i d e n t l y n o t a s s o c i a t e d w i t h f a u l t i n g and of a more 

e x t e n s i v e o c c u r r e n c e seem t o demand a t l e a s t g e n t l e f o l d i n g . 
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'rhe exa.ct. age or t,;1C fa::..uting is somevihat difficult to cieternri.neo 

Obviously it occ1.11,:ced after cleposition of the Harkers fanglomerate and 

likewise T.1l1.st have originatS(l much earlier si."'lce the t:Llted strata of the 

OIle another as ,-le11 a.s ""lith the Harker3 fanglomera;:.eo 'l'he Pleistocene beds, 

Thus tIle Ottlt esti.'llate of the 

age would be post-middle Oligoce;:1o to pre~Pleistocene. 

rtarsell (193;"2, pp. St'-89) rJ.::.d this to sayah;l).t the structure of the 

l'rayers'e Nountains and its relation to the faulting recorded in the Salt 

The present relief of the nountain m3.SS and its ex
ternal fon:! are a direct e}::pression of thee2.rlier 
(Laramide) foldin;,::; and not of the :.rounger faulting. 
Those faults" lihieh today have no topographic ex-
pression 0 • 0 cross the range fran southeast to north-
"Jest pe.ralleling in general the axis of the folds in 
the Oquirrh HOlmt::dns. Their existence is revealed 
by dislocated strata or a resistant .fal1lt-breccia~ 

In the jItapping done b;y the 1Ilriter, only one possibl e fold vIas dis-

covel'edo This is located to the north of the Jordan lJarrovJs and is based 

dip of the Ct',mp 'Iiillinms unit from approximately 100 

south to 15° north in a di:3tance of 1/2 a mile. 

Regional dip5 ei.ridont1y not associated vdth faulting c.E~d of a more 

e);:1;ensive occurrence seen~ to de-aand at least gentle folding. 



GEOLOGY OF THE OQUIRRH FOOTHILLS 

Geography 

A b e l t o f f o o t h i l l s 3 m i l e s wide e x t e n d s a l o n g t h e e a s t f l a n k o f 

t h e O q u i r r h Moun ta in s f o r abou t 12 m i l e s « The b e l t ends a b r u p t l y n o r t h 

of Goons Canyon where a l l u v i u m r e s t s d i r e c t l y on t h e P a l e o z o i c r o c k s * 

The b e l t c a n b e t r a c e d s o u t h w a r d t o t h e j u n c t i o n o f t h e O q u i r r h and T r a 

v e r s e Mounta inso At an e l e v a t i o n of a p p r o x i m a t e l y 6100 f e e t t h e r e i s a 

s h a r p b r e a k i n t h e s l o p e where t h e g e n t l e s u r f a c e s of t h e f o o t h i l l s a b u t 

a g a i n s t t h e more s t e e p l y i n c l i n e d r i d g e s o f t h e m o u n t a i n mass* The e a s t e r n 

edge i s r a t h e r w e l l d e f i n e d by t h e Lake B o n n e v i l l e s h o r e l i n e a t an e l e 

v a t i o n of 5180 f e e t o 

from t h e a i r t h e f o o t h i l l s a p p e a r a s an I n c i s e d ped iment« ( S e e 

P l a t e V I I I , f i g u r e s A-D)» Dry fa rm f i e l d s o v e r most of t h e a r e a a c c e n t u a t e 

t h e f l a t - t o p p e d r i d g e s which a r e bounded by s h a r p V-shaped v a l l e y s 

( P l a t e X)o These l a t t e r , f o r t h e mos t p a r t , c o n t a i n o n l y i n t e r m i t t e n t 

s t r e a m s « 

An abandoned r a i l r o a d bed p l u s m i n i n g and farm r o a d s a f f o r d r a t h e r 

e a s y a c c e s s „ The many r a i l r o a d c u t s a r e i n v a l u a b l e I n e s t a b l i s h i n g s t r a t i 

g r a p h i c r e l a t i o n s h i p s 0 

Mapping 

The l i m i t e d o u t c r o p s made mapping d i f f i c u l t , , S l o p e w a s h , pediment-

g r a v e l s , v e g e t a t i o n , and r e c e n t a l l u v i a l d e p o s i t s e f f e c t i v e l y mask t h e 

b e d r o c k i n t h e f o o t h i l l b e l t . As a r e s u l t , many of t h e c o n t a c t s a r e 

u n c e r t a i n s i n c e t h e y were drawn w i t h o u t r e g a r d t o t h e s u r f a c e c o v e r 
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GEOLOGY OF THE O(~UlhRH FOOTHILLS 

Geography 

1\ belt of fcothills 3 miles 'ilide extends alon~ the east flank of 

the Oquirrh I'lountD.ins for about 12 miles 0 The belt ends abruptly north 

of Goons Canyon vihere alluvh:,~ rest3 directly on the ?c.leozoic rocks., 

The belt can be trdcad south-;,.raro to the junction of the Oquirrh and Tra~ 

verse Nountcdns 0 _c,t an elevation of approY..imately 6100 feet. there is a 

sharp break .in the slcpe 1,.here the gentle surfaces of the foothills abut 

against the mo::e sT,eeply .inclined ridge:.: of the mountain mB.SS., The eastel~n 

edge is rather '-fell defirled by the 1':"ke Bonneville shoreline at an e16=' 

va,tio11 of 5180 feeto 

From the air the foothills appear as an incised pediJ"nent o (See 

Plste VIlI" figures !,~D) 0 Dry farn fields over most of the area accentuate 

the flat~'1:opped ndges '",hieh are bounded by sharp V~shaped valleys 

(Pl;:;.te X) 0 These 12tter, for the most part 1 contain only intermittent 

strec.JIlS 0 

An abandoned railroad bud plus :nininc; and farm roads afford rather 

easy access 0 The many rcdlroad cuts are invaluable in establishing strati~ 

graphic relationships., 

:f.fapping 

The limited outcrops made mapping difficulto Slope waSh, pediment 

gravels} vegetation~ and recent alluvial deposits effect:'i.vely mask the 

bedrock in the foothill belto As a result.\) many of the contacts are 

uncertain since they were drawTI without regard to the surface cover 
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w h e r e i t seemed t h i n . No a t t e m p t was made t o d e l i n e a t e o r d i s t i n g u i s h 

t h e t y p e s of v o l c a n i c r o c k s 0 

D e s c r i p t i o n of t h e Ped imen t 

The d i s s e c t e d p e d i m e n t which forms t h e O q u i r r h F o o t h i l l s h a s a 

g e n t l y s l o p i n g s u r f a c e t h a t i s i n c l i n e d a b o u t 3 ° t o t h e e a s t . T h i s c a n 

b e s t be s e e n on t h e r i d g e s which f l a n k H a r k e r s Canyon . Here i t i s 

p o s s i b l e t o t r a c e c o n t i n u o u s l y t h e o l d e s t s u r f a c e on an e a s t - w e s t l i n e 

from an e l e v a t i o n of 6100 f e e t down t o t h e B o n n e v i l l e s h o r e l i n e a t 5180 

f e e t o 

The p e d i m e n t g r a v e l r a n g e s i n t h i c k n e s s from a t h i n s c a t t e r i n g of a 

few c o b b l e s t o a c o v e r s e v e r a l f e e t t h i c k . I t i s composed of sub rounded 

q u a r t z i t e and l i m e s t o n e f r a g m e n t s w i t h s m a l l e r amounts of v o l c a n i c d e t r i t u s . 

A s i n g u l a r f e a t u r e i n t h e f o o t h i l l s a r e t h e l a r g e r r e s i d u a l b o u l d e r s 4 

t o 6 f e e t a c r o s s , t h a t were p r o b a b l y l e f t b e h i n d d u r i n g t h e p e d i m e n t a t i o n 

o r by l a t e r e r o s i o n . Many a r e b l a c k e n e d w i t h d e s e r t v a r n i s h and s o b a d l y 

w e a t h e r e d t h a t t h e y d i s i n t e g r a t e when s t r u c k w i t h a hammer. 

The r o c k s u n d e r l y i n g t h e ped imen t v e n e e r b e l o n g t o t h e S a l t Lake 

g r o u p e x c e p t whe re headward e r o s i o n e x t e n d e d t h e s u r f a c e a few hundred 

y a r d s i n t o t h e P a l e o z o i c d e p o s i t s . The T r a v e r s e v o l c a n i c s and H a r k e r s 

f a n g l o m e r a t e u n d e r l y t h e b u l k of t h e p e d i m e n t . I t seems p r o b a b l e t h a t 

t h e p e d i m e n t was s c u l p t u r e d on a s e r i e s of c o a l e s c i n g a l l u v i a l f a n s 

( H a r k e r s f a n g l o m e r a t e ) b u t , no t r a c e of t h e forms of t h e o l d f a n s c a n 

be s e e n t o d a y . I f t h e H a r k e r s f a n g l o m e r a t e i s d a t e d as l a t e P l i o c e n e ( ? ) 

t h e p e d i m e n t a t i o n would f a l l i n t h e l a t e s t P l i o c e n e o r e a r l y P l e i s t o c e n e . 
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vrhere it seemed th-ino 1·]0 attempt "\>1as made to delinei..:.te or distinguish 

thetY::16S of' volcanic rocks 0 

Description of the ?edirnent 

The dissected pediJnent Y1hich forms the DquLTh Foothills has a 

gently sloping .surface thE.t is incJ5ned about 3° to tll,') easto This can 

br;:st be seen on the ridges HILi.ch flank Harkers Canyon o Here it is 

possihle to trc;..ce continuously the oldest surface on an east-lrfest line 

from an eleva.tion of 61C)() feet dmm to the Bonneville shoreline at 5180 

feeto 

The pediment gravel ranges in thickness from a thin scattering of a 

fev! cobbles to 2, cover several feet thicko It is composed of subrounded 

qW:trtzit.e and lii'llestone fragments with smaller alnounts of volcanic detrituso 

!l singular feature in the foothills are the larger residual boulders 4 

to 6 feet across, that vJere probably left behind during the pedimentation 

or by later erosiono i-iany are blackened with desert varnish and so badly 

v'[8athered that they disintegrate ,;1j!3n struck "With a hammero 

The rocks underlying the pediment veneer belong to the Salt Lake 

group exc.ept where headward erosion extended the surface a few hundred 

yards into the Paleozoic deposits 0 The Traverse volcanics and Harkers 

fa,nglomerate underly the bulk of the pedimento It seems probable that 

the pediment was sculptured on a series of coalescing alluvial fans 

(Harkers fanelomerc:.te) but9 no trace of the foms of the old fans can 

be seen today~ If the Iiarkers fa.nglomerde is dsted as late Pliocene (?) 

t.he pedimenLttion vlOuld fall in the latest Pliocene or e;:~rly Pleistocene .. 



PLATE V I I I 

A. Looking s o u t h w e s t a t n o r t h B.' Looking n o r t h w e s t a t p e d i -
edge of p e d i m e n t . Goons m e n t . Note f l a t t o p p e d r i d g e s 
Canyon a t ex t reme r i g h t and d i f f e r e n t s u r f a c e l e v e l s , 
and H a r k e r s Canyon j u s t 
l e f t of c e n t e r . 

C. About same v iew a s F i g u r e D. View a l o n g e a s t e r n edge of 
B b u t a l i t t l e f u r t h e r ped imen t showing l o w r o u n d e d 
s o u t h and l o o k i n g a l m o s t h i l l s which a r e r e m n a n t s of t h e 
due w e s t . H i g h e s t s u r - ped imen t a n d were i s l a n d s i n 
f a c e can b e s e e n t o w a r d Lake B o n n e v i l l e , 
u p p e r r i g h t c o r n e r o f 
p i c t u r e . Two l o n g r i d g e s 
t h e r e f l a n k H a r k e r s Canyon 

Views Along E a s t F l a n k of O q u i r r h M o u n t a i n s 

A. Loold.ng southwes t at north 
edge of pedirrent. Coons 
Canyon at e..xtreme right 
and Harker s Canyon just 
l eft of center. 

c. About same view as Figure 
B but a littl e further 
sout h and looking almost 
due west . Highest sur
face can be s een toward 
uppe r right corner of 
picture. T\-.'O l ong r idges 
ther e flank Har ke r s Canyon 

PLATE VIII 

B: Looking northwest at pedi 
ment. Not e flat t opped r idges 
and different surface l evel s. 

D. View along eastern edge of 
pediment sho~dng l ow r ounded 
hills which are r emnants of t he 
pediment and were islands in 
Lake Bonneville. 

Views Along East Fla.nk of Oquirrh Mountains 

• 

I 
" 
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D i s s e c t i o n o f t h i s l a t e P l i o c e n e ped imen t was a P l e i s t o c e n e e v e n t 

and e v i d e n t l y n o t a c o n t i n u o u s p r o c e s s 0 At l e a s t one and p e r h a p s two 

l o w e r and y o u n g e r p e d i m e n t s u r f a c e s can b e s e e n on a e r i a l p h o t o g r a p h s 

( P l a t e V I I I 9 f i g u r e s B and- C) and on p r o f i l e s from t h e t o p o g r a p h i c s h e e t s 

( P l a t e JX9 f i g u r e s A and B ) c The p r o f i l e s i l l u s t r a t e p a r t i c u l a r l y w e l l 

t h e v a r i o u s s u r f a c e s 0 They a r e numbered , from h i g h e s t and o l d e s t t o 

l o w e s t and y o u n g e s t , 1 9 29 and 3 , and b r i e f l y d i s c u s s e d b e l o w e 

# l o Pediment number 1 i s v e r y d i s t i n c t ( P l a t e V I I I , 
f i g u r e 3 ) b u t i s r e p r e s e n t e d by o n l y two o r t h r e e 
p r o m i n e n t r i d g e s 0 The b e s t examples a r e t h o s e 
f l a n k i n g H a r k e r s Canyon 0 On a n o r t h - s o u t h l i n e 
p a r a l l e l i n g t h e O q u i r r h Mounta ins and a p p r o x i m a t e l y 
1 /2 m i l e e a s t , t h e s u r f a c e o f t h e p e d i m e n t h a s 
an a v e r a g e e l e v a t i o n o f 5900 fee t© 

j>-2<> Ped iment number 2 i s f a r more e x t e n s i v e and a v e r a g e s 
5700 f e e t a l o n g t h e n o r t h - s o u t h l i n e d e s c r i b e d 
a b o v e 0 I t s s u r f a c e i s t h e one so h e a v i l y c u l t i v a t e d 
f o r d r y f a r m i n g • 

#3o The t h i r d p e d i m e n t i s more d i f f i c u l t t o d e f i n e . 
The w r i t e r f e e l s t h a t i n p a r t i t i s r e p r e s e n t e d 
by b r o a d s t r e a m t e r r a c e s i n Ba rneys Canyon and 
Ba rneys M&sh and would t e n t a t i v e l y p l a c e i t a t 
a b o u t 5400 f e e t * The a d j u s t m e n t of t h e s t r e a m s 
t o a b a s e l e v e l c o n t r o l l e d by Lake B o n n e v i l l e 
seems a p o s s i b l e e x p l a n a t i o n f o r t h e d e v e l o p m e n t 
of t h i s t h i r d ped imen t„ 

The most s i g n i f i c a n t s t r u c t u r a l f e a t u r e of t h e O q u i r r h F o o t h i l l s i s a 

m a j o r n o r t h - s o u t h n o r m a l f a u l t a l o n g t h e b a s e of t h e O q u i r r h M o u n t a i n s • 

E x a m i n a t i o n of t h e c r o s s s e c t i o n s a l o n g B-B and C-C on P l a t e XVII w i l l 

show t h e T e r t i a r y s t r a t a down f a u l t e d on t h e e a s t . I n p a r t t h e f a u l t I s 

b u r i e d by t h e H a r k e r s f a n g l o m e r a t e b u t e l s e w h e r e s e r v e s a s a c o n t a c t b e 

tween t h e P a l e o z o i c r o c k s and f a n g l o m e r a t e 0 The c r o s s s e c t i o n s a l s o 

show t h e o l d e s t p e d i m e n t , number 1 , t o have d e v e l o p e d headward a c r o s s 

t h e f a u l t and i n p l a c e s e x t e n d e d a few hundred y a r d s i n t o t h e P a l e o z o i c 

r o c k s * 
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ar~.d evidentl:y~ D.ot 8.. carltinu()1.l.s p:r'ocess 0 

, 
the Of{D.ri.otlS surfD.ceE:: 0 

and briefly d,ii3cussed belowo 

liL ~ediment ~1tlD1bel' 1 is vary distinct Ulate VIII 5 

f.igure B) but is represented by only tviO or th:::'ee 
prominent :ridges 0 The best exru.nples are those 
fld:~lking Harkers Can;{Oll" On IJ. north-south line 
p6,I'611eling the Oquirrh 11oun.:,ains and approY.:im&t,ely 
1/2 mile east~ the surfE.ce of the pediment has 
an D,ven:G8 elevation of 5900 feeto 

7/2" :"ecliment !IW,')er 2 is fc.r i:lore e;;:tensi"\'e and aver:::.gef;, 
.5700 feet 2";"ong the l1orthC "i:1outh 1ine described 

Its surf.'lce is the 0'18 so heavily cult.iirated 

Ihe third pediment is more difficult to define 0 

The 'vITiter feels that in part it is represented 
1.Y· 'e)""'O'ad 15'+1""'''''1 ter'~"'c"'C' .; ,', nr'rr·O-,TC' C?nyon ""ld J';/ ~.,b .... ~ \,,0' ..... • ~>v... . .l 1 \_h ..... '.) ..l..!" L'("" .... '-ii t....l 'i..A.l... ... C.4J. 

BE~rEeys:2.sh c.nd vIOuld tenLti vely plo.ce it at 
about 5400 feet" The adjustment of the streams 
to a ba.se level controlled by L<kke Bonneville 
seems a possible exple:.nation for the development 
,if this th1rd pediment 0 

The most significant stl'ucturi-il fe2ture of the Oquirrh Foothills is a 

illf1"jor north=fJouth normal fauIt along the base of the Oquirrh NOlmtains 0 

8h01li the Tertic:.ry 3tratr.!. dm,'L f21].ltc;i on the east. In part the fault is 

buried by the dark.ers f&nglonerate but else1tJhere :serves as a C ontact be~ 

tv/sen the faleozo.ie rocks a."ld fanglor:lerc.,te o Th0 crOBS sections also 

the fa.cit and ire plsces eX.tended 2, fm! hUildred y2.rds into the Paleozoic 
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N o r t h - s m t h p r o f i l e a c r o s s the O q u i r r h F o o t h i l l s * Drawn on a l i n e 3 / 4 m i l e e a s t of main m o u n t a i n 
masso i l l u s t r a t e s m u l t i p l e e r o s i o n s u r f a c e s i n p e d i m e n t . I t i s i m p o s s i b l e t o a d j u s t l i n e A-A 
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Same p r o f i l e a s i n F i g u r e A, b u t on a n o r t h w e s t - s o u t h e a s t l i n e . The numbers 1 and 2 r e p r e s e n t 
e r o s i o n s u r f a c e s 1 and 2 r e s p e c t i v e l y ( s e e page 4 ) . Line B-B l i e s i n t h e p l a n e o f t h e o l d e s t 
and h i g h e s t p e d i m e n t s u r f a c e . 

V e r t i c a l s c a l e : F e e t above s e a l e v e l 
V e r t i c a l e x a g g e r a t i o n : 2 . 4 
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PROFILES OF THE OQUIRRH FOOTHILLS 

Taken from t h e La rk and Magna t o p o g r a p h i c q u a d r a h g l e h s h e a ' 
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Same profile as in Figure A, but on a north"Jest-southeast line. The nu:tnbers 1 and 2 represent 
erosiun surfaces 1 and 2 respectively (see page 4). Line B-B lies in the plane of the oldest 
and highest pediment surface. 
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Thus t h e s e q u e n c e o f e v e n t s a s s o c i a t e d w i t h t h e ped iment may b e 

summarized a s f o l l o w s : ( i ) s i g n i f i c a n t b l o c k f a u l t i n g a l o n g t h e b a s e o f 

t h e O q u i r r h M o u n t a i n s I n e a r l y P l i o c e n e t i m e , s u b s e q u e n t r e j u v e n a t i o n of 

m o u n t a i n s t r e a m s , and d e p o s i t i o n of t h e H a r k e r s f a n g l o m e r a t e "as a l l u v i a l 

f a n s , ( 2 ) p e d i m e n t a t i o n of H a r k e r s f a n g l o m e r a t e and T r a v e r s e v o l c a n i c s 

c u l m i n a t i n g i n l a t e P l i o c e n e t i m e , (3 ) i n c i s i o n of ped imen t and d e v e l o p m e n t 

o f younger p e d i m e n t s d u r i n g t h e P l e i s t o c e n e . 

S t r a t i g r a p h y 

Major d i v i s i o n s ' „ 

The o l d e s t r o c k s and most p r o m i n e n t I n o u t c r o p a r e t h e v o l c a n i c s 

( P l a t e XT, f i g u r e s A and B ) . Due t o t h e i r g r e a t e r r e s i s t a n c e t o e r o s i o n , 

compared w i t h t h e T e r t i a r y s e d i m e n t a r y d e p o s i t s , t h e y s t a n d above t h e 

g e n e r a l p l a n e of t h e p e d l r e n t a s somewhat r o u n d e d , i r r e g u l a r h i l l s ( P l a t e X ) . 

The o l d e s t s e d i m e n t a r y r o c k s a r e t h e l a c u s t r i n e d e p o s i t s c o r r e l a t e d w i t h 

t h e J o r d a n Narrows u n i t . T h e i r e x p o s u r e s a r e q u i t e l i m i t e d . For t h e most 

p a r t t h e y a p p e a r i n t h e s t r e a m b o t t o m s or low on t h e f l a n k s of r i d g e s and 

h i l l s . The H a r k e r s f a n g l o m e r a t e o v e r l i e s t h e J o r d a n Narrows u n i t u n -

c o n f o r m a b l y and i s t h e ma in c o n s t i t u e n t of t h e f o o t h i l l s . I t c r o p s o u t 

o n l y i n a few p l a c e s b e c a u s e of i t s n o n - r e s i s t a n t n a t u r e . D e t a i l e d m e a s u r e d 

s e c t i o n s a r e l i m i t e d t o e x c a v a t i o n s s u c h as g r a v e l p i t s , r o a d embankments , 

and r a i l r o a d c u t s . 

Measured s e c t i o n s 

The Bacchus P i t i s an abandoned borrow p i t and l o c a t e d 3 / 4 of a m i l e 

n o r t h o f t h e Bacchus Powder P l a n t . A c h a n n e l s a m p l e was o b t a i n e d and t h e 
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Thtl[) tlr sequence of events associated with the pedirlent lUay be 

sumnarized a<) follo.1S: (1) significant block faulting along the base of 

the OquiITh Mountains in early Pliocene tilne~ subsequent rejuvenation of 

mountain strearns, and deposition of the Harkers fanglomerate -as alluvial 

fans, (2) pedimentation of Harkers fanglomerate and Traverse volcanics 

cuJrnimting in late Pliocene time,9 (3) incision of pediment and development 

of younger pediments during the ?leistoceneo 

Stratigraphy 

Najor divisions 

The oldest rocks and most prominent in outcrop are the volcanics 

(Plate XI}> figu.res A and B) 0 Dve to their greater resistance to erosion, 

compared vlith tl1e Tertiary sedimenta:rJ deposits, they stand above the 

general plane of the pedLuent as somewhat rounded, irregular hills (Plate X). 

The oldest sediJllentary rocks are the lacustrine deposits correlated with 

the Jordan Nar-.covJS u...'1ito Their e).,'P0sures ar e quite limited. For the most 

part they appear in the stream bottoms or lOi'J on the flanks of ridges and 

hills. The Harkers fanglomerate overlies the Jordan Narrmls unit un

conformably 8o-'1d is the r:lain constituent of the foothills 0 It crops out 

only in a fe,v places because of its non-resistant nature. Detailed measured 

sections are lLuited to excavations such as gravel pits, road embankments, 

and railroad cutso 

Heasured sections 

The Bacchus Pit is an abandoned borrow pit and located 3/4 of a mile 

north of the Bacchus Powder Plant 0 A charnel sample was obtained and the 
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O q u i r r h F o o t h i l l s ' l o o k i n g s o u t h w e s t a t Bingham Canyon and t h e 
town of C o p p e r t o n . Note t h e v e r y f l a t s u r f a c e s of t h e d i s s e c t e d 
ped iment w i t h r o u n d e d s p r a w l i n g h i l l i n r e a r s t a n d i n g above them. 
I t i s composed of v o l c a n i c r o c k s . Note a l s o t o w a r d t h e l o w e r 
c e n t r a l p a r t of p i c t u r e t h e s t r e a m t e r r a c e s t h a t a r e i n c i s e d b y 
modern s t r e a m s . 

1 

PLATE X 

Oquirrh Foothills ' l ooking southwest at Bingham Canyon an::I. the 
town of Copperton. Not e t he very flat surf aces of t he dissected 
pedimnt ·~.d.th rounded sprawling hill in r ear standing above t hem. 
It is composed of volcanic rocks . Note also t owar d t he l ower 
central part of picture the str eam t erraces that are incised by 
modern streams . 

• • 



PLATE XL 

. , . . _ - , • • i 
O q u i r r h F o o t h i l l s . View l o o k i n g w e s t . The p r o m i n e n t 
p i n n a c l e s a r e composed of t u f f a c e o u s a g g l o m e r a t e s . 

PLATE n 

.. 
A. Oquirrh Foot hills . 

on fla nk by Harkers 
Vie., of andesite 
fanglomerate. 

agglomerat e overlapped 

B. Oquirrh Foothills. View looking west. The prominent 
pirmacles are composed of tuffaceous aggloroorates. 

• 

• 
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m a t e r i a l examined i n t h e l a b o r a t o r y u n d e r t h e m i c r o s c o p e a t a l a t e r 

t i m e . I n t e r v a l s of c o l l e c t i o n s were 2 f e e t . 

F e e t 

Q u a t e r n a r y s i l t s , s a n d s and g r a v e l s 0 20 

^ u n c o n f o r m i t y =— 

J o r d a n h a r r o w s u n i t 
M a r l s t o n e , w h i t e , h a r d , c o n e h o I d a ! f r a c t u r e , 
i n t e r b e d d e d w i t h y e l l o w i s h slj.ght.l3r b e n t o n i t i c , 
s h a l y c l a y . M a r l s t o n e c o n t a i n s l o n g p r i s m s of 
c a l c i t e and l e s s e r amounts of g l a s s s h a r d s . 
S m a l l amounts of m i c a , q u a r t z , m a g n e t i t e and 
f e l d s p a r o c c u r a s f i n e s a n d . 10 

S a n d s t o n e , b rown, f i n e g r a i n e d , p o o r l y c o n s o l i d a t e d , 
h i g h l y l a m i n a t e d , t h e l a m i n a t i o n b e i n g c a u s e d by t h i n 
s h a l e l e n s e s . Sand composed of a n g u l a r q u a r t z and 
g l a s s s h a r d s , a g g r e g a t e s of m i c a , c a l c i t e , h o r n b l e n d e , 
and m a g n e t i t e w i t h CaCOo a s c e m e n t . G l a s s s h a r d s 
have an i n d e x o f r e f r a c t i o n of 1 . 5 0 5 . 4 

2 
M u d s t o n e , y e l l o w , c a l c a r e o u s , c o n e h o i d a l f r a c t u r e , 
and c o n t a i n s v e r y l i t t l e s a n d e 

S i l t s t o n e , g r a y t o y e l l o w , s a n d y , s h a l y , c o n t a i n s 
h a r d lumps o f c l a y t h a t a r e c h e r t y i n s p o t s . Sand 
p a r t i c l e s a r e composed of a g g r e g a t e s of q u a r t z , * 
m i c a , c a l c i t e , g l a s s s h a r d s , m a g n e t i t e , and s t a i n e d * 
by M n 0 2 . Cement i s CaCO^. ' 4 

M a r l s t o n e as b e f o r e b u t s h a l y s t r a t a a r e more 
p r e d o m i n a n t . C l a y I s b e n t o n i t i c . Some of t h e 
s t r a t a a r e h i g h l y l a m i n a t e d . 25 

Same b u t c o n t a i n s h i g h e r p e r c e n t a g e of c a l c i t e 
c r y s t a l s and shows a v u g y - l i k e s t r u c t u r e . Vugs 
a r e h e x a g o n a l and many a r e f i l l e d w i t h c a l c i t e . 3 

M a r l s t o n e , w h i t e , h a r d , w i t h c o n e h o l d a l f r a c t u r e , 
v e r y f i n e g r a i n e d e x c e p t f o r a l i t t l e c r y s t a l l i n e 
c a l c i t e and s m a l l amounts of m i c a , m a g n e t i t e , and 
q u a r t s . Manganese d e n d r i t e s a r e v e r y common. T h i s 
l i t h o l o g y a l t e r n a t e s w i t h g r a y t o y e l l o w s t r a t a much 
h i g h e r i n t h e c l a y m i n e r a l s ( ? ) and i s q u i t e f i s s i l e . 8 

T o t a l t h i c k n e s s 56 
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ma.t·erial exemincd in the L"bor,'ctory under the :11:tcroscope at a later 

time. Inter-va.ls o:t collect:l.ons Here 2 feeto 

~.-- Ul1C oz::.fol:1'1.i ty 

lfarlst-:me~ lJute, h""rd, Gonchoidal i':~"cturejl 
i.r:.t8rbedded ld:tthyelloliv:Lsh slightly bentonttic, 
shaly clay 0 tfa.rlstone C ont.:.;.lr:s long prisms of 
calcite and lesser 2l'lGw:ts of glc..ss shards o 

Small amOUI"lts 01' nne a., quart:;, mc~gLetite and 
feldspar occur 25 rir18 sarld o 

Sandstone, br01rrrl, fine grained, poorly consolidated~ 
highly lCi.JTI.iG.ted, the lEJrdnc;, tic!', being caused by thin 
shale lenses. Sand composed of angular lluE:.rtz D.nd 
gla.ss sh<lrd~:-':l <:.g[:;re[;2.tcs of r:dc ':;, c;:dcite ~ hornblende ~ 
and IrLa.gnetite vii,tb Ce.CO .... as cement. Glass shards 
haVE! an index of ref'rac·tion of 10505. 

Mudstone, yellO'i'c', calc;:creous, c ol1choid<.::.l fracture~ 
and contains V8-;""Y little sand. 

3il tstone ~ gray to ye110,\<[, sandy, s haly ~ c ontcdns 
hard lumps of clay that. are cherty in spots e Sand 
particles are conposed of aggregates of quartz.\) 
mica, calcitc J glass shards, ma[':netite,':~nd stained 
by 11n02" Cement is CaC03 0 

Harlstone ,,is before but shal~r strat.a a.re more 
predominant 0 Clay is bentonitic (P SOYl1e of the 
strata are hiGhly li:lJllinated o 

Same but contains higher percentage of calcite 
crystals <lnd shows 3. vugy-like ztructure o Vugs 
are hexagonal a.nd many are filled ,,·;i ~h c ale i te. 

l-fa!-:-lstone, vlhite,'t 11ard,) l.v'ith conchoidi..ll ir,s'ctllre, 
very fine grained except for a little crystalline 
c2,lcite and small amoun.ts of mica, m(,,,;netite, ,md 
quartz 0 1,langanese dendrites are very conr,[Ol1n Tbis 
lithology alternc.tes with grc.J to yel101v strd.t"" r:111ch 
higher in the Clay rrDnerals (?) and is quite £1;5si1E. o 

Total t.bickness 

Feet 
20 

10 

4 

2 

• 

4 

25 

3 

8 

56 
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#2© A p p r o x i m a t e l y 3 m i l e s s o u t h of t h e Bacchus Powder P l a n t a 

v e r t i c a l c h a n n e l s e c t i o n was t a k e n i n a r a i l r o a d cut© Two f o o t i n t e r v a l s 

were c o l l e c t e d i n e a c h sample ( P l a t e X I I , f i g u r e A ) e 

F e e t 
H a r k e r s f a n g l o m e r a t e 

F a n g l o m e r a t e w i t h s o i l p r o f i l e d e v e l o p e d on i t c 

On f l a n k s o f t h e h i l l t h i s g r a d e s i n t o a t h i c k 
wedge of r e d d i s h brown s i l t s and c l a y s 0 No 
s a m p l e s taken© 0 - 1 0 

u n c o n f o r m i t y — 

J o r d a n Narrows u n i t 

M a r l s t o n e , w h i t e , h a r d , b l o c k y f r a c t u r e , p o r o u s 
n e a r t o p due t o w e a t h e r i n g ; a l t e r n a t e s w i t h c l a y 
t h a t i s y e l l o w , c a l c a r e o u s , and has s h a l y f r a c t u r e © 
O s t r a c o d e s common. S m a l l amounts o f q u a r t z , m i c a , 
f e l d s p a r s and a few g l a s s s h a r d s p r e s e n t © 1 7 

S a n d s t o n e , y e l l o w t o b r o w n , i m p u r e , p o o r l y c o n s o l i d a t e d , 
f i n e gra ined© Composed o f q u a r t z , m i c a , f e l d s p a r , 
m a g n e t i t e , c h l o r i t e , h o r n b l e n d e , and g l a s s s h a r d s many 
of wh ich a r e i n form of s m a l l g l a s s b u b b l e s 0 I n d e x 
o f r e f r a c t i o n i s 1©505* f o r t h e g l a s s shard* 

to o 

T u f f , g r a y , g l i t t e r i n g , p o r o u s , c l o s e l y p a c k e d b u t 
o n l y l i g h t l y cemented w i t h CaGO^. Has a l i t t l e c l a y 
and s m a l l amounts of q u a r t z and m a g n e t i t e © O s t r a c o d e s 

p r e s e n t © 4 

Same b u t h a s t h i n l e n s e s of m a r l c o n t a i n i n g c r y s t a l l i n e 

c a l c i t e © 2 

M a r l s t o n e , g r a y t o w h i t e , a s above b u t d i s t i n c t i n 

t h a t i t forms a r e s i s t a n t ledge© 4 

Tuff , w h i t e , r h y o l i t i c , p o o r l y c o n s o l i d a t e d , q u i t e 
p u r e and h i g h l y l a m i n a t e d . 3 
Same,, b u t n o t a s pure© A l t e r n a t e s w i t h s h a l y 

w h i t e c l a y s t h a t a r e c a l c a r e o u s © S m a l l amounts 
of m i c a , m a g n e t i t e , and f e l d s p a r p r e s e n t . F e s 
t o o n e d c r o s s b e d d i n g prominent© 5 
S i l t s t o n e , y e l l o w t o l i g h t t a n , f i n e l y l a m i n a t e d , 
p o o r l y c o n s o l i d a t e d , much c o n t o r t e d a s t h o u g h by 
c o n t e m p o r a n e o u s de fo rma t ion© C o n t a i n s a g g r e g a t e s 
of g l a s s s h a r d , m a g n e t i t e , m ica and c a l c i t e © 4 
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#20 Approximately 3 miles south of the Bacchus Powder Plant a 

vertical channel section was taken in a railroad cut~ Two foot intervals 

were collected in each sample (Plate XII, figure A) 0 

Harkers fanglomerate 

Fanglomerate with soil profile developed on ito 
On flanks of the hil~ this grades into a thick 
wedge of reddish brown silts and clayso No 
samples takeno 

=== unconformity 

Jordan Narrows unit 

Marlstone.~ white, hard, blocky fracture, porous 
near top due to weathering, alternates with clay 
that is yellow, calcareous, and has sha~ fractureo 
Ostracodes commono Small amounts of quartz, mica, 
feldspars and a few glass shards presento 

Sandstone~ yellow to brown~ impure, poorly consolidated, 
fine grainedo Composed of.quartz, mica.9 feldspar, 
magnetites ch1orite~ hornblende, and glass shards m~ 
of which are in fonn of small glass bubbles 0 Index 
of refraction is 10505§ for the glass shards 0 

Tuff~ gray~ glittering, porous, close~ packed but 
only lightly cemented with CaGO)O Has a little clay 
and small amounts of quartz and magnetiteo Ostracodes 
present 0 

Same but has thin lenses of marl containing crystalline 
calcite o 

Marlstone, gray to white, as above but distinct in 
that it forms a resistant ledge o 

Tuff, white, rhyolitic j poor~ consolidated, quite 
pure and highly laminated G 

Same~ but not as puree Alternates with sha~ 
white clays that are calcareouso Small amounts 

of mica, magnetite, and feldspar presento Fes= 
tooned cross bedding prominent" 

Siltstone, yellow to light tan,9 finely laminated, 
poorly consolidated} much contorted as though by 
contemporaneous defor.mationo Contains aggregates 
of glass shard, magnetite, mica and calcite o 

o - 10 

17 

2 

4 

2 

3 

5 

4 
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F e e t 
S h a l e , l i g h t t a n , h a r d , f i s s i l e , makes up r e 
s i s t a n t l e d g e s o Composed of a g g r e g a t e s of s i l t -
s i z e d p a r t i c l e s o S m a l l amounts o f g l a s s s h a r d s 0 3 

Same b u t i n t e r b e d d e d w i t h w h i t e , m a s s i v e , m a r l s t o n e , 
i n wh ich g l a s s s h a r d s a r e more p l e n t i f u l 6 

T u f f , g r a y , w e l l l a m i n a t e d , v e r y l o o s e l y cemen ted w i t h 
CaCOoo I t s c o n s o l i d a t i o n seems t o be due t o i n t e r 
l o c k i n g of g l a s s s h a r d s o Very p u r e w i t h 95 p e r c e n t 
g l a s s s h a r d s and t h e r e m a i n d e r composed o f m i c a , f e l d 
s p a r , c h l o r i t e , m a g n e t i t e , h o r n b l e n d e , o b s i d i a n , and 
s m a l l f r a g m e n t s of mar lo Ca rbonaceous f r a g m e n t s 
p a r t i a l l y r e p l a c e d by what seems t o be i r o n c a r b o n a t e 
and s t a i n e d y e l l o w a s a r e s u l t , a r e q u i t e common0 22 

Moved w e s t a p p r o x i m a t e l y 150 y a r d s 

M a r l s t o n e s and s i l t - s t o n e s i n t e r b e d d e d a s h i g h e r 
i n t h e s e c t i o n Q Base n o t e x p o s e d . 10 

T o t a l t h i c k n e s s 90 

J o r d a n h a r r o w s u n i t 

A l t h o u g h I t I s i m p o s s i b l e t o t r a c e c o n t i n u o u s l y t h e . t y p i c a l w h i t e 

m a r l s t o n e s and l i m e s t o n e s from t h e J o r d a n Harrows o v e r t o t h e f o o t h i l l 

r e g i o n of t h e O q u i r r h M o u n t a i n s , t h e r e i s l i t t l e doub t t h a t t h e same u n i t 

i s r e p r e s e n t e d i n b o t h a r e a s . The l i t h o l o g i e s a r e q u i t e s i m i l a r b u t no 

one s t r a t u m c a n d e f i n i t e l y b e c o r r e l a t e d e x c e p t p o s s i b l y f o r t h e t u f f b e d . 

T h i s i s much t h i c k e r a l o n g t h e f l a n k s o f t h e m o u n t a i n mass t h a n i n t h e 

H a r r o w s . As p o i n t e d o u t e a r l i e r i n t h e t e x t ( page %6 ) , t h e i d e n t i c a l 

i n d i c e s of r e f r a c t i o n s u g g e s t t h e same s o u r c e f o r t h e t u f f s . 

From t h e map ( P l a t e XVII) i t c a n be s e e n t h a t t h e J o r d a n Narrows u n i t 

i n t h i s a r e a i s c o n f i n e d t o t h e l o w e r s l o p e s and r i d g e s o r t o t h e a c t u a l 

v a l l e y f l o o r . The o u t c r o p s a r e more numerous I n t h e v i c i n i t y o f C l a y 

Hol low and become s c a r c e t o t h e s o u t h , t h e r e b e i n g none s o u t h of C o p p e r t o n . 

F o r t h e mos t p a r t t h e s e s t r a t a a r e h o r i z o n t a l , w i t h t h e e x c e p t i o n o f t h e 
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ShLle. light tc,n j hord j .fissile} ::li1.kes ~~}; l"i3'·~ 

sistant ledges o Composed of aegregaGBS of silt~ 
sized particles 0 Small amOl:::.ttE of gla,s3 shard8 0 

SaJi'le but interbedded. 1'i,ith l;hite J mas~3ive, :Tl"J'lstone J 

in lv-hich glass shards c::.re ;no:."8 p::"entift:.l 

Tuff J gray 3 vlell lamin::ltod, veFJ loosely C8Eent,,,d ',;5>:''0 
GaCO) 0 Its consolidation seems to be due to inter~ 
lockl,ng of glass sha.rds 0 VeJ.'Jr pure ,,·dth 95 percent 
glass shards and th8 remainder composed of mi·:!a 9 feld~ 

spar J chlorite:? ma£;netlte, ho:'nblende j obsidian" and 
small fragrJ.ents of marL :;arbO:L'/,;eous fragr[lonts 
pc:.rtiall;y rspl,::':'2ed by ,';h:.t ;3(;8EtS to be iron carbCJ:1c.1te 
c.nd std.ined yellm-: as a result, are qUlte CQrrunOl1 o 

Hayed west approxl"!latel~T 1.50 yards 

}'Iarlst.ones Clnd si Us tones interbedded as higher 
in the soction o Base not exposed o 

Feet 

3 

6 

22 

10 

Tot<~l thickness 90 

f~lthough it is im;)o5sible to tri.~ce continuously the typical '.v-hi-ce 

m3.rlstones and liGles-:':'ones from the ,Jordan 2'~rrovrs over to the foo1.hil:i. 

region of the OqlLi.rY'l-, Mountains J the 1"e is Ii HIe doubt that the same l.m:i.t 

is represented in boLh a!'eas 0 The 1i thologi8s are qui -se sirnilLlr but no 

one stratum can definitely be correli:."ted except possi:)ly for the tuff bed o 

This is much thicker a10n~~ the fl.':1J.1KS of the mountain mass than in t.he 

NarroviS 0 As pointed out earlier in the text (page 26 ), the identical 

indices of refr:wtion suggest the SD-Ile source for the tuffs 0 

From the map (Plate XVII) it can be seen th,t the ~Tordan Narrows unit 

in this are2. is c.onfined to the IOl.,.;er slopes c.nd ridGes or to the actual 

valley 1'1001"0 The outcrops Clre mol'S nUllercms in the vicinity of Clay 

Hollow and become scarce to the south, there bei:-(,; no;:::e sO'clth of ;;oppel~tono 

For the most part these stra.ta are horizontCll, with the e::{ception of the 
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Bacchus P i t a r e a , where t h e y d i p s t e e p l y , 3 1 ° , t o t h e n o r t h w e s t ( P l a t e 

X I I I , f i g u r e B ) . A m a j o r f a u l t h a s b e e n s u g g e s t e d t o p a s s j u s t s o u t h 

of t h e Bacchus P i t a l o n g t h e b a s e of an e a s t - w e s t s a l i e n t w h i c h p r o j e c t s 

3 t o 4 m i l e s o u t i n t o t h e J o r d a n V a l l e y ( P l a t e X I I , f i g u r e A)„ The a u t h o r 

s u g g e s t s f o r t h i s p r o j e c t i o n t h e name Bacchus S a l i e n t , , Warm w a t e r s p r i n g s 

i n t h e p i t and t h e s t e e p d i p s o f t h e s t r a t a s u g g e s t t h e p r e s e n c e o f b r a n c h 

f a u l t s from t h e m a j o r one m e n t i o n e d above„ 

H a r k e r s f a n g l o m e r a t e 

H a r k e r s C a n y o n " c u t s t h r o u g h t h e n o r t h e r n p o r t i o n of t h e f o o t h i l l s 

( P l a t e XVII) and i t i s w i t h i n t h i s canyon t h a t t h e H a r k e r s f a n g l o m e r a t e 

i s c o h e r e n t enough t o form l e d g e s a l o n g t h e v a l l e y w a l l s and f l o o r t h e 

b o t t o m o f t h e v a l l e y , Th r r a i l r o a d c u t s o f f e r t h e o n l y o t h e r e x p o s u r e s 

of any m a g n i t u d e ( P l a t e XIV, f i g u r e s A and B ) . However, a s c a n be s e e n 

by a n e x a m i n a t i o n of t h e map ( P l a t e X V I I ) , t h e H a r k e r s f a n g l o m e r a t e i s 

t h e dominan t r o c k on t h e O q u i r r h F o o t h i l l s „ I t u n d o u b t e d l y e x t e n d s o u t 

i n t o t h e l o w e r J o r d a n V a l l e y u n d e r c o v e r of t h e Lake B o n n e v i l l e s e d i m e n t s , 

w h e r e i t was o r i g i n a l l y d e p o s i t e d i n t h e form of c o a l e s c i n g a l l u v i a l f a n s e 

A d e s c r i p t i o n o f t h e H a r k e r s f a n g l o m e r a t e a s i t a p p e a r s i n H a r k e r s 

Canyon and v i c i n i t y , which i s d e s i g n a t e d a s t h e t y p e l o c a l i t y , f o l l o w s » 

F a n g l o m e r a t e , t a n t o g r a y , p o o r l y c o n s o l i d a t e d e x c e p t 
f o r l o c a l l e n s e s and wedges which a r e a l m o s t w h i t e 
due t o t h e CaGOq cement« The d e p o s i t a s a w h o l e i s 
p o o r l y s o r t e d w i t h o c c a s i o n a l c h a n n e l s and l e n s e s of 
r e d d i s h s i l t s . T o r r e n t i a l b e d d i n g and c u t - a n d - f i l l 
s t r u c t u r e a r e common. The m a t e r i a l i s composed o f 
a n g u l a r t o sub rounded q u a r t z i t e s , s a n d s t o n e s , d a r k 
l i m e s t o n e s , a n d e s i t e s and l a t i t e s which r a n g e i n s i z e 
from s i l t p a r t i c l e s t o b o u l d e r s 6 t o 8 f e e t a c r o s s . 
N o r m a l l y , t h e q u a r t z i t e s and o t h e r P a l e o z o i c r o c k s 
make up 80 p e r c e n t of t h e u n i t b u t , l o w e r i n t h e 
s e c t i o n t h e r e o c c u r wedges and c h a n n e l s t h a t a r e 
90 p e r c e n t v o l c a n i c d e t r i t u s . The o v e r a l l c o l o r i s 
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3ac.chus Pit, C~reaj ,,[here they dip steeply 3 ~n 0 , to the northviest (Plate 

:'~III9 figure D) 0 ic ma,jar .i'&ult 11,13 been suggested to pass just south 

of the Bacchu.s .Pit aloE,=: the be.3e of an east-1.'mst salient which projects 

3 to h mile::" out in'(,o the JordcCil Valley (Plate XII, figure A)" The author' 

in the steep dips of the stratE, t118 presence 

fc:,ull',s from the m.ajor one ment,ioned above 0 

Harkers C&'1yon' cuts throuzh the northern pc;rLion of the foothills 

(Plate XVII) and it is within this canyon thEd:. the }}arkers fanglomerate 

l:j coherent enou?;h to form lExl.ges along the valle~T ';ralls and floor the 

bClttom of the valley, Thr railroad cuts offer the only other exposures 

figures A ,:-nd B) 0 HO'rIever, as can be seen 

by an exa.mination of the DJ.P (Plate XVII) > the Harkers fanglomerate is 

the corainant rock on the Oquirrh Foothills. It undoubtedly extends out 

into the lower Jordan Vdlley under cover of the Lake Bonneville sedinents~ 

uhere it '\/as originully deposited in the form of coalescing alluvial fans" 

h description of the Harkers fane;lom.erate :J.S it appears in Harkers 

Canyon and vic inity jI "\'[hicb is designated as the type locality, follolivs" 

Fa"nglomerate, t3J1 to grd.y~ poorly consolidated except 
for loCc,l lenses and \1edges vlhich are almost ,;,hite 
due to the CaCO] cement. The deposit as a whole is 
poorly sorted .nth occasional chaE,-,els and lenses of 
reddish silts. Torrential bedding and cut-and-fill 
stru.cture are COI.1l110n o The m<:iterial is composed of 
angular to sU:Jrounded quartzites, seJ.ndstones, dark 
li.lllestones, andesites and latites ,\Thich range in size 
fron silt pa.rticles to boulders 6 to 8 feet across" 
Normally, the quartzites and other Paleozoic rocks 
llic;,ke up 80 percent of the unit but, 10Ker in the 
section there occur wedges <mel. channels that are 
90 percent volcanic detritus 0 The overclll color is 



PLATE XI 

R a i l r o a d c u t i n O q u i r r h F o o t h i l l s showing w h i t e J o r d a n 
Narrows u n i t o v e r l a p p e d on f l a n k b y r e d s i l t s which g r a d e 
i n t o t h e H a r k e r s f a n g l o m e r a t e a t t o p of r i d g e . 

Bacchus P i t . View of J o r d a n Harrows u n i t o v e r l a i n u n -
c o n f o r m a b l y by Q u a t e r n a r y g r a v e l s . Note i r r e g u l a r 
e r o s i o n s u r f a c e . 

• 

PLATE XII 

A. Railroad cut in Oquirrh Foothills shov.'ing white Jordan 
N'aITO\IS unit overlapped on fl ank by r ed s ilts "Alich gr ade 
into t he Harkers f anglorre r ate at t op of r idge. 

B. 

c:II' .... • --
Bacchus Pit. ViEM of Jordan Narrows unit overlain un
confornably by Quat ernary gravels. Note i rregular 
erosion sur face. 

• 



PLATE X I I I 

A, View l o o k i n g s o u t h a t Bacchus S a l i e n t , 
Mounta ins can be seen a t f a r r i g h t . 

Edge o f O q u i r r h 

B„ Bacchus P i t , l o o k i n g s o u t h a t w e l l s t r a t i f i e d J o r d a n 
Narrows u n i t d i p p i n g a p p r o x i m a t e l y 30° t o t h e n o r t h w e s t . 

\ 

PLATE =r 

I 

- - -,- - . 
A. Vi ew loold.ng south at Bacchus Salient. Edge of Oquirrh 

~lountains can be seen at far right . 

B. Bacchus Pit, looking s outh at well str atified Jordan 
Narrows unit dipping approximatel y 300 t o t he nor thwest • 

• 

--. 



B. Same a s F i g u r e A. Note c u t and f i l l s t r u c t u r e . 

• 
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PLATE XIV 

, 

. " -

A. Railroad cut in Oquirrh Foothills. This cut is at right 
angles t o t he long ridges of the pediment and exposes t he 
Harkers f anglomerate. 

• 
: ~~'~' .• '.~~~.~

c" -" ""~~ 

I 

B. Same as Figure A. Note cut and f i ll structure. 
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g r a y and t h e cement and m a t r i x t u f f a c e o u s 0 C o b b l e s 
a r e t h e a v e r a g e p a r t i c l e s i z e and t h e r e a r e f e w e r 
s i l t and c l a y l e n s e s t h a n h i g h e r i n t h e s e c t i o n . 
The few t h i n s t r a t a of f i n e r m a t e r i a l o r e t u f f a c e o u s 
and c a l e a r e ous 0 

The t h i c k n e s s of t h e f a n g l o m e r a t e u n i t i s a t l e a s t 300 f e e t i n 

H a r k e r s Canyon and was g r e a t e r b e f o r e p e d i m e n t e r o s i o n , , 

The H a r k e r s f a n g l o m e r a t e a p p a r e n t l y o r i g i n a t e d as a number of c o a l e s c i n g 

a l l u v i a l f a n s d e p o s i t e d o v e r a s u r f a c e of m o d e r a t e r e l i e f . The f a n s 

s u c c e e d e d i n b u r y i n g t h e o l d e r t o p o g r a p h y p o s s i b l y w i t h t h e e x c e p t i o n of 

some of t h e v o l c a n i c h i l l t o p s . L a t e r p e d i m e n t a t i o n and e r o s i o n p roduced 

t h e p r e s e n t day d i s t r i b u t i o n and o u t c r o p p a t t e r n . 

P a l e o n t o l o g y 

The m i c r o f o s s i l s found a r e v e r y s i m i l a r t o t h o s e l i s t e d f o r t h e 

J o r d a n Harrows a r e a , O s t r a c o d e s a r e f a i r l y a b u n d a n t b u t c h a r o p h y t e r e m a i n s 

s c a r c e . One new genus of o s t r a c o d e and a s p e c i e s of Candona n o t p r e v i o u s l y 

r e p o r t e d were d i s c o v e r e d . T h e s e we re C y e l o c y p r i s s p e c i e s ( ? ) and .Candona 

Xabae_formis,. A few bone f r a g m e n t s were a l s o s e e n b u t p roved u n i d e n t i f i a b l e . 

The m i c r o f o s s i l s were found o n l y i n t h e J o r d a n Harrows u n i t . 

I g n e o u s Rocks 

The v o l c a n i c r o c k s i n t h e O q u i r r h F o o t h i l l s a r e s i m i l a r t o t h o s e 

p r e v i o u s l y d i s c u s s e d i n t h e s e c t i o n on t h e J o r d a n N a r r o w s . I n t h i s p a p e r 

t h e y a r e r e f e r r e d t o a s t h e T r a v e r s e v o l c a n i c s . 

As p o i n t e d o u t e a r l i e r ( p a g e yi ) $ t h e v o l c a n i c s u s u a l l y a p p e a r a s 

l o w , r o u n d e d h i l l s and a r e more p r e v a l e n t i n t h e s o u t h e r n p o r t i o n o f t h e 

f o o t h i l l s . The a r e a b e t w e e n C o p p e r t o n and B u t t e r f i e l d Canyon i s composed 

p r e d o m i n a n t l y of v o l c a n i c r o c k s ( P l a t e X7I.I) 0 
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gray and the cement ;:'-J.ld ms.tri::: t.uff'iceoU5 o Cohjles 
al~e the 2.~.[erage particle size G_nd~ there are felTGr 
silt and clc.y lenses than higher in the sectieno 
The fevl thin str~~ti~ of finer m..~,te.ri~l are tuffaceoLls 
and c ale E.reous 0 

The thickness of' the fanglomer,.,te unit is <1":. least 300 feet in 

Harkers Car-yon and ",ras gre: ... ter befor/3 pediment erosion o 

The JIa!'}::ers fangloGer~lts F.pparently origh,ated D.S G ntL"lber cf coalescing 

alluvial fen::; depoe, i te·:l over a r;urfs.ce of moderr~te rei ie: e 'lhe fans 

succeeded in buryL:g the older topo::;r2.phy possibly with the exception of 

some of th.e volcanic 1'..i11 tops 0 Later pediment:::.tion and erosion produced 

the present dB.;y distribution and ou~,crop pat tern. 

The microfossils found a~"B very sindlar to those listed for the 

Jordan [arrows area. Ostracodes are fairly abl~nd2nt but chcrophyte rema.ins 

scarce o One nel" genus of ostracode and a speeies 0: ~'i2.r.l~ not previously 

reported \'Jere discovered e These 1';ere C-,ycl.ocypris_ ~cies (?) and Cand~ 

fabaeformis 0 A fevJ bone fr,'-,grnents Here also seen but proved unidentifiable o 

The microfossils vJere found only in the Joroan l\!arrmffl unite 

Igneous Hocks 

The volcanic rocks in the Oquirrh Foothills are si::tilar to those 

previously disc us sed in the section on the J'ordan :larroHs 0 In this paper 

they are referred to as the Traverse volcLmics 0 

As point.ed out earlier (paGe 3;~ ) fI the volcanics usua1.1~T 2.ppear as 

Im,,-, rounded hills and are more prev3.1ent in the s anthem portion of the 

foothtlls 0 The area, betv:een Copperton nn.G T~llt terfielci 

predominantly of volcaYlic rocks (Plate T7TT) 0 



TOOELE VALLEI 

I n t r o d u c t i o n 

The S t a n s b u r y Moun ta in s t o t h e w e s t . S o u t h Mounta in and S t o c k t o n 

Bar t o t h e s o u t h , t h e O q u i r r h Moun ta in s t o t h e e a s t and G r e a t S a l t Lake 

t o t h e n o r t h e f f e c t i v e l y bound T o o e l e V a l l e y ( P l a t e I ) . The v a l l e y i s 

a p p r o x i m a t e l y 10 m i l e s wide and 15 m i l e s l o n g , and r e p r e s e n t s a p o r t i o n , 

of t h e b a s i n of a n c i e n t Lake B o n n e v i l l e 0 The v a r i o u s l a k e t e r r a c e s a r e 

w e l l - p r e s e r v e d on t r ie s u r r o u n d i n g m o u n t a i n f l a n k s . 

The p r i n c i p a l s t r e a m s d r a i n i n g i n t o T o o e l e V a l l e y a r e N or th W i l l o w , 

S o u t h Wi l low, and Box E l d e r C r e e k s from t h e S t a n s b u r y Moun ta in s and S e t t l e 

ment C r e e k , Midd le C r e e k , and P i n e Canyon C r e e k from t h e O q u i r r h Mounta ins 

4 1 1 of t h e w a t e r d i s c h a r g e d i s u t i l i z e d by t h e i n h a b i t a n t s o f t h e v a l l e y 

f o r d o m e s t i c u s e o r i r r i g a t i o n » A r e p o r t by Thomas (1946) s h o u l d be r e 

f e r r e d t o f o r a d d i t i o n a l i n f o r m a t i o n „ 

Geomorphology 

I n t h e v i c i n i t y of S o u t h Wil low Creek on t h e e a s t p i edmon t of t h e 

S t a n s b u r y Range a w e l l d e v e l o p e d ped imen t e x i s t s . The s u r f a c e h a s been 

e r o d e d a c r o s s a f a n g l o m e r a t e which f l a n k s t h e r a n g e and e x t e n d s w e l l i n t o 

T o o e l e V a l l e y . T h i s p e d i m e n t , a s I n J o r d a n V a l l e y i s d i s s e c t e d and a t 

l e a s t two d i s t i n c t s u r f a c e s c a n be o b s e r v e d a l o n g t h e r i d g e s which bound 

S o u t h Willow Creek Canyon. 

S t r a t i g r a p h y 

Rocks r a n g i n g i n age from p r e - C a m b r i a n t o R e c e n t c a n be found w i t h i n 

Introduction 

The St3,nsbUI"'J Eountains to the \'Vest~ South l'lountain and StoC'kton 

Bar to the south, the OquiX'rh HOlmtains to the eu.st and Great Salt Lake 

to the north effectively bound Tooele Valley (Plate I) 0 The valley is 

approx:iJnately 10 miles "lide and 15 miles long, and represents a portion 

of the basin of "me. ient l,ako Borr:r':8ville 0 The various lake terraces are 

IN'ell·-preserved. on the surrounding mountain flanks 0 

The principal streams draining into '1'00e18 Valley are I'lorth \'Jlllol-V» 

South '."illow:t and Box Elder Creeks from the Stansbury 111oul1tain5 and Set tle~· 

mont Creek.~ rIiddle Creek, and Pine Canyon Creek from the Oquirrh flolll1tains 0 

]:.-11 of the water discharged is utilized by the inhabitants of the valley 

for' domestic use or irrigationo A report b:{ Thomas (1946) should be re·

ferred to for addi.tional informatiol1 o 

Geomorpholc gjT 

In the vicinity of South I'iillo-.'I' Creek on the east piedmont of t.he 

Stansbury Range a \·;ell developed pediment exists nrhe surface has been 

eroded across 2. fanglomerate \-;hieh flanks the range m'.d extends ",rell into 

Tooele Valleyo This pediIl1ent, as in Jordan Valley is dissected and at 

least tv{O distinct surf&ces can be ob:::erved ~dong the ridges 'If/hieh bound 

South dilloVi' Creek Canyono 

Stratigraphy 

General statement 

Rocks ranging in age from pre--Cambrian to Recent can be found -I'li thin 
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t h e S t a n s b u r y Moun ta in s* Cf more c o n c e r n t o t h i s s t u d y a r e t h e T e r t i a 

v o l c a n i c s , c o n g l o m e r a t e s , and f a g g l o m e r a t e s wh ich make up t h e l o w e r 

p o r t i o n s of t h e m o u n t a i n s and t h e d i s s e c t e d ped iment t h a t e x t e n d s i n t o 

t h e v a l l e y o Thomas ( 1 9 4 6 , p p 0 109 -110) g i v e s t h e f o l l o w i n g g e n e r a l 

resume f o r p o s t - L a r a m i d e e v e n t s » 
• 

" S e d i m e n t s of p r o b a b l e Eocene a g e , c o n s i d e r e d t o 
be e q u i v a l e n t t o t h e Wasa tch f o r m a t i o n e l s e w h e r e 
i n U t a h , were d e p o s i t e d a l o n g t h e e a s t f l a n k of 
t h e m a j o r a n t i c l i n a l f o l d t h a t now forms t h e 
S t a n s b u r y Range , and may have been d i s t r i b u t e d 
w i d e l y a s f l u v i a t i l e and p e r h a p s l a c u s t r i n e 
d e p o s i t s i n T o o e l e V a l l e y , A f t e r t h e d e p o s i t i o n 
of t h e Wasa tch f o r m a t i o n , v o l c a n i c e r u p t i o n s on a 
m o d e r a t e s c a l e d i s t r i b u t e d l a t i t i c f lows and 
b r e c c i a s , and t u f f s o v e r t h e r e g i o n . B a s a l t was 
e r u p t e d l o c a l l y i n t h e S t a n s b u r y Range a s t h e l a s t 
s t a g e of v o l c a n i c a c t i v i t y i n t h e a r e a . These 
v o l c a n i c r o c k s have been e x t e n s i v e l y e r o d e d from 
t h e h i g h l a n d a r e a s and r e d e p o s i t e d by s t r e a m s a t 
l o w e r e l e v a t i o n s „ 

B lock f a u l t i n g t y p i c a l of t h e B a s i n and Range p r o 
v i n c e a p p e a r s t o have begun d u r i n g t h e v o l c a n i c 
a c t i v i t y and c o n t i n u e d i n t e r m i t t e n t l y t o t h e p r e s e n t 
d a y „ " 

The b l o c k f a u l t i n g r e s u l t e d i n c o a r s e e l a s t i c s b e i n g s h e d i n t o t h e 

g r a b e n v a l l e y t o a t h i c k n e s s of s e v e r a l t h o u s a n d f e e t „ 

S o u t h W i l l o w Greek s e c t i o n 

T h i s s e c t i o n i s g e n e r a l i z e d b o t h w i t h r e s p e c t t o d e s c r i p t i o n and 

t h i c k n e s s e s o See P l a t e XV f o r c r o s s s e c t i o n , . 

F e e t 
S a l t Lake g r o u p 

F a n g l o m e r a t e , t a n , v e r y p o o r l y s o r t e d , u n c o n 
s o l i d a t e d t o w e l l c o n s o l i d a t e d w i t h CaCO^, 
composed p r i m a r i l y of P a l e o z o i c b l a c k l i m e 
s t o n e s and l i g h t c o l o r e d q u a r t z i t e s w i t h l e s s e r 
amounts of g r e e n and brown s h a l e s , t a n t o 
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t.he St:illsb\ll"J LOlmtdns. Cf more concern to this study are the Tertiary 

volcanics J C onglolU(3:c.:::tes, c:mct fanglomerates l!hich T!lc1ke UIJ tnt:, lov,er 

portiorlS of the mOl1l1tairiS c:n.ci t.11G dissected })edirnent tl1at e:·:terlcis into 

the v:'_lleyo Thomas (1946$ Pi). l09~llO) gives the followin£; general 
I 

resume for post,-I,a:r'2mide events o 

!iSediments of probi'.ble :::':ocene age, considered to 
be equlvDlent to tlll~ l:cisatch foma.tion els€1'lhere 
in Ub.h, ~Jers deposited along the east flank of 
the D3.jor anticliu""l fold that nm·r forms the 
Stansbur",f Hange, and may have been distributed 
"ridely' as fluvi2.tile D.nd perhaps lacustrine 
deposits in Tooele Valley. !lfter the deposition 
of the i,?-satch fornwtion~ volcanic eruptions on a 
moderate scale distributed latitic flows and 
breccias, and tuffs over the region. Basalt was 
erupted locally in the Stansbury range as the last 
st;J.ge of volcanic activity in the area. These 
volcanic rocks have been extensively eroded from 
the highland areas and redeposited by streams at 
lmler elevations. 

Block faulting typic",l of the B:l.sin :'nd Range pro
vince ap}:iears to hc.ve begun durinG the volcanic 
ac,tivity :o.nd continued intermittently to the present 
daYol! 

The blocl'\: faulting resulted in coarse clastics being shed into the 

graben valley to a. thiclrn.ess of severB.l thousand feeto 

This section is generalized both \dth respect to description and 

thicknesses 0 See Plate XV for cross sectiono 

Salt Lake group 

Fanglomerate) tan, very poorly sorted, uncon
solidated to well consolidated "lith GaG?~e 
composed primarily of Paleozoic black lime
stones and light colored qU2.rtzi tes 'wi th lesser 
amounts of green and brown shales, tan to 

Feet 
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d a r k brown s a n d s t o n e s and c h e r t » S m a l l 
amounts o f v o l c a n i c f r a g m e n t s and r e d c o n 
g l o m e r a t i c c o b b l e s a r e p r e s e n t „ Lower i n 
t h e s e c t i o n t h e v o l c a n i c d e t r i t u s i n c r e a s e s 
c o n s i d e r a b l y © 

C o n g l o m e r a t e , w h i t e t o t a n , v o l c a n i c d e t r i 
t u s , s l i g h t l y c a l c a r e o u s e x c e p t f o r two 
t h i n m a r l o r c h a l k z o n e s 0 D i s t i n c t i v e l y 
s t r a t i f i e d b u t t o r r e n t i a l i n n a t u r e w i t h 
I n d i v i d u a l s t r a t a r a n g i n g from s e v e r a l 
I n c h e s t o 4 o r 5 f e e t i n t h i c k n e s s 0 

P a r t i c l e s i z e r a n g e s from c l a y t o b o u l d e r s 
4 f e e t a c r o s s o I n g e n e r a l t h e m a t r i x i s 
a f i n e s a n d , p o o r l y c o n s o l i d a t e d b u t r e 
s i s t a n t t o e r o s i o n e 

B r e c c i a , r e d t o b rown, v o l c a n i c , c o a r s e 0 

S a n d s t o n e , l i g h t g r a y , v e r y t u f f a c e o u s , n o t 
w e l l c o n s o l i d a t e d and c o n t a i n s some b o u l d e r s 0 

A l l m a t e r i a l i s v o l c a n i c 0 Seems t o v a r y 
c o n s i d e r a b l y i n t h i c k n e s s © 

B r e c c i a , r e d d i s h - b r o w n , v o l c a n i c , c o a r s e , 
w i t h l o c a l m a s s i v e a n d e s i t e bodies© 

A g g l o m e r a t e , g r a y , t o r r e n t i a l , may r e p r e s e n t 
a v o l c a n i c mudflow© 

B r e c c i a , v o l c a n i c , d a r k b rown , v e r y c o a r s e e 

A n d e s i t e , d a r k b rown , m a s s i v e , a p p a r e n t l y r e p 
r e s e n t s a flow© 

A g g l o m e r a t e , g r a y , t u f f a c e o u s , shows some s t r a t i 
f i c a t i o n and p a r t i c l e s r a n g e from sand t o b o u l d e r s 
4 t o 6 f e e t ac ross© 

—— u n c o n f o r m i t y — 

Wasatch ( ? ) f o r m a t i o n ( P a l e o c e n e t o Eocene a g e ) 

F a n g l o m e r a t e , r e d t o o r a n g e , w e l l I n d u r a t e d w i t h 
c o a r s e , s andy m a t r i x a,nd cement of r e d c a l c a r e o u s 
clay© B o u l d e r s c o n s i s t m o s t l y of d a r k g r a y t o 
l i g h t g r a y l i m e s t o n e , s i l t y s a n d s t o n e , and r e d 
m o t t l e d , s a n d y , l imes tone© The b o u l d e r s a r e 
s l i g h t l y rounded© Shows c r u d e s t r a t i f i c a t i o n © 
Average s i z e of t h e c o a r s e d e t r i t u s i s 2 t o 6 inches© 

40 

dark brovm somdstones a nd chert.. Small 
amounts of volcanic fr~gments end r ed con
glomer atic cobbles ar e present .. Lot'ler in 
the section the volcanic detritus i ncreases 
considerably .. 

Conglomerate , white to tan , volcanic detri
tus, slight~ calcareous except for t~u 
thin marl or c halk zones" Distinctively 
stratified but torrential in nature with 
i ndividual strat~ r angine from several 
inches to 4 or 5 feet in thickness " 
Partie Ie size r <mges from clay to boulders 
4 feet across.. In general the matrix is 
a fine sand , poor ly consolidated but re
sistunt to erosion .. 

Breccia, red to bro~m, volcani c, coarse .. 

Sandstone, light gray, very tuffaceous , not 
~rell consolidated and contains some boulders .. 
All materia l is volcanic" Seems to vary 
considerably in thickness .. 

Br eCCi a , reddish-brown, vol canic, coarse, 
"lith local massive andesite bodies .. 

AgglOl!lerate, er a.y, t.orrential, may represent 
a volcan ic mudflow .. 

Breccia J volcanic , dark brown, very coarse . 

Andesite, dark brovm, maSSive, apparently rep
resents a flow .. 

Agglomerate, gray , tuffac eous, sh~~s some strati
fication and particles range from sand to boulders 
4 to 6 feet across .. 

--- unconformity 

l:!asatch (1) formation (Paleocene to Eocene age) 

Fanglomerate, red to orange, 'rlell indurated with 
coarse, s andy matrix and cement of r ed calcareous 
cla.y .. Boulders consist mostly of dark gr ay to 
light gr ay limestone, silty sandD t one, and red 
mottled, sandy, lime5tone~ The boulders are 
slightl y rounded.. ShOHS crude strutification .. 
Average size of the coarse detritus is 2 to 6 inches .. 
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F e e t 
a n g u l a r u n c o n f o r m i t y ••• 

P a l e o z o i c l i m e s t o n e s ? 

D a v e n p o r t Canyon s e c t i o n 

A s e c t i o n measured i n Davenpo r t Canyon a b o u t 2 i / 2 m i l e s n o r t h of 

Sou th Wi l low Greek Canyon was s i m i l a r w i t h t h e a d d i t i o n of a 400 f o o t bed 

of l i m e s t o n e . 

F e e t 
S a l t Lake g r o u p 

B r e c c i a , r e d d i s h b rown , v o l c a n i c , coarse© 600 - 800 

S a n d s t o n e s arid s i l t s , g r a y , t u f f a c e o u s , 

somewhat c o n g l o m e r a t i c » 300 - 40C 

B r e c c i a , d a r k b rown , coarse© 40 - 50 

S a n d s t o n e , g r a y , t u f f a c e o u s , c o n t a i n s 

i s o l a t e d l a r g e v o l c a n i c bou lde r s© 300 - 400 

L i m e s t o n e , t a n t o y e l l o w , d e n s e , c r y s t a l l i n e © 300 - 400 

S a n d s t o n e , l i g h t g r a y , t u f f a c e o u s © 400 - 500 

A n d e s i t e , d a r k brown, m a s s i v e , r e p r e s e n t s 

flows© 100 - 200 

—— u n c o n f o r m i t y — 

P a l e o z o i c l i m e s t o n e s © ? 
Wasa tch ( ? ) f o r m a t i o n 

Rocks c a l l e d Wasa tch ( ? ) f o r m a t i o n i n t h e measu red s e c t i o n have a v e r y 

l i m i t e d e x t e n t on t h e e a s t s l o p e s of t h e S t a n s b u r y M o u n t a i n s e The o n l y 

e x p o s u r e i s a c o a r s e f a n g l o m e r a t e t h a t l i e s j u s t above t h e f i r s t and o l d e s t 

v o l c a n i c s © I t i s p l a s t e r e d on t h e P a l e o z o i c l i m e s t o n e s and d i p s s t e e p l y t o 

t h e east© A p o r t i o n of t h e o u t c r o p c a n be s e e n s e v e r a l hundred y a r d s above 
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Feet 
--- angular unconformity ---

Paleozoic limestones ? 

Davenport Canyon section 

A section measured in Davenport Canyon about 2. :/2 miles north of 

South llillow Creek Canyon was s:Lililar with the addition of a 400 foot bed 

of limestone. 

Salt Lake group 

Breccia, reddish bro ... I11.9 volcanic, coarse. 

Sandstones and silts, gray, tuffaceous, 
somevrhat conglomera '~ic. 

Breccia, dark brown, coarse~ 

Sandstone, gray, tuffaceous, contains 
isolated large volcanic boulders. 

Limestone, tan to yellow, dense, crystalline o 

Sandstone, light gray, tuffaceous. 

Andesite, dark brol-in, massive, represents 
flows 0 

--- unconformity 

Paleozoic l.imestones 0 

1vasa tc h (?) formation 

Feet 

600 ~ 800 

300 40C 

40 50 

300 400 

300 - 400 

400 500 

100 = 200 

? 

Rocks called ;;asatch (?) formation in the me<J.sured section have a very 

limited extent on the east slopes of the Stansbury Hountainso The oP~y 

exposure is a coarse fanglomerate that lies just above the first and oldest 

volcanics. It is plastered on the Paleozoic limestones and dips steeply to 

the easto A portion of the outcrop can be seen several hundred yards above 
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t h e r a n g e r s t a t i o n i n South Val low Creek Canyon. A n o r t h - s o u t h f a u l t 

a p p a r e n t l y l i e s be tween t h e lias a t ch ( ? ) f o r m a t i o n and t h e t h i c k v o l c a n i c 

s e q u e n c e „ 

Reasons f o r c a l l i n g it. t h e Wasatch ( ? ) f o r m a t i o n a r e a s f o l l o w s J 

l o I t i s w e l l cemented , and u n l i k e t h e f a n g l o m e r a t e s 
-above t h e v o l c a n i c s wh ich a r e p o o r l y cemen ted . 

2 . I t h a s an a b u n d a n t s a n d y , s h a l y , and l i m y m a t r i x 
l i k e p a r t s of t h e Wasatch g r o u p e a s t of S a l t Lake 
C i t y . 

Wo f o s s i l s were found i n i t , and i t l i e s a p a r t from t h e v o l c a n i c s so t h a t 

s t r a t i g r a p h i c r e l a t i o n s canno t be d e m o n s t r a t e d . The c o r r e l a t i o n mus t t h e r e 

f o r e be c o n s i d e r e d v e r y p o o r l y e s t a b l i s h e d . 

S a l t Lake g r o u p 

Thomas ( 1 9 4 6 , p p . 1 1 3 - 1 1 4 ) p l a c e s o n l y t h e y o u n g e s t f angLomera t e 

( P l a t e XV, u n i t 3) i n t h e S a l t Lake g r o u p . I n t h i s p a p e r a l l t h e T e r t i a r y , 

pos t -Was a t ch ( ? ) d e p o s i t s ( P l a t e XV, u n i t s 3 t h r o u g h 11.) a r e i n c l u d e d w i t h i n 

t h e S a l t Lake g r o u p . 

The v o l c a n i c a g g l o m e r a t e s , b r e c c i a s , and t u f f s ( P l a t e XV, u n i t s 3 - 9 ) a r e 

d i s t i n c t l y s t r a t i f i e d and a t t a i n a t h i c k n e s s of 1500 t o 2000 f e e t . They l i e 

i n a b e l t a l o n g t h e e a s t f l a n k of t h e S t a n s b u r y Moun ta in s from Box E l d e r 

Canyon t o Davenpor t Canyon and d i p e a s t w a r d a b o u t 20 . 

S e v e r a l t h i n s e c t i o n s were made i n an e f f o r t t o r e c o g n i z e a n y s i m i l a r i t i e s 

of t h e v o l c a n i c r e c k s t o t h o s e i n t h e O q u i r r h and T r a v e r s e M o u n t a i n s . They 

were examined and r e p o r t e d on by P r o f e s s o r Max S r i c k s o n o f t h e M i n e r a l o g y 

Depar tmen t of t h e U n i v e r s i t y of Utah a s f o l l o w s j 

No. 1 . A n d e s i t e from Davenpor t Canyon. 

I n t h i n s e c t i o n t h i s r o c k h a s a h y a l o p i l i t i c 
t e x t u r e . I t s a v e r a g e c o m p o s i t i o n r u n s 70 p e r 
c e n t a n d e s i n e , 10 p e r c e n t a u g i t e , 1 0 p e r c e n t 

the r&:nger statlor: in South :Jillo-:'J Creek C<myono A nortb=south fault 

apparently lies be-t.'.Joon the :lasatch (?) fornation and tte thick volcanic 

seQuence 0 

Fi.e<3.scns for G:J,llinS it. the l:a~)atch (?) fcrmation are as 1'0110'\,,/5: 

10 It is ,Jell cemented, arrl unlike th3 fanglomerate5 
E~bove the vo1cJ.nics which 3.T.8 :~)Oorly e8mented. 

20 It llt:lS D.11 ablu1.clant sar:dy.9 nhaly, a.11d ]-iIP-::r matrix 
li~:.c p'J,rt::; of th8~~;3.satch group 6:lst of Salt Lake 
Ci tJl' <' 

no fossils ",ere i\:)1.111;' in it, and it lios ap.'lrt from the volcanics so that 

stratigraphic rele:tions C:J.i::1.0t be dcr:lOl1strated. Tho correlation must there-

fore be considered YOJ..;j poorly established. 

Thomas (194.6, TIP. 113-111+) placos only the youngest fanglomerate 

:tXl tile :.33.1t Lake groupo In this paper aLl the Tertiary, 

(?le.t. (} X:v ~ wuts 3 through ll) are i..rlcluded uithin 

the Salt Lake group. 

The volcanic aGglomerates, breccias, and tuff's (Plate XV, uni ts 3~9) are 

distinctly stre:tified c.nd attain a thickness of 1500 to 2000 feet. They lie 

in a belt along tho east flank of the Stansbl:xy j:,'I01.mtains from Box Elder 

Canyon to Da1renport Canyon and dip east ... \lard about 20
0

• 

Several tr.in scct:i.ons 1';(1'8 ,::ade in 2,,21 effort t8 recognize any similarities 

of the volcanic rocks to those in the Oquirrh and Traverse JiIo1.L'1tains. They 

't'1ere e.xanined 

Departrnent of tl1e 

No .. L 

re'Jorted on by Professor ].lax Ericksor, of the l1ineralogy 

Uni verd ty of Ut!Jh as follows; 

.:\ndesite from Javenport Canyon 0 

In thin section this rock has a hyalopilitic 
te.x:Cll.t't?o It::; a,verage compositio:cl r1ms 70 per
cent ?,ndGsin?~ 10 percent 2,,-'gite.? 10 percent 
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b i o t i t e , and 1 0 p e r c e n t g l a s s . The a n d e s i n e 
i s p r e s e n t i n m i c r o l i t e s n o t p h e n o c r y s t s . 
Trie a u g i t e i s m o s t l y p h e n o c r y s t a l l i n e . 

Ho. 2 . A n d e s i t e I r a n Sou th Wil low Creek . 

I n t h i n s e c t i o n t h i s r o c k shows a p i l o t a x i t i c 
t e x t u r e w i t h some p r e f e r r e d o r i e n t a t i o n t h a t 
may be t h e r e s u l t of f l o w a g e . Andes ine makes 
up 75 p e r c e n t of t h e r o c k and a p p e a r s b o t h 
a s zoned p h e n o c r y s t s and a s m i c r o l i t e s . I n 
t h e p h e n o c r y s t s t h e a v e r a g e c o m p o s i t i o n i s 
Ab56^44« H o r n b l e n d e i s p r e s e n t a s a b o u t 
15 p e r c e n t of t h e r o c k and shows m a g n e t i t e 
r i m s . The o t h e r 10 p e r c e n t I s p r e d o m i n a n t l y 
a u g i t e . 

As a r e s u l t i t may be c o n c l u d e d t h a t g e n e r a l s i m i l a r i t i e s e x i s t b e 

tween t h e Oqui r rh—Traverse v o l c a n i c s and t h o s e i n t h e S t a n s b u r y M o u n t a i n s . 

They have t h e same t e c t o n i c s e t t i n g and a r e p r o b a b l y o f t h e same a g e . 

The c o n g l o m e r a t e ( P l a t e XV, u n i t 1 0 ) , composed a l m o s t e n t i r e l y of 

v o l c a n i c m a t e r i a l , r e p r e s e n t s e r o s i o n from a v o l c a n i c t e r r a i n and r e -

d e p o s i t i o n a t a l o w e r e l e v a t i o n ( P l a t e XVI, f i g u r e A and B ) . The l a c k o f 

any P a l e o z o i c r o c k s i n t h i s c o n g l o m e r a t e would i n d i c a t e t h a t t h e v o l c a n i c 

a c c u m u l a t i o n s e f f e c t i v e l y d e f l e c t e d d r a i n a g e from t h e S t a n s b u r y Moun ta in s 

a t t h i s p l a c e and no P a l e o z o i c s were washed i n . 

The y o u n g e s t f a n g l o m e r a t e ( P l a t e XV, u n i t 11 ) i s s i m r i l a r t o t h e H a r k e r s 

f a n g l o m e r a t e . Lamber t (1941* PP« 2 3 - 2 4 ) named t h i s u n i t t h e S t a n s b u r y 

c o n g l o m e r a t e and a g g l o m e r a t e . I t h a s an a n g u l a r d i s c o r d a n c e of abou t 5 ° 

w i t h u n i t 10 b u t no uncon fo rmab le c o n t a c t was s e e n . F a u l t i n g , a s p r o p o s e d 

f o r t h e o r i g i n of t h e H a r k e r s f a n g l o m e r a t e , a l s o seems t o b e t h e b e s t e x 

p l a n a t i o n fo r t h e f a n g l o m e r a t e f l a n k i n g T o o e l e V a l l e y . The d e f i n i t e d e c r e a s e 

i n v o l c a n i c d e t r i t u s and I n c r e a s e i n Cambrian s h a l e s and q u a r t z i t e s i n t h e 

u p p e r p a r t of t h e u n i t i n d i c a t e s t h e i n c r e a s e d deve lopmen t of d r a i n a g e from 

t h e h igh P a l e o z o i c r o c k s t o t h e w e s t a c r o s s t h e v o l c a n i c a r e a . The change 

4.3 

bj~otitGj a::d. Ie })erC,,3nt glas~3 a ~r11e 8T1Cle.sil1.e 
: ... C -:)~\'3Se~1"t, J,,}1 I:,j,cr~o,li tes 1.1ct pllenOC:r:7~)tso 

T';~'~G ~l1.l[~i to lG 1~~;)8t~ly pl1.:~nocry~3tGllint3(J 

In thin 8oci:io;:: this rock shm·13 a piloto.::ritic 
tc::t'LD:'O Hith sor;:'3J:t'Gi'erred orient<:ttion that 
nD.y be the ref;u1t: of flo\·:n.gco 
~::.) 75 ~~"JE~~ :rCG::l~-~ af tl1 C roc:c t?4c.d c~p}):::;[lr3 botll 
:}~:J ZOYlcd 11hcI1DC1-::,r:JtE.:;; arld O.G nlicr~olites() In 
t,~-~(; F~11e:tlocr:r8':~r~3 t.ll;;:; o.'tJCr'ag·3 compositio11 is 
;1-"·r-6 i\v, t crc,,~~ ..... ~ .... : nYl~"'-l l<~ praro.~'Yl..l. '"'is ~'oout H;J-Y .... Ll~l-0 ~l J, ""}_'-';;h.,dC'., • oJ ,-u ~Hl. 'C~ 0.' 

15 percent of the rock 6.nd shows m!J.g~:.eti te 
rJ.l::5 0 1'1'18 other 10 percelT~ is predo:r:L'1antly 
~:ueiteo 

As cC. reslLH j:t ~,"'.y be concluded th,:!t f,cncro.l similarities exist be-

cor:1~OS8d ;::.1r:lO::;t entirely of 

1TO Ie :i.i1.i c 

doposition ;it 0. 10lI:C:C elcva.tion (Il1de XVl:, f::.rlTC J Pied B). The lack of 

an~" Pclcozoic rock::.; :1.;: this cor:'t~loc;crate Hovlcl :u}dic,;,tc tha.t the volca..'1ic 

aCCl'rl._:to.tions effectively deflected drainro[;e from the St<:,nsbury Eounta.ins 

a:1:, t~1J .. s 'JJ.n. ee :mel no ?D.leozoics 't'len:; ''lashed ino 

'l'ilo younr;8f;t, f~',~l~~loncrate (Pla,te rv~ unit 11) is similar to the Harkers 

fanglomerate. pp. 23~~24) named thj.s unit the Stansbury 

congloJ:'£lratc an.cl ag,'?,loTu;rGte a It has an angular discordance of about 50 

, +-
CUv :-;us seeno }~.l~ting~ as proposed 

for t,£:cl origin of the Ebrkcr,s fanglo:;,erat.e, .:llso seer:~,s to be the best ex-

pJ.ar~3.tioE for th';:: fcmelo:~10rB.te flarJd.ng Tooele Valleyo The definite decrease 

in volcanic dct,ri tus nr} ::;1CreD.Se in GaJ1brian 3h:018s o.::td quartzites in the 

upper pc;,rt. of t~n.c 1}nit inc:ico.tes the 5 .. I:cre3.Gcd cle1!elopr:'.ent of dra.inage from 

the high Paleozoic rockf; to the west across the volcanic area. The change 



PLATE XVI 

A, N o r t h s i d e of" South Willow Creek Canyon i n t h e S t a n s b u r y 
M o u n t a i n s . View o f t u f f a c e o u s a g g l o m e r a t e d i p p i n g 
a p p r o x i m a t e l y 2 5 ° t o t h e e a s t . 

B. South s i d e of South Wil low Creek Canyon, View of v o l c a n i c 
c o n g l o m e r a t e , a b o u t 800 f e e t e x p o s e d i n t h i s c l i f f . 

PLATE XVI 

A. North side of South llillO'o'l Creek Ca1'IJ'"on in t he Stansbury 
Mountains. View of tuffaceous agglomerate diWi ng 
approximately 250 to the east. 

1 

.... --- - ( B. South side of South \dllow Creek Canyon. View of volcanic 
conglOOlerate, about 800 feet exposed in this cliff. 



may have been due t o r enewed u p l i f t o f t h e r a n g e b y f a u l t i n g . Thomas 

( I 9 4 6 , p« 113) s u g g e s t e d a l a t e P l i o c e n e a g e f o r t h e r enewed u p l i f t wh* ch 

c o r r e s p o n d s w e l l w i t h t h e w r i t e r 8 s t e n t a t i v e d a t i n g of t h e H a r k e r s f a n g l o m e r a t e . , 

Along t h e w e s t f l a n k o f . the O q u i r r h Moun ta in s t h e r e a r e l i m i t e d o u t 

c r o p s o f t h e same f a n g l o m e r a t e b u t t h e c o n s t i t u e n t p a r t i c l e s a r e much c o a r s e r , 

a s migh t be e x p e c t e d from t h e s t e e p O q u i r r h f r o n t . Thomas (194&, p . 117) 

p o i n t s ou t t h a t t h e b e d s of t h e f o r m a t i o n a l o n g t h e O q u i r r h Moun ta in s now 

d i p v a l l e y w a r d a t a n g l e s p r e v a i l i n g l y l e s s t h a n t h e i n c l i n a t i o n o f b e d s 

a l o n g t h e S t a n s b u r y M o u n t a i n s , p r e s u m a b l y b e c a u s e of e a s t w a r d t i l t i n g by 

l a t e r b l o c k f a u l t i n g . 

^ i c k e y - C a s s i t y Hp. 1 w e l l 

The r e c e n t d r i l l i n g of a t e s t o i l w e l l a b o u t 3 m i l e s n o r t h e a s t o f 

G r a n t s v i l l e , Utah a t t h e n o r t h end of Tooe le V a l l e y h a s p r o v i d e d an e x c e l l e n t 

o p p o r t u n i t y t o l e a r n s o m e t h i n g of t h e s u b s u r f a c e Genozoic s e d i m e n t s w i t h i n 

t h e G r e a t S a l t Lake B a s i n . Th i s I s one of t h e few d e e p w e l l s i n t h e a r e a 

f o r which samples a r e a v a i l a b l e . I t I s d e s c r i b e d a s f o l l o w s g 

Tooe le County , Hi eke y O i l C o r p o r a t i o n No. 1 - C a s s i t y w e l l 13-2S-5W. 

E l e v a t i o n 4255 f e e t a p p . g r o u n d . Spudded 1 2 - 1 5 - 5 4 5 s e t 10 i n c h c a s i n g a t 

892 f e e t w i t h 200 s a c k s of cement . 

F e e t 

Q u a t e r n a r y 

Gray t o b l a c k , v e r y s o f t , l i m y mud c o n t a i n i n g 
a few t h i n s t r i n g e r s o f sand and g r a v e l . 

( d r i l l e r ' s l o g ) 0 - 892 

Top ( ? ) of T e r t i a r y - S a l t Lake g r o u p 

M a r l jffllt. 
M a r l , g r a y t o l i g h t g r a y , c o n t a i n s some o o l i t e s , 
f e c a l p e l l e t s , a n d m o l l u s c a n s h e l l f r a g m e n t s . 
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}J u .n:3) suggested. J lDto Pliocene ,',ge for th,,~ renm'Jed uplift wl::' eh 

co:creGponds i:eU i{itli. t,;10 l'rriter':::; tent,7.t:tve dating of the HarkEJrs fanglomerate. 

crops of the s,,)j;}e fnn&Lomerote but tho const:i.tnent particles are much coarser, 

ThOIDV.S (19l..6s po 117) 

point;, out tiJ.c.t the bods of tl:c; f,)r~:~:;..t:l.on along tho C<luirrh Eountains now 

dip velleY'Ii13.rd nt 221f;le8 pr.;;Yailingly les0 tllcm the inclination of beds 

c,lon,~ t:',c :3tarlsbm':'7 Hotmtairw.'l presum;,tb1y because of east-viard tilting by 

oil ',,,,ell about 3 miles northeast of 
• 

Gra:1.tsv-llle, Uta.h D.t th," north end of Tooele Valley has provided an excellent 

op:)ort1.;r.:.it7 to learn SOI'!8thing of ti.l8 SUb51),rface Cenozoic sediments within 

is one of the fc'·1 deep Hells in the area 

for >vhich naElples are availableo It is described as follows ~ 

'1.'00e1e County, Hickey O:il Corporation No o 1· Cassity ,'lell 13-2S-5W. 

I!:.lGvc.tion "-255 Eeet Qppo ground 0 Spudded 12~15-54; set 10 inch casing at 

.3')2 feet with 200 3? ck.'l ,)f cement 0 

Gray to black: ver;l soft, limy mud containing 
a fe,,,, thin stringers of sand aJ.ld gravel. 
( ('lriJ~ cT" ~ S 1 O{~) 

Top (?) of Tcrtiar:r -, Salt Lake gr01i.p 

llarl lmit 

r:fa.rl~ gr::'t~,r -co lig~1t i~~l'1!'::i..;{, COTltc"3.ir23 BOnte oc]_it;Jf3 ~ 
fccaJ_ peilet'[)J nrl.d_ noll usc:aJ1 s 1:.. oJ "1 fr~aE7ne11t~3 [) 

,. 
\.!. 

o - 892 
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F e e t 

I t has s andy s t r e a k s composed of q u a r t z , m i c a , 
and d a r k m i n e r a l s o r l e n s e s of t a n c o l o r e d , 
somewhat b e n t o n i t i c c l a y * 892 - 1150 

Same, b u t o o l i t e s make u p 1 0 t o 15 p e r c e n t 
o f t h e s a n c l e s and o t h e r e l a s t i c s r u n t o 
15 p e r c e n t . 1150 - 1170 

M a r l , g r a y , s o f t , s l i g h t l y b e n t o n i t i c w i t h 
s h a l y s t r e a k s due t o h i g h e r c l a y c o n t e n t . 
M i c r o - g a s t r o p o d , g r r j A r J ^ s p . 1170 - 1420 

Same, b u t d a r k e r g r a y , more c l a y and f r a g 
m e n t s , show b l o c k y f r a c t u r e . O o l i t e s few 
I n number . No s a n d , 1420 - 1505 

No s a m p l e s . 1505 - 1560 

Mar l a s a b o v e . , 1560 - 1695 

S h a l e u n i t 

S h a l e , t a n t o y e l l o w , s a n d y , s l i g h t l y 
c a l c a r e o u s w i t h s e v e r a l , s t r e a k s of c l e a n c l a y . 
Sand p a r t i c l e s composed of q u a r t z i t e and 
b l a c k l i m e s t o n e t h a t a r e a n g u l a r t o s u b -
r o u n d e d . 1695 - 1840 

M a r l , g r a y t o w h i t e , somewhat s h a l y . 1840 - 1905 

No s a m p l e s . 1905 - 1995 

S h a l e , l i g h t g r a y t o t a n , s a n d y , c a l 
c a r e o u s . 1995 - 2070 

Sand and g r a v e l u n i t 

Sand and g r a v e l , t a n , d i r t y , composed of a n g u l a r 
t o s u b - r o u n d e d q u a r t z i t i c f r a g m e n t s w i t h l e s s e r 
amounts o f g r a y and b l a c k l i m e s t o n e . A few 
m e l i u s can s h e l l f r a g m e n t s and o o l i t e s . 2070 - 2320 

Marl^ j a n i t 

M a r l , t a n t o g r a y , a s a b o v e . 2320 - 2470 

S h a l e ^ s a n d , a n d g r a v e l u n i t 

S h a l e , l i g h t t a n , s l i g h t l y c a l c a r s o n s , a l t e r n a t i n g 
w i t h l e n s e s of p o o r l y s o r t e d , s a n d s , g r a v e l s and 
c l a y . Sands and g r a v e l s composed p r i m a r i l y of 
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Iti 11as saI1d_Jf- streaks COI!lposecl oit cluartz j lTIica, 
a'1Q dark lunerals or leEses of tan colored j 

sor:le;-'Jha"L bentonitic clayo 

Same, but oolites 1:10ke up 10 to 15 percent 
of tho s;:rrrmies and other clastics run to 
15 percent" 

Harl~ grrJY, SOI"G" slightly ber..t.ollltic l:ith 
shaly streaks due to higher clay cor~t.ent 0 

Hj.cro~gc',st.ropod, fu~:..:['.::?:?_ spo 

Same, but darker graYjl [,ore cIa:r and frag~ 
ments, Sh'),N blocky rracb)reo Ool:i.tes felt! 
in n1:1TIber. Ho sancL 

1110 samples () 

Shale unit -----
Shale, tan to yellOl!, sandy!! slightly 
calcEtl'eous vn th s everal strea;~s 01 clean clay. 
0c:.nd particles composed of qm:,.rtzito and 
black l:L'TIestone tha t <:CU~8 angular to sub
rounded. 

1:10.1'1, gray to i'Jhite~ somCimnt shaly. 

fTo samples. 

Shale), light gr2;,y to tan, si;,ndy.:i cal
careom,o 

San(~ an~ gravel unit 

S92:d .:md gravelj tan, dirty, composed of ar..gclar 
t.o sub-rour:deci c;uar'c,zitic fragr.18nts .'lith lesser 
a'llOlmts of gra:r and black limestone< it fei'l 
mollc;scan shell fragi'lcntn and oolites 0 

Earl l.mit 

liarl, tan to gr8.:r, as above. 

~hQleg sand,and Grave;!. unit 

Shale~ light tan, slightl:f- cDlcareous, alternating 
lrith lenses of poorly sorted, sands, gravels and 
clay. Sands a:ld gravels composed prir:1arily of 

Feet 

892 - 1150 

1150 = 1170 

1170 = Ih20 

lh20 1505 

1505 1560 

1560 1695 

1695 1840 

1840 1905 

1905 - 1995 

1995 = 2070 

2070 - 2320 

2320 - 2470 
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l i g h t c o l o r e d q u a r t z i t e s and d a r k lime— 
s t o n e s o Clays a r e p i n k and b e n t o n i t i c Pew 
o o l i t e s and s h e l l f r a g m e n t s p r e s e n t . 
Samples t h r o u g h t h i s i n t e r v a l c o u l d b e s t b e 
d e t e r m i n e d d i r t y 0 

No s a m p l e s . 

Sand, c o a r s e , a n g u l a r , composed o f f r a g 
ments of q u a r t z i t e , and e q u a l amounts o f 
c a l c a r e o u s s h a l e o r m u d s t o n e 0 

No s a m p l e s . 

Sand, g r a v e l , and s h a l y mud i n a b o u t e q u a l 
amoun t s . R e p r e s e n t s e i t h e r a l t e r n a t i n g 
s t r a t a o r a f a i i g l o m e r a t e . 

Same, b u t e l a s t i c s a r e f i n e r ; t h e r e a r e s t r e a k s 
of v e r y l i g h t t a n , s i l t y m a r l o r mud and t h e 
s ands have more b l a c k l i m e s t o n e t h a n a b o v e 

Sand and g r a v e l , t a n , c o a r s e , u n c o n s o l i d a t e d 
w i t h mincer amounts of c a l c a r e o u s s i l t and 
m i c r o - g a s t r o p o d f o s s i l s . Lymnaea s p . 

Same w i t h t h e e x c e p t i o n t h a t f i r s t i g n e o u s 
d e t r i t u s was r e c o r d e d - a n d e s i t e s , f e l d s p a r , 
da rk m i n e r a l s of mica and t o u r m a l i n e . Also 
found t h i n l e n s e s o f t a n t o y e l l o w s h a l e . 

Same w i t h h i g h e r pe rcen t -age of s h a l e s and 
m u d s t o n e s . 

Same b u t o o l i t i c - up t o 15 p e r c e n t , i g n e o u s 
d e t r i t u s common. P y r i t e and s h e l l f r a g m e n t s 
p r e s e n t and l e s s e r amounts of gypsum and s a l t o 

D r i l l i n g mud f o r mos t p a r t . 

C lay , g r a y and y e l l o w ; c a l c a r e o u s , s i l t y 
s h a l e s ; l i g h t g r a y m a r l s w i t h numerous 
m i c r o ~ - s a s t r o p o d s , Lyjpnaea^,_ v e r t i c o * £ ^ y ^ a . • 

G r a v e l , c o a r s e s and , and s i l t s , t a n i n c o l o r , 
q u a r t z i t e f r a g m e n t s dominant and r a n g e i n s i z e 
up oo 1 i n c h a c r o s s , l e s s e r amounts of l i m e 
s t o n e , i g n e o u s f r a g m e n t s , gypsum, p y r i t e , d a r k 
m i n e r a l s , m i c a , and c a l c i t e . 

light colored quart zitc~ and dark lime
stones. Clays are pink and bentonitic~ FeH 
oolites and shell fragments present. 
Samples through this interval could best be 
detenn.J.ned dirty. 

No sa:1ples. 

Sandf coarsc, angular, cor.!posed of fra.g
ments of quartzite, and equal amounts of 
calcareous shale or mudstone. 

No samples. 

Sand, gravel , and Ghaly mud in aoout equal 
amounts. Represents either alternating 
strata or a fangl~erate. 

Same, but clastics are finer ; there ar e str eaks 
of very light tan, silty mar l or mud and. t he 
sands ~Ave more black l imestone than above. 

Sand and gravel, tan, coarse, unconsolidated 
l'lith mi..'l0l' amounts of calcercous silt and 
micro-gastropod fossilc. LynU1aea sp. 

Sa.>ne \'lith t he cxception that first igneous 
detritus was recorded - andesites, feldspar, 
dark: minerals of mica and tourrnline. Also 
faun::! thin lenses of tan to yello,,! shale. 

Same ,·lith higher percentage of shales and 
mudstones . 

Same but oolitic - up to 15 percent, igneous 
detri tus corranon. Pyrite and shell fragments 
present and lesser amounts of gypsum and salt. 

Drilling mud for most part. 

Clay, gray and yello,,,; calcareous, silty 
shales; light gray marls with nUltJrOl1.S 

micro-~astropods, LYmnaea, Vertico, PQysa. 

Conglomerat e unit 

Gravel, coarse sand, and silts, t an in color, 
quartzite fragnents dominant and r ange i n size 
up ~o I inch across , l esser amounts of l ime
sto3e, igneous fra~nts , gypsum, ~jrite , dark 
miner als , mica, and c31cite. 

2470 - 2925 

2925 - 3060 

3060 - 3125 

3125 - 3205 

3205 - 3305 

3305 - 3495 

3495 - 3740 

3T{KJ - 3890 

3890 - 3975 

3975 - 4045 

4045 - 4080 

4080 - 4120 
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F e e t 

S h a l e s , t a n , c a l c a r e o u s and sandy mixed i n f r e e l y 
w i t h t h e c o a r s e r d e t r i t u s . (4380 i s n o t c o r r e c t e d 
t o c o i n c i d e w i t h e l e c t r i c lo,-; which shows a d e p t h 
o f a b o u t 4925) 4120 - 4880 

— b o t t o m of T e r t i a r y — -

P a l e o z o i c - O q u i r r h f o r m a t i o n ( ? ) 

L i m e s t o n e s , b l a c k , w i t h c a l c i t e s t r e a k s ; g r a y • 
s i l i c i o u s l i m e s t o n e s ; d a r k g r a y d o l o m i t e s ; t a n 
s h a l e s ; and l i g h t , b r i t t l e , h i g h l y f r a c t u r e d 
q u a r t z i t e s . No m i c r o - f o s s i l s * 4880 - 5470 

Gored a p p r o x i m a t e l y 1 7 f e e t b u t r e c o v e r e d o n l y 
7 f e e t . E l e c t r i c l o g shows T .D. a t 5 4 8 0 . Gore 
sample was a p o r o u s , w e l l - f r a c t u r e d , l i g h t c o l o r e d 
q u a r t z i t e , p r o b a b l y p a r t o f t h e O q u i r r h f o r m a t i o n . 

S e v e r a l gas shows we re r e p o r t e d b u t t h e w r i t e r was n o t a t t h e w e l l when 

t h e t e s t s were made and c a n n o t vouch f o r t h e r e p o r t s . O i l s t a i n s were a l s o 

r e p o r t e d b u t t h e c u t t i n g s examined d i d n o t r e v e a l any o i l s t a i n s . However, 

t h e c o r e s a m p l e s t a k e n from t h e b o t t o m o f t h e h o l e s m e l l e d of p e t r o l e u m and 

f l u o r e s c e d u n d e r a b l a c k l i g h t . No s t a i n s were v i s i b l e u n d e r o r d i n a r y l i g h t . 

The w r i t e r was n o t a t t h e d r i l l i n g s i t e when t h e c o r e s a m p l e s were o b t a i n e d . 

47 

Shales, tan, coS.lc2.l'c'.)-:.lC [;.:1~1 ::;').ndy m.i::ccd in fl"'0ely 
·vr.i..th the coo,rser det.l'i tus. (l~S80 is not corrected 
to coincide vrith c18c.tl'ic 10: 1rtlich shm·w o. d.cpth 
of about 4925) 

Paleo zoic - Oquirrh for;~2. tion (?) 

Limestones, black, uith cQ,:~.Cit2 str8a!':s; g,r2,y , 
silicio'ks limestones; ciarl-: zr~',3i do lo::rl,:tes ; tan 
shales; and light, brittl€:.~ h:i.ghly fra..ctm"'ed 
q11artziteso r·Jo n1ic,:.~o'->ro~jsil;~~o 

Cored 11ppro:;dJT,atd;y 17 ':::oot ;),x:' recovered onl;y-
7 feet. Ele ctric lOG shm'J3 'i'. Do at 54S0~ Core 
sample 1m3 a POI'Ol:G, mll-fracttll'ocl, light colored 
fJuartzite, ))robabJ..y Pal"t. oi' the Oquirrh fOl"J!1E.tiono 

'4120 - 4880 

4880 - 5470 

Several gQ.s 8:10,\,;3 ~Jere reported but the 1'lI'iter 1':as not at the well when 

the tests Here mf.'.Co and C8.:t1n0t vOllch for the ro)orts. Oil stains were also 

reported but the cvt,tincc o:;::"Ttined d:'d not reveal any oil stains. HONever, 

ti1C core sarJples kl:on frOYll th8 bottom of the hole smelled of petroleum and 

fluoresced under a black li:~ht. 1:;0 stain::; 'Here v:lsible lL'1der ordinary light. 

The va-iter 1"1aS not :".t the drilling site ",hen th3 core samples 'were obtained. 

'-. 



TiOZEL HILLS 

i n t r o d u c t i o n 

The H o z e l H i l l s a r e a l i e s a l o n g t h e s h o r e o f G r e a t S a l t Lake j u s t w e s t 

of t h e Sou th P r o m o n t o r y 1 fountains and f o r t h e most par t , i s r e p r e s e n t e d by a 

g r o u p of l o w - l y i n g , b a s a l t c apped , h i l l s , A s e c o n d a r y r o a d "which fo l lows ' t h e 

o l d Union P a c i f i c l i a i l r o a d r o u t e t o P romon to ry , Utah g i v e s a c c e s s t o t h e Hoze l 

H i l l s o I n t h e p a s t , t h e a r e a h a s r e c e i v e d c o n s i d e r a b l e a t t e n t i o n b e c a u s e o f 

t h e a s p h a l t s e e p s j u s t off R o z e l P o i n t . 

Ge ornor p h o l o gy 

The Hoze l H i l l s a r e p a r t of t h e i n t e n n o n t a n e d e s e r t and t h e r e a r e no 

pe rmanen t S t r e a m s . A p o r t i o n o f t h e o l d e r Lake B o n n e v i l l e f l o o r c o n s t i t u t e s 

a b r o a d f l a t v a l l e y s e v e r a l m i l e s wide which s e p a r a t e s t h e h i l l s from t h e 

South P r o m o n t o r y Moun ta in s t o t h e e a s t . 

A s e r i e s of a l t e r n a t i n g b a s a l t f l ows and l i m e s t o n e beds p r o d u c e a r e l a t i v e l y 

s h a r p r i d g e o r e u e s t a t h a t p a r a l l e l s t h e l a k e f ront- f o r a d i s t a n c e of s e v e r a l 

m i l e s . The c r e s t o f t h e r i d g e r i s e s a b o u t 300 f e e t above t h e l a k e and r e p r e 

s e n t s t h e maximum r e l i e f i n t h e Hoze l H i l l s . I n a n o r t h e r l y d i r e c t i o n from 

t h e l a k e f r o n t t h e r i d g e becomes subdued and merges w i t h l o n g , l o w , i s o l a t e d , 

b a s a l t - c a p p e d h i l l s . Lake B o n n e v i l l e s e d i m e n t s f i l l t h e i n t e r v e n i n g v a l l e y s 

and i n many i n s t a n c e s v e n e e r t h e b a s a l t s . 

S t r a t i g r a p h y and S t r u c t u r e 

G e n e r a l S t a t e m e n t 

Only Cenozo ic r o c k s a r e r e p r e s e n t e d i n t h e Fiozel H i l l s . They a r e p r e -

ROZEL Hll .. LS 

Introduction 

The Roz el Hille u.rea Ii ~;S along the shore of Great Salt Lake just west 

of the South Promo:rtory IIolU1tain.s .'))"\d for tl:le r:lOst. part. is represented by a 

group of l.m·,'-l:yi~Y:, basalt cG,pped~ hill:;. /\. 8econdar~r road \i1ich follo\1S the 

old U:lioL Pacific ~~D.ilro3.d route to Prc~J.ontory, Ut.2.h gives access to the nozel 

}{il1s 0 

-+ 1-, Cl v ............. seeps off Eo ~el Point a 

Geomorphology 

The Hazel Hills are ~,:n:'t of tl1e inter'l:lonta~e clesert and there are no 

A portion of the older La.ke; Bonnevllle floor constitutes 

a broad flat vnlley 3cvor,'O.1 niles .. .lide "/hich separates the hills from tho 

A series of alterna.tin~; basalt flmiS and limestone beds produce a relatively 

sharp ridge or cuesta that parallels the lake front for a distance of several 

miles 0 Tile crest of the ridr;e rises about 300 feet above the la:(e and repre-

sents the maximur:. relief in the Rozel Hills 0 In e northerly direction from 

the lake front, the rid,~G becoines subdued and nerges \dth long, low, isolated, 

basalt-capped hills, Lake Bonneville sediments fill the intervening valleys 

and in ma.."1Y instances veneer the basalts 0 

3tra tigrD.)hy and Str-clct ure 

C-eneral ;3tate?n~1l~ 

Only Cenozoic rocks are rc~resent-ed in tLe Rozel Bills. Theya.re pre-
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d o m i n a n t l y i n t e r b e d d e d b a s a l t f l o w s and l a c u s t r i n e l i m e s t o n e s w i t h s m a l l 

amounts o f m a r l s , s i l t s , and s a n d s . 

The s t r u c t u r e a p p e a r s s i m p l e . T e r t i a r y r o c k s have a r e g i o n a l d i p t o t h e 

n o r t h e a s t of 1 3 ° . T h i s inay b e due t o a m a j o r n o r t h w e s t - s o u t h e a s t t r e n d i n g f a u l t 

t h a t l i e s b e t w e e n t h e P romon to ry M o u n t a i n s and t h e R o z e l H i l l s , o r one t h a t 

l i e s d i r e c t l y wes t of t h e R o z e l H i l l s c u e s t a . The c u e s t a h a s a l s o b e e n p r o 

posed t o be t h e g e n t l y d i p p i n g l i m b of a f o l d . Mot enough o f t h e T e r t i a r y 

r o c k s a r e e x p o s e d , however , t o d e t e r m i n e t h e l a r g e r s t r u c t u r a l r e l a t i o n s . 

The Q u a t e r n a r y s e d i m e n t s a r e u n d i s t u r b e d . See c r o s s s e c t i o n s on P l a t e X Y I I I . 

Measured s e c t i o n 

The f o l l o w i n g s t r a t i g r a p h i c s e c t i o n was t a k e n a l o n g t h e r i d g e p a r a l l e l i n g 

t h e 3ake and a t a p o i n t abou t 1 /2 m i l e w e s t o f R o z e l P o i n t . 

F e e t 
S a l t Lake g r o u p 

(Top o f s e c t i o n ) 

B a s a l t , d a r k g r a y t o b rown , somewhat c r y s t a l l i n e , 
v e s i c u l a r , and a p p e a r s t o b e i n two f l o w s . 60 

L i m e s t o n e , l i g h t y e l l o w t o w h i t e , o o l i t i c , 
m a s s i v e , p o r o u s . Has a b r e c c i a t e d a p p e a r a n c e 
b e c a u s e of numerous c l a y g a l l s and s i l i c e o u s 

f r a g m e n t s . 45 

Covered b y a l l u v i u m , p r o b a b l y l i m e s t o n e . 1 0 

B a s a l t a s a b o v e a n d s h e e t e d . 32 

L i m e s t o n e , l i g h t t a n , e l a s t i c s a s b e f o r e , 

w i t h some s t r e a k s h i g h l y s i l i c e o u s . 19 

Covered b y a l l u v i u m , p r o b a b l y l i m e s t o n e . 8 

B a s a l t a s above and s h e e t e d . 27 

L i m e s t o n e a s a b o v e . 44 

Al luv ium c o v e r o f c a l c a r e o u s s i l t s and c l a y , 
p r o b a b l y l i m e s t o n e . 30 
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dominantly interbedded basalt flows and lacustrine limestones ldth small 

amounts of marls, silts, and sands. 

The structure appears simple. Tertiary rocks have a regional dip to the 

northeast of 130
• This may be due to a major northwest-southeast trending fault 

that lies betv/een the Promontory Jtiountains and the Rozel Hills, or one that 

lies directly west of the Rozel Hills cuesta. 'l'he cuesta has also been pro-

posed to be the gently dipping limb of a fold. Not enough of theT~rtiary 

'- rocks are exposed51 hOi'llever, to detennine the larger structural relations. 

The Quaternar--j" sediments are undisturbed. See cross sections on Plate XVIII. 

Heasured section 

The follo~:ing stratigraphic section l"las taken along the ridge paralleling 

the lake and at a point about 1/2 mile ,rlest of Rozel Point. 

Sal t Lake group 
(Top of section) 

Basalt, dark gray to brown, somewhat crystalline, 
vesicular, and appears to be in two flmfs. 

Limestone, light yeilol<J' to white, oolitic, 
massive, porous. Has a brecciated appearance 
because of numerous clay galls and siliceous 
fragments. 

Covered by alluvium, probably limestone. 

Basalt as above and sheeted. 

Limestone, light tan, clastics as before, 
'VJith some streaks highly siliceous. 

Covered by alluvium, probably limestone. 

Basalt as above and sheeted. 

Limes~one as above. 

Alluvium cover of calcareous silts and clay, 
probably limestone. 

60 

45 

10 

32 

19 

8 

27 

44 

30 



F e e t 

B a s a l t a s above b u t s t r o n g l y w e a t h e r e d and 
j o i n t e d . (Lake l e v e l ) ' 10 

T o t a l t h i c k n e s s 295 

Water w e l l s e c t i o n 

The d a t a f o r t h i s s e c t i o n was o b t a i n e d f rom an o l d e x p l o r a t i o n w e l l dug 

i n s e a r c h o f w a t e r . The w e l l i s a p p r o x i m a t e l y 6 f e e t a c r o s s and 5 0 f e e t 

d e e p . A c h a n n e l sai >le - as c o l l e c t e d i n 1 f o o t i n t e r v a l s . See P l a t e XVTII 

f o r l o c a t i o n and c r o s s s e c t i o n B-B f o r s t r a t i g r a p h i c r e l a t i o n t o t h e i n t e r 

bedded b a s a l t s and l i m e s t o n e s . M i c r o s c o p i c e x a m i n a t i o n s of t h e s a m p l e s i n 

t h e l a b o r a t o r y showed t h e m t o be b a r r e n o f m i c r o f o s s i l s . 

F e e t 
Q u a t e r n a r y 

Clays and c a l c a r e o u s s i l t s , v e r y l i g h t t a n 
t o w h i t e . 4 

T e r t i a r y - S a l t Lake g r o u p 

M a r l , w h i t e , d i r t y , t r a c e s o f y e l l o w c l a y 
t h a t i s somewhat b e n t o n i t i c . The c l a y s a r e 
s h a l y i n c o n t r a s t t o t h e b l o c k y f r a c t u r e o f 

t h e m a r l s . 7 

M a r l , same a s a b o v e , b u t g r a y e r i n c o l o r , 
s h a l y , and f i s s i l e . 3 
Tuff , g r a j / , g l i t t e r i n g , p o o r l y cemented w i t h 
CaC03o The b u l k of t h e m a t e r i a l i s composed 
of g l a s s y s h a r d s w i t h s m a l l amounts of m i c a 

and o t h e r d a r k m i n e r a l s . • 3 

Mar l and t u f f a s above b u t i n t e r b e d d e d . 3 

Tuff , b l u e - g r a y , p o o r l y c o n s o l i d a t e d , v e r y 

c l e a n . 4 

M a r l , d i r t y w h i t e , s o f t and s h a l y . 2 

M a r l s t o n e , g r a y t o w h i t e , h a r d , b l o c k y 
f r a c t u r e . 7 
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above but strongly 'Neathercd and 
(Lake lovell 

l'later ... ,el1 scction 

10 

Total thickness 295 

The data for thi::; section ",as obtained fror.l an old explor ation well dug 

in search of watero The "le11 is appro~ately 6 feet acr oss <lIld 50 f eet 

deep. A channel sample tiM collected in 1 foot intervals . See Plate XVIII 

for location and cross section B-B for stratj~raphic relation to the inter-

bedded basalts and l imestones. Hicroscopic examinations of t he sampl es in 

t he l abor atory shov/ed t hem to be barren of r.U.c rofossils. 

:;:uatarnary 

Clays and calcare:"us silts , very light tan 
to ... bite. 

Tert i ary - Salt L:lkc gro up 

Y.arl, llhite, dirty, traces of yello\1 clay 
that is scmeuhat bentonitic~ The clays are 
shaly in contrast to the blocky fracture of 
t he rorls o 

Narl, SaJl)3 as above , but grayer in color, 
shaly, and fissile . 

Tuff, gray, glittering , poorly cenented .. lith 
CaCOJ . The hulk of t he material is ccmposed 
of glassy shards '-lith small atlounts of mca 
and other dark minerals ~ 

I-farl and tuff as above but inter bedded. 

Tuff, blue-gray, poorly consolidated, very 
cl ean. 

Harl , dirty \-rote, soft a.'1d shaly. 

Harlstone, gray to " .. hite, hard, bl ocky 
f r acture. 

Feet 

4 

7 

J 

J 

J 

4 

2 

7 
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F e e t 

C l a y , l i g h t t o n , c a l c a r e o u s and c o n t a i n s a 1 i n c h 

s t r a t u m of c a r b o n a c e o u s f r a g m e n t s i n a q u a r t z s a n d . 4 

M a r l , w h i t e , s o f t , c rumbly , b a s e n o t e x p o s e d . 10 

T o t a l t h i c k n e s s 4? 

L e o n o r a - R a d d a t z w e l l l o g 

T h i s s e c t i o n was t a k e n from a w e l l l o g s u p p l i e d anonamous ly t o t h e 

w r i t e r . The s a m p l e s were n o t a v a i l a b l e f o r e x a m i n a t i o n b y t h e w r i t e r . The 

w e l l was d r i l l e d i n 14-9N-8W, Box E l d e r County , Utah i n 1934» Bee P l a t e 

XVIII f o r l o c a t i o n . 

Lake B o n n e v i l l e and Recen t l a c u s t r i n e 
s e d i m e n t s * Mo s a m p l e s 

S h a l e , Whi te t o b u f f , c a l c a r e o u s , a s h y , 
w i t h some b e n t o n i t i c s t r e a k s . C o n t a i n s 
p e b b l e s of s a n d s t o n e and c a l c a r e o u s q u a r t z i t e . 50 - 200 

Top ( ? ) o f S a l t Lake g roup 

S i l t , l i g h t g r a y , a s h y , c a l c a r e o u s and 
m i c a c e o u s . 

S a n d s t o n e , composed of a g g r e g a t e s o f 
q u a r t z i t e f r a g m e n t s , g l a u c o n i t e and 
m i c a . Cemented w i t h ash and p e r m e a b l e . 

S i l t a s a b o v e . 

S h a l e , v e r y l i g h t g r a y , a s h y and 
c a l c a r e o u s . 

S a n d s t o n e , g r a y , c o n t a i n i n g medium s i z e d 
f r a g m e n t s o f q u a r t z i t e , some g l a u c o n i t e , 
and a shy c a l c a r e o u s cement . 

S h a l e a s a b o ^ e , becoming b e n t o n i t i c and 
l o c a l l y l a m i n a t e d o 

Same w i t h r o u n d e d p e b b l e s of l i m y q u a r t z i t e 
and s i l i c i o u s l i m e s t o n e , a v e r a g e d i a m e t e r of 
5 mm. 610 - 710 

F e e t 

0 - 5 0 

200 - 230 

230 - 250 

250 - 350 

350 - 330 

380 - 390 

390 - 610 
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ClaY3 light tan, c::'ucareol;s aIld contains a 1 inch 
'stratui'Il of Garbo:-::.acec;us fr.::lgrnents ir: a quartz sand. 

112.rl y 1'lhite, soft., crumbly, b"we not exposedo 

Feet 

4 

10 

Total thickness 47 

Tl'.is section 1"<2.3 taken from a well log supplied anona.mously to the 

Hritero '1'110 samples \·rore not ava~~_lable for eX3.i11ination by the writer. The 

viGil NO.S d.I·i.lled in l.4=9N-cn'l, l30x ill.der County, utah in 1934. See Plate 

XVIII for locution .. 

Lake Bonneville and Meent. l3,custrine 

S;-.;:le, white to buff, calcareous, ashy, 
with SOi;'O bentonitic streaks. Contains 
pebbles of sanci.sto:::.o ~md calcareous quartzite. 

Top (?) 01' ;3<:~lt 1,8}~<3 group 

Silt, light graY:1 ashy, calcareous and 
Tilicacecus • 

Sandstone, composed of aggregates of 
quartzite fragments, glauconite and 
:rica. Cemented ,,,i th 3...sh and perrrleable. 

Silt as above. 

Shale, very light gray.5l Clshy and 
calca.reous 0 

Sa..'1G.stone , gray, containine; medium sized 
fri~grrlents of quartzite, SO::lC) glauconite, 
and ashy calcareous cement. 

Shale 2.8 abo"re, bec()"rning bentonitic and 
locally lamin&..ted. 

Sa..rne vlith rO'Linded pebbles of limy quartzite 
and silicious limestone, average diaIT,eter of 
5 TIm. 

o - 50 

50 = 200 

200 - 230 

230 250 

250 350 

350 - 380 

380 - 390 

390 - 610 

610 - 710 
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F e e t 

S h a l e , d a r k brown, v e r y h a r d , w i t h t r a c e s of 

m i c a and c a r b o n a c e o u s s t r e a k s . 710 - 720 

S h a l e , g r a y , a s above and becoming more c a l c a r e o u s » 

L o c a l l y " c r y s t a l l i n e . 720 - 330 
M a r l , v e r y l i g h t g r a y t o g r e e n , h a r d , i n t e r b e d d e d 
w i t h b rown, l i m y , s h a l e . M a r l g r a d e s i n t o some 

d o l o m i t i e l i m e s t o n e s . 830 - 390 

S h a l e , brown t o p i n k , h a r d , c a l c a r e o u s w i t h 

b l o c k y f r a c t u r e . 390 - 910 

S h a l e , brown t o g r a y , s o r t , c a l c a r e o u s - s i l t y . 910 - 950 

Mar l o r a r g i l l a c e o u s l i m e s t o n e , w h i t e ^ g i l s o n l t e 

i n s m a l l a m o u n t s . 950 - 980 

S h a l e , w h i t e , c a l c a r e o u s , b e n t o n i t i c , w i t h 

p e b b l e s o f q u a r t z i t e . 980 - 1080 

Same a s a b o v e w i t h c a l c a r e o u s ( a r a g o n i t e ) 
o o l i t e s . Average d i a m e t e r of 1 .5 mm. 1080 - 1090 
M a r l , w h i t e , v e r y a r g i l l a c e o u s , f i n e l y 
c r y s t a l l i n e , p r o b a b l y p o r o u s . Had good 

l i v e o i l s t a i n . 1090 - 1120 

S h a l e , g r a y t o t a n , a s h y , v e r y s i l t } - , 
w i t h b e n t o n i t e * 1120 - 1180 
Graywacke, b l a d e t o d u l l g r a y , an 
a g g r e g a t i o n o f f e r r o - m a g n e s i u m m i n e r a l s . 
Source seems t o have b e e n an a n d e s i t i c 

b a s a l t . 1180 - 1250 

S h a l e , l i g h t t a n , s i l t y , i n t e r b e d d e d c a l c i t e 

s t r i n g e r s . 1250 - 1280 

S h a l e , g r a y , v e r y s o f t , b e n t o n i t i c . 1280 - 1310 

Same b u t v e r y o o l i t i c . O o l i t e s r o u n d t o 
e g g - s h a p e d w i t h p y r i t e or c l a y n u c l e i . 1310 - 1420 
S h a l e , l i g h t t o d a r k b rown, c a l c a r e o u s , 
b e n t o n i t i c , c o n t a i n i n g l i m e s t o n e and p y r i t e 
g r a i n s . L o c a l l y s t r e a k s a r e v e r y s i l t y 

and some c a l c i t e v u g s p r e s e n t . 1420 - 1500 

Graywacke a s a b o v e . 1500 - 1510 
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S~]:;~l.e 9 day k broi'Jr., 1Tory" h.G,rd.~ ~~l:t tl:l trCLces of 
I~tiC.J. 211(1 car~onE,ceolJ.D Dtreal~§~~ 

Shale.~ gray j as above an:!. bcco;d.ng :Glore ca1c;~treous 0 

Locally cr}Tstallinco 

I1arl, very l:.f)lt grc,J to green, hDrcl~ interbedded 
',lith oro"m.)' lirr'.Y.I> shale. E3,rl grades into some 
dolon:j_tic IiL:estou8:J~ 

Sh2.1e j 1JrG~!.c. to ~)irlJ:Cj hE.rd, cJ..lc8,re01.1S ~1it11 
l)locl~f fr(~·.ctlll"e n 

l,r::;,rl or argil.l::J.ceoHG licestGD8~ white, gilsonite 
in small amounts 0 

3hale~ ;lhi te~ calc2~reol:,s, ;'cntonitic, with 
pebl')la s of q1)~artzitea 

Sane c,'] abov8 ·"ith calcareous (aragonite) 
oolites. ,.'[crage diaII'.eter of 1.5 Ire'l. 

l~l3.rJ~, t?/11it-G., verJr al~gi.llaceov.s, fi:c.ely 
crystalline, probably porous. Had good 
li.ve oil sta:;.no 

51:l8,},8, gra;:r to t:s~n,'j asli;j;--., ,~rer;y si].t~r:r 

l'il.th bental'li t e ~ 

Gra:;.r~vaclce, 1} lD. cl~ to d t"CLl r;ray, c~n 

aggregation of ferro-m.CLf:;,"TIosiu,'TI rninernls. 
Source ~eelYlS to have been 321 a.ndesitic 
basalt. 

ShJ.le~ liGLt [,3.1:"',9 r;5.1ty, interbedded calcite 
stringers. 

Same but Ver7 oolitic;. Oolites round to 
egg-shaped ·vri.th p:yrite or clay nucleL 

Shole, light to dark brOltKl, chlcareolls, 
bentonitic, containing limestone a",d pyrite 
grcii1s Q locc.;.ily streaks are very silty 
aDd SOll~e calcite Vl~gS present. 

710 = 720 

720 - 830 

830 - 890 

B90 910 

910 950 

950 - 980 

980 - 1080 

1080 - 1090 

1090 - 1120 

il20 - il80 

il80 - 1250 

1250 1280 

1280 1310 

1310 - 1420 

1420 1500 

1500 1510 
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F e e t 

S h a l e , w h i t e , h a r d , a s h y , i n t e r b e d d e d w i t h 
g r a y w a c k e s and o o l i t i c b l a c k s h a l e s „ 1510 ~ I 6 4 0 

S h a l e , b l a c k , f l a k y , c a l c a r e o u s and b e n t o n i t i c . 
Has v i t r e o u s a p p e a r a n c e r e s u l t i n g from much 

c a r b o n a c e o u s m a t e r i a l . 1640 - 1660 

Graywacke, d a r k g r e e n t o b l a c k , a s a b o v e . 1660 - 1 6 ? 0 

S h a l e , g r a y t o brown, c a l c a r e o u s , specked 

w i t h c a l c i t e v u g s . 1670 - 1780 
Muds tone , g r a y t o w h i t e , v e r y h a r d , i n t e r 
bedded w i t h a s h b e d s c o n t a i n i n g c o a l s t r e a k s . 

Lense s of v o l c a n i c graywacke* 1780 - 1850 

S a n d s t o n e , b l a c k v o l c a n i c wash w i t h t r a c e 
o f v o l c a n i c g l a s s b u t g e n e r a l l y c r y s t a l l i n e . 1850 - 1900 
Sand,, u n c o n s o l i d a t e d a n d e s i t e b a s a l t wash w i t h 
g r a i n s and f r a g m e n t s o f m e t a - c a r b o n a t e s « 
G r a i n s a r e f r a g m e n t a l t o s u b - r o u n d e d and up t o 
1 0 mi a c r o s s , i n c l u d e d m i n e r a l s a r e m i c a , f e l d s p a r , 
h o r n b l e n d e , q u a r t z ; has some s e c o n d a r y c a l c i t e 
c r y s t a l s p r e s e n t . 1900 - 2140 

S h a l e , g r a y t o g r a y g r e e n , a s h y and u n 
c o n s o l i d a t e d 0 2140 - 2280 

T o t a l Depth 

The s u r f a c e e x p o s u r e s a r e composed o f m a s s i v e , o o l i t i c l i m e s t o n e b e d s 

i n t e r c a l a t e d , w i t h b a s a l t f l o w s . The l i m e s t o n e s c o n t a i n a h i g h amount o f 

s i l i c i o u s f r a g m e n t s and c l a y g a l l s , i n t h i s p a p e r t h e l i m e s t o n e s a r e r e f e r r e d 

t o a s T e r t i a r y l i m e s t o n e s and p l a c e d i n t h e S a l t Lake g r o u p . T e n t a t i v e l y 

t h e y a r e d a t e d a s P l i o c e n e a l t h o u g h no f o s s i l s were f o u n d , t o s u p p o r t t h i s . 

These l i m e s t o n e s r e p r e s e n t a n e a r s h o r e l a c u s t r i n e e n v i r o n m e n t t h a t was 

i n v a d e d a t l e a s t f o u r t i m e s by b a s a l t f l o w s ( P l a t e 3537111, c r o s s s e c t i o n s ) . 
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c3h:ll8jl "\ihite" h",.rd j 3,shy, int,,,rbedded with 
gra:r~'JI=J.ckes and. oc~litic l)lf~cl( sh~,leso 

,shale. blD,ck. fb,I:Yj calcEreous 3nd bento:r:itic o 

lIn.s vi trleOL~.S v apPG2~ro.)J.ce rc~:_:ulti:ng frOffi 111ucb. 
co,rbono_ce')r:~2 111:l.t =~riaJ_o 

S}laJ_8jl .gra=l to tJl'"!tO~;71, calccrreO~'ls;J ~31)6c}~ed 

t'Ji t11 ealci te l,ll.~i~S 0 

J-.hlds-cone, gl-'i.l;Y'" to l:hite~ lrerJl rl2..:rd j i:nt:er~ 
bedded Idth ash bed:::; containing coaJ. streaks a 

J..Jo11ses or 1rolC':?1I1UC gl"a:n.'Jc~clcea 

SD.:nclstone j blac}~ volcEi..n.:ic 1i-la<s~'~ t'ut};, trace 
01-' ilolc[:.nic glass l)l.rt gerler:'llly cr:'/stallirleh 

Semel, unconsolidiS,tod andesite basalt wash 1'1ith 
grains &-::.d "'·.:--';-:ts of meta=carbonates. 
G:pain.s t?l~e c -~}tD.J~ to sllD OtDrounded and IIp to 
Ie ;:,cress. InclHded miner·3.1tj Dre mica, feldspar, 
tlo.rrlb~~6~ncle, (?1<~lrtz; has sorle 3ecor.L'~lQ.r:Y" calcite 
cl"y~)tals pre;";cnto 

Shale, gr2.y to gray green~ ashy and un~ 
consolidated. 

Feet 

1510 = 1640 

1660 

1660 1670 

1670 ~ 1780 

1'780 ~ 1850 

1900 - 2140 

2140 ~ 2280 

Total Depth 

'['he surface exposures are comnosed of :mD.ssi ve. oolitic limestone beds - ~ . 
The l:ir:lestones contain a high amount of 

IE this paper the limestones are referred 

to as Tertiary lin2stoEes and 'Jlacecl in the Salt I,ake group. Tentati vely 

the:r are d2.ted 0.5 Pliocel":'.e nlthOl:.gh no fossils were foune to support this. 

These lime~3tolj,(;S renresent c. ncar shore lacustrine enyiroJ:1..ment that was 

cross s ecti ons ) • 
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I f t h e r e g i o n a l d i p a t t h e s u r f a c e i s p r o j e c t e d a c r o s s t h e maximum 

w i d t h o f o u t c r o p , an a p p r o x i m a t e t h i c k n e s s of 1700 f e e t i s o b t a i n e d f o r 

t h e l i m e s t o n e s and b a s a l t s „ The l o g o f t h e L e o n o r a - R a d d a t z w e l l shows a t h i c k 

n e s s o f a t l e a s t 2000 f e e t f o r t h e S a l t Lake g r o u p . S i n c e t h e w e l l i s l o c a t e d 

t o t h e w e s t o f ' t h e b a s a l t s o u t c r o p p i n g a t t h e s t i r f a c e , i t must p e n e t r a t e an 

u n d e r l y i n g s e r i e s of beds and lie n e e t h e T e r t i a r y s e c t i o n i n t h e w e l l can be 

added t o t h a t m e a s u r e d on t h e s u r f a c e . T h i s y i e l d s a ' t o t a l t h i c k n e s s o f a t 

l e a s t , 3700 f e e t f o r t h e S a l t Lake g r o u p . 

C o r r e l a t i o n w i t h o t h e r f o r m a t i o n s o f t h e S a l t Lake g r o u p t o t h e s o u t h 

and e a s t i s n o t f e a s i b l e i n v i ew of t h e l a c k of f o s s i l e v i d e n c e . The t u f f s , 

m a r l s , and s h a l e s found i n t h e s u b s u r f a c e s e c t i o n , h o w e v e r , seem t o h a v e a 

s t r o n g r e s e m b l a n c e t o t h e s e d i m e n t s o f t h e J o r d a n Marrows u n i t . 

The b a s a l t s a r e p r o b a b l y r e l a t e d t o t h e P l i o c e n e Snake R i v e r v o l c a n i c 

f l o w s a l t h o u g h t h e y a r e shown a s Eocene on t h e G e o l o g i c Map o f N or th A n e r i c a . 

I n t h i n s e c t i o n t h i s r o c k shows a m i c r o p h i t i c t e x t u r e . O l i v i n e i s t h e p r e 

dominan t m i n e r a l p r e s e n t w i t h c o n s i d e r a b l e amounts of l a b r a d o r i t e and a u g i t e * 

Q u a t e r n a r y s y s t e m 

The Lake B o r i n e v i l l e l a c u s t r i n e s e d i m e n t s make u p t h e mass of Q u a t e r n a r y 

d e p o s i t s and c o n s i s t o f f i n e s i l t s , c a l c a r e o u s muds , a l g a l l i m e s t o n e s , and 

l e s s e r amounts of t u f a . The t u f a i s p l a s t e r e d i n p l a c e s on t h e b a s a l t s and 

l i m e s t o n e s o f T e r t i a r y a g e . S p r i n g s and t r a v e r t i n e d e p o s i t s can b e found 

of f R o z e l P o i n t ( P l a t e X V I I I ) 

P e t r o l e u m Geology 

The a s p h a l t s e e p s i n t h i s a r e a were known b e f o r e t h e t u r n o f t h e c e n t u r y 

b u t t h e f i r s t o r g a n i z e d o i l e x p l o r a t i o n was i n t h e e a r l y 1900*s (Bou twe11 , 

54. 

If the regional dip at the surface is projected across the maximum 

-vlidth oJ' outcropj an approximate thickness of 1700 feet is obtaired for 

the limestones and basalts. The log of the Leonora=Raddatz well shows a thick

ness of at least 2000 feet for the Salt Lake group. Since the well is located 

to the i-Jest of 'the basalts outcropping at. the s l1rfac;e~ it must penetrate an 

underlying series of beds and 1'l3 nee the Tert iary section in the well can be 

added to that me asured on the surface. This yields a'total thickness of at 

least, 3700 feet :;:01' the Salt Lake grol1po 

Corre1atiOl:' "lith other formations of the Salt Lake group to the south 

and cast is not feasible in view of the lack of fossil evidence. The tuffs, 

marls, and sh'lles found in the subsurface section, however, seem to have a 

strong resemblance to the sediments of the Jordan Narrows unit. 

'l'he basalts J.re probably related to the Pliocene Snake River volcanic 

nOvIS a1tho1.1;:.-;h they are shmvn as Eocene on the Geologic Hap of North America. 

In thin section this rock sho'lrJS a lnicrophitic texture" Olivine is the pre

dominant miner""l present ,,'Ii th comiderab1e amounts of labradorite and augite .. 

The Lake Borm.cvil1e 1aC1J.3trine sediments nake up the mass of Quaternary 

depositn and consist of fine siltsj calcareous muds, ale;a1 limestones j and 

lesser olrcounts of t"t.lf8.. The tufa is plastered in places on the basalts and 

limestones of Tertiary age. Springs and travertine deposits can be found 

off Ro:.ie1 Point (Plate X'lIII) 

Petroleum Geology 

The asphalt seeps in, this area were known before the turn of the century 

but the first organized oil exploration l'laS in the early 1900's (Boutwell, 
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1 9 0 4 , po 4 7 0 ) . S e v e r a l w e l l s were d r i l l e d b u t a c h i e v e d l i t t l e p r o d u c t i o n . 

About 50 b a r r e l s o f a s p h a l t were o b t a i n e d and s h i p p e d t o Ogden, Utah f o r 

r o a d p a v i n g . I n t h e 1 9 3 0 ! s s e v e r a l f u r t h e r a t t e m p t s were ns.de t o g e t p r o 

d u c t i o n 0 Two w e l l s we re d r i l l e d o u t i n t h e l a k e a b o u t 1 /4 m i l e from t h e 

s h o r e . See P l a t e XVII I f o r l o c a t i o n . These f a i l e d t o s t r i k e a n y p e t r o l e u m 

o t h e r t h a n t h e a s p h a l t o c c u r r i n g a t o r n e a r t h e s u r f a c e . The w e l l s were 

d r i l l e d e i t h e r on o r n e a r t h e s c o p s or a few m i l e s t o t h e n o r t h and n o r t h 

wes t* 

The o n l y r e l i a b l e i n f o r m a t i o n r e g a r d i n g t h e s o u r c e b e d s of t h e a s p h a l t 

r e v e a l e d i n t h e w e l l s t h a t h a v e b e e n d r i l l e d i s r e c o r d e d b y B o u t w e l l ( 1 9 0 4 , 

p . 474)* ^ e s t a t e s : 

Hie s o u r c e of t h e s e s e e p a g e s a p p e a r s t o t h o s e who 
have p r o s p e c t e d t h i s g round t o b e a bod of a s p h a l t 
2 o r 3 f e e t t h i c k , which was e n c o u n t e r e d SO f e e t 
t e l o w t h e p r e s e n t l a k e b e d , and an u n d e r l y i n g s e r i e s 
of a s p h a l t i c b e d s 3 t o 5 f e e t t h i c k , -which a l t e r n a t e 
w i t h b e d s of c l a y t o a d e p t h o f I 4 0 f e e t , a t l e a s t . 

The s e e p s a r e s t i l l a c t i v e t o d a y and t h e h e a v y , v i s c o u s b l a c k o i l 

r i s e s t h r o u g h t h e l a k e s e d i m e n t s t o fo rm low, a p p r o x i m a t e l y c i r c u l a r mounds 

s e v e r a l f e e t i n d i a m e t e r on t h e l a k e b o t t o m . S t r i n g e r s f l o a t t o t h e s u r f a c e 

of t h e w a t e r and c o l l e c t a l o n g t h e b e a c h . An o l d c a s i n g l e f t b y t h e e a r l y 

d r i l l e r s s t a n d s s e v e r a l f e e t above t h e w a t e r l e v e l and a s p h a l t s t i l l f l ows 

from i t s l o w l y b u t f r e e l y . 

The a s p h a l t migh t r e p r e s e n t an u p - d i p t a r s e a l i n t h e p r o c e s s o f 

f o r m a t i o n . Uo d r i l l i n g down-d ip t o t h e n o r t h e a s t o f Hoee l P o i n t h a s b e e n 

done t o p r o v e or d i s p r o v e t h e t h e o r y . 
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190.!.}, c-~cr.rie"TJed. :Uttle production. 

Cb.lctiorlo 

'iiCsta 

:3ee Plc:te J{\'III fOl'" loc,"1tior:.~ 

'rho od,:; rclLlble in:.t'ornation regard:inr; the source beds of tbe asphalt 

>."~,'",,v-,''',. 1"')!:-~~r.,,' c1~.l ~ '" .• J ... '!:,>1 4 S r~cor'-l.n.4 "D ... r Do"'tT"ell (1901 _,. . , __ VJ" _ _ _ _~.L ',;;. '_<'~'-" ,)' ~) ... .. _" 

l'L~~.e ~;Ol)l-"\CD of ~!,-~0:;3 Gee~)~~r:83 .:1pp€arf3 tQ tl:ose "t'l[lO 

l:iWCY;.~;;'::P']ct::xl. tbis ground t,n bo c. bed ,')! asphalt 
;~ or 3 foct t:lick j ',:hich U:.tD G:~~colmtE)rcd [lO feet 
~~c~lcc -:';,1;:; r)l1 ;;:-C)';t la,lm bed, D,n:!. an 1J.nderI;;"ing series 
of Q8--)IT:\ltic beets 3 to 5 feet thiGl-~, 1']1~_ic}1 alternate 
"lith bed3 of cIs:,' :'0 a depth ::::.1' L.O feet, at least. 

The seep;:; are ;;:,till act:~':e today ,:;tnd tLe 1100.'1,':/, viscom ble.ck oil 

rises t~n1ough the l3]w :1odjmerr:,,,: to forn. J..01'i, approximately circular mOlmds 

several .feet jn 3tringers float to su.rface 

A11 old c11.3ing left by the early 

for'J:lation, lJo drillinc d01'IJl~o:lip to the north8Dst of =~o:::el Point h13,S been 

http://ns.de


S a l t Lake g r o u p 

The S a l t Lake g r o u p can d e f i n i t e l y b e s u b d i v i d e d on t h e b a s i s o f 

l i t h o l o g i c d i f f e r e n c e s , u n c o n f o r m i t i e s , a n d s t r a t i g r a p h i c r e l a t i o n s . The 

p a u c i t y o f f o s s i l s and t h e l i m i t e d a r e a s o f o u t c r o p r e n d e r t h e d e s i g n a t i o n 

o f t h e u n i t s a s f o r m a t i o n s open t o q u e s t i o n . The w r i t e r h a s p r e f e r r e d f o r 

t h e t ime b e i n g t o r e f e r t o t hem s i m p l y a s u n i t s . 

Cpjarelaivtori 

The T e r t i a r y r o d s of T o o e l e V a l l e y a n d t h e S t a n s b u r y M o u n t a i n s a r e 

somewhat s i m i l a r t o t h o s e found i n J o r d a n V a l l e y and t h e O q u i r r h M o u n t a i n s . 

The r e s e m b l a n c e i s l i m i t e d t o t h e t h i c k v o l c a n i c s e q u e n c e and f a n g l o m e r a t e 

u n i t o f t h e S t a n s b u r y M o u n t a i n s b o t h of which m i g h t b e c o r r e l a t e d w i t h t h e 

T r a v e r s e v o l c a n i c s and H a r k e r s f a n g l o m e r a t e , r e s p e c t i v e l y , i n t h e O q u i r r h 

M o u n t a i n s . Ho s e d i m e n t a r y d e p o s i t s h a v e been found i n Tooe l e V a l l e y t h a t 

would c o r r e s p o n d t o t h e J o r d a n Ha r rows , Camp W i l l i a m s , and T r a v e r t i n e u n i t s 

of J o r d a n V a l l e y . 

The l i m e s t o n e s and b a s a l t s i n t h e R o z e l H i l l s a r e n o t d u p l i c a t e d f a r t h e r 

s o u t h and r e p r e s e n t a d i f f e r e n t g e o l o g i c s e t t i n g , p e r h a p s r e l a t e d t o t h e 

Snake R i v e r downwarp. 

The f o r m a t i o n s of t h e S a l t l a k e g r o u p i n Cache V a l l e y do n o t c l o s e l y 

r e s e m b l e t h o s e found i n t h e G r e a t S a l t Lake B a s i n . The f a n g l o m e r a t e s i n 

Cache V a l l e y a r e much b e t t e r c o n s o l i d a t e d ; t h e f i n e r , l i g h t e r d e p o s i t s 

\ 

'The 01.1 baSlS of 

lithol'J~~ie differEl,nces $ ·urlcoD.forr,·itier.l J a~1d ~~tratigrapl1ic relatio11S (1 

fo:.,;sils liJ:1i.tecl Grea.n outcrop render th e designation 

1'11,3 1:tri tel' has preferred for 

t.he t.ime 'beir.g t':1 as ll"nitso 

Correlation 
-~ ... ~ 

SOTIle',;ho,t siE'ilal: to thos c found in Jorel.'),!.! VaLley and the Oquirrh Hountains. 

The resemblanc e J.S li.;:cited t.o t.'10 thic~( volcal1J.c sequence and fanglomerate 

unit of the Stansbury Eourrtains oot,h of 1'Jnicn might be correlated "lith the 

}Iolli'ltairlS 0 ~Jo sediL1:::mtaY'~r deposits have been found in Tooele Va.lley that 

~\lould C;Ol''r'8spond to the Joruan Hm'Y'olttS 9 Gamp Hi1l1ams, 2nd Travertine l.mits 

The l:LrJ8stor;es 2nd bL'3tutS in the Eozel Hills are not duplicated farther 

SOlJ.th an:1 repre:,eilt '0> different, g801oglc ::;etti:::1s.? perhaps related to the 

~ell'3 formation.s Volley do not closely 

light3r deposits 
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c o n t a i n a h i g h q u a n t i t y of t u f f o r t u f f a c e o u s m a t e r i a l b u t n o t t h e c o a r s e 

v o l c a n i c d e t r i t u s ; t h e c a r b o n a t e r o c k s a r e more l i k e l i m e s t o n e t h a n m a r l 

s t o n e <, 

The v a r i a t i o n , i n t h e s e d i m e n t a r y u n i t s from one l o c a l i t y t o t h e n e x t 

seems t o be t h e n o r m a l r a t h e r t h a n t h e e x c e p t i o n a l c o n d i t i o n w i t h i n t h e 

G r e a t S a l t Lake B a s i n , Th is i s p r o b a b l y t r u e f o r t h e B a s i n and Range p r o v i n c e 

i n g e n e r a l . S n a i l , i n t e r m i t t e n t l a k e s , i s o l a t e d b l o c k f a u l t m o u n t a i n s c o n s t a n t l y 

r e j u v e n a t e d b y f a u l t i n g , a n d v d d s p r e a d s p a s m o d i c v o l c a n i c a c t i v i t y a l l combine 

t o make f o r pa tchwork d e p o s i t s . Thus , c o r r e l a t i o n i s d i f f i c u l t . 

Geo log i c H i s t o r y 

An o u t l i n e of t h e T e r t i a r y g e o l o g i c I i i . s t o ry o f t h e S a l t Lake g r o u p i n 

J o r d a n V a l l e y i s g i v e n b e l o w . The h i s t o r i c a l g e o l o g y of t h e G r e a t S a l t Lake 

B a s i n a s a whole s h o u l d be s i m i l a r , b u t more d e t a i l e d knowledge o f t h e i n 

d i v i d u a l , r a n g e s i s n e c e s s a r y i n o r d e r t o c o m p i l e a g e n e r a l i z e d o u t l i n e , 

1 , V o l c a n i s m i n e a r l y O l i g o c e n e ( ? ) t o mid-Miocene ( ? ) 
t i m e b u r i e d m o s t of t h e T r a v e r s e Moun ta in s and a 
p o r t i o n of t h e O q u i r r h M o u n t a i n s . Dur ing t h e 
l a t t e r p a r t of t h e p e r i o d o f v o l c a n i s m , a l a r g e 
l a k e came i n t o e x i s t a n e e and o c c u p i e d t h e i n t e r -
montane b a s i n . I t s e x t e n t i s unknown b u t a p p a r e n t l y 
t h e l a k e cove red much t h e sane a r e a d e f i n e d i n t h i s 
p a p e r a s t h e Grea t S a l t Lake B a s i n and may have 
e x t e n d e d i n t o Nevada 

Limy muds t h a t were l a t e r t o become t h e m a r l 
s t o n e s and l i m e s t o n e s , c o v e r e d t h e l a k e f l o o r and 
were o f t e n d i s t u r b e d by mud r o c k flow's of v o l 
c a n i c d e t r i t u s or b u r i e d b y wide s p r e a d a s h f a l l s . 
These d e p o s i t s , t h e v o l c a n i c e x t r u s i v e s and 
l a c u s t r i n e b e d s , r e p r e s e n t t h e T r a v e r s e v o l 
c a n i c s and t h e J o r d a n Harrows u n i t . 
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st~oi1eo 

The Vi1x:kl.tiol1. in the ::i8diment;?-ry unit3 from one locality to the next 

seems to be t.he :~;oI';;J:.l r::::.ther than t:,e Gxcept:LG,m'l condition vlithin the 

S:nGll~ ic:::,errrd.t.to:Tt 12J~'33J isolated block fmiLt momtains constantly 

:..~cjuvel1e.ted by ftxL~lt,ing~ and ~·fl;j:;.(;r8c.d s:;J3.smodic volcG.u:i.c activity all combine 

to rnal{e for· pD .. tc1T1'Jorh: rleposits \) Thus, correlation is difficult. 

C.~ol06ic History 

1>:::1 G).tt.l:;';:l::" of t;}8 '!;ert:i.c).,::r geologic hl.stoqr of the Salt Lake group in 

'1'118 Listorical geology of t~e Great Salt lake 

Baoin U.s 2. uhole ;;;:lOu2.d bo sinilar,9 but nora :J.et.'liled ImoHledge of the in-

dividuo.l ranges is neCC;3G,J,:L"':- 31'J. orrler to com.pile a f,:eneralized outline. 

10 'lolc;~.nisT;'L in ea.rly Oligocene (?) to mid-l'·Iiocene (?) 
time b'..1l'ied most of the Traverse l~OlmGains and a 
portion of t!:e OquiITh 1·10l1.'1t,'J.ins 0 During the 
latter p:"rt of the c:.eriod <Jf volcanism, a large 
lake calle into ex:lstance and occupied the inter
mont3J1.e basino Its e}..tent is unknmm but apparently 
the lo.ke covered l'l1:cch the ScE18 area defined in this 
paper 0.S the C;'reat Salt Lal~e Basi11 and may have 
extended into Nevadaa 

Limy muds tL:::.t 1.lere lD.ter to beCJJi:G tho ;:,18.rl
stones 9Ild l:ir:1estonos, covc:r8d the lake floor and 
"Jere often cL1.sturbed b:~r mud. rock fl01',;'s of vol
canic detritus or buried by wide spread ash falls. 
These deposits, t:18 Yol~'l.ic extrusivcs and 
lacustr:Lne beds, represent t:18 Traverse vol
canics and the Jordan NarrOl.'ls:mito 
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2 . The l a k e , p e r h a p s u n a b l e t o m a i n t a i n i t s e l f i n 
t h e f a c e of h i g h e r a r i d i t y and e v a p o r a t i o n , d i s 
a p p e a r e d . The J o r d a n Narrows u n i t w i t h t h e v o l 
c a n i c s s u f f e r e d b o t h e r o s i o n and d e f o r m a t i o n b y 
f o l d i n g and f a t i l t i n g . S t r eams d r a i n i n g o f f t h e 
m o u n t a i n s and a c r o s s t h e o l d l a k e b e d s d e p o s i t e d 
t h e damp W i l l i a m s u n i t , p e r h a p s o n l y l o c a l l y , 
a l o n g t h e f l o o d p l a i n s of t h e m a j o r ' / a l l e y s . T h i s 
o c c u r r e d sometime d u r i n g Miocene ( ? ) t i m e , 

3 , I n e a r l y P l i o c e n e t i m e t h e O q u i r r h Moun ta in s were 
much l e s s r u g g e d t h a n t o d a y . Few i f any pe rmanen t 
s t r e a m s d r a i n e d e a s t w a r d from t h e m and t h e c l i m a t e 
was s e m i - a r i d . At t h i s t i m e b l o c k f a u l t i n g commenced 
a g a i n , t h e O q u i r r h M o u n t a i n s were e l e v a t e d , and t h e 
J o r d a n V a l l e y b l o c k d e p r e s s e d . A f a u l t i s b e l i e v e d 
t o e x t e n d a l m o s t t h e e n t i r e l e n g t h o f t h e e a s t f l a n k 
o f t h e m o u n t a i n s a l t h o u g h t h e e v i d e n c e f o r i t s e x 
i s t e n c e i s r a t h e r t e n u o u s i n p l a c e s . L i t t l e t o p o 
g r a p h i c e x p r e s s i o n o f t h i s o l d f a u l t r e m a i n s t o d a y . 
The t r a v e r t i n e d e p o s i t s o f d e f i n i t e P l i o c e n e a g e 
i n t h e T r a v e r s e Moun ta ins may have been a d e p o s i t 
from s p r i n g s i s s u i n g a l o n g t h e f a u l t s d u r i n g t h i s 
t i m e , 

4 . U p l i f t of t h e m o u n t a i n s t h u s r e j u v e n a t e d t h e s t r e a m s 
and t h e y b e g a n t o e r o d e a g a i n c a r r y i n g t h e d e t r i t u s 
ou t a l o n g t h e m o u n t a i n f l a n k s and d e p o s i t i n g i t a s 
a l l u v i a l f a n s , r e p r e s e n t e d t o d a y b y t h e H a r k e r s 
f a n g l o m e r a t e . At f i r s t , most of t h e m a t e r i a l e r o d e d 
came from t h e v o l c a n i c r o c k s , b u t c o n t i n u e d e r o s i o n 
e v e n t u a l l y e x p o s e d t h e o l d e r P a l e o z o i c q u a r t z i t e s 
and l i m e s t o n e s , and t h e s e c o n t r i b u t e d l a r g e l y t o t h e 
u p p e r p a r t s of t h e f a n s . 

The c l i m a t e was s t i l l s e m i - a r i d o r a r i d and t h e 
r e l i e f b o l d f o r a s p o i n t e d ou t b y Lobeck ( 1 9 3 9 , 
p p . 2 4 2 - 2 4 5 ) , Twenhofel ( 1 9 5 0 , p , 6 9 ) , and B l i s s -
enbach ( 1 9 5 4 , P° 1 3 5 ) , a l l u v i a l f a n s o r i g i n a t e mos t 
commonly i n a r i d c l i m a t e s . B l i s s e n b a c h s t a t e s , 
"Bold r e l i e f i s e s s e n t i a l , m o d e r a t e l y a r i d t o s e m i -
a r i d c l i m a t e m o s t f a v o r a b l e f o r t h e d e v e l o p m e n t 
of f a n s . " 

5 , Toward l a t e P l i o c e n e t i m e , t h e f a u l t i n g c e a s e d and 
t h e s t r e a m s r e a c h e d e q u i l i b r i u m , 'The c o a l e s c i n g 
a l l u v i a l f a n s were t h e n s u b j e c t e d t o p e d i m e n t a t i o n . 
The ped iment d e v e l o p e d headward a c r o s s t h e f a u l t 
and i n p l a c e s e x t e n d e d a few h u n d r e d y a r d s i n t o t h e 
P a l e o z o i c r o c k s . 
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2" 'rho lake,9 lY-Jrj;'laps unable to nl.9intcin itself :in 
tho face of higher aridit.y and evaporation, dis
aTl[)€arcd. '1'ho ,Jordan rhrro\"lS unit 1Ir.:i.th the vol
canics su,ffcred both erosion and defor,;lation by 
folding and fa1Jltingo streams draining off the 
mountai.ns and across the old lake heds deposited 
the C<?JUp ~lilli3.l1lD u.nit, perhaps only 10co.l1y, 
n10:a-o:s tho flocx:l ;Jlai:ns of "1:.),10 majo'~ valleys. This 
OCClL."Ted someti.me during 11iocene ('?) time. 

30 In ea,:"ly Pliocone tin3 tho Oqlurrh Nountains vIere 
much less rugged than today. Few if any permanent 
stre82llS dX'3.ined eo.sh!OJ:"d. from them and the cli.mate 
was sen.l.1....,g,rid. At this time block faulting commenced 
2.g3in, the Oquirrh IIountains were elevated, and the 
Jordan i/alloy block depressedo A fault is believed 
tu extend aJ.rnost the entire length of the east flank 
of the r::loun'lirdns although the evidence for its ex
istc:mce is rather tenuous in places. Little topo
gr,'),phic expression of thh, old fD,ult remains today. 
'rhe travert.ine deposits of definite Pliocene age 
in the TraverGo Nountnins may have been a deposit 
frn~ springs issuing along the faults during this 
timoo 

40 UlJlii't of the mountains thus rojuvenated the streams 
and th e;/ began to cr,)de n.gain c;:;.rry"iJ:1.;:; the cletri t us 
out along the m01mte.in flanks and. depositing it as 
alluvial f,'1113.:1 rcpreoented tod::::.y by the Harkers 
fanglomerate 0 At firsts> mO;Jt of the materiaJ. eroded 
CaJno .from tho volcanic rocks" but continued erosion 
eventually exposed the older Paleozoic quarl:.zites 
a:nd Jimestones}i and these contributed largely to the 
upper parts of the fans 0 

The cHmate Has still semi·=arid or arid and the 
relio:E' bold for as pointed out by I,obcck (1939, 
ppo 2i..;2-245), T1'1enhofel (1950, po 69), and B1iss
enbach (1954~ po 185), alluvial faas originate most 
commonly in arid climateso Blissenbach states, 
HBold relief is essential,jl moclerLltely arid to semi
arid clinl9.tc most favorable for the development 
of f&''15o II 

5. To"tclGrc. late Fliocene time, the faulting ceased and 
kn stro<:1ll1s roached equilibrilITrto The coalescing 
alluvial fans "lore then subjected to pedimentation. 
'rho )ecliment. developed headward across the fault 
and in places extended. a fe\,1 hundred yaxds into the 
Paleo zoic rocks. 
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6 . lhe i n c i s i o n o f t h e ped iment and t h e d e v e l o p m e n t 
of two l o w e r ped imen t t e r r a c e s i s a P l e i s t o c e n e 
s t o r y and i s p r o b a b l y c l o s e l y c o n n e c t e d w i t h t h e 
g l a c i a l and i n t e r - g l a c i a l p e r i o d s . The g rowth 
of g l a c i e r s which marked t h e b e g i n n i n g o f t h e 
P l e i s t o c e n e , m u s t have r e p r e s e n t e d a much we t t e r -
c l i m a t e ( S t o k e s , p e r s o n a l communica t ion ) and t h e 
s t r e a m s r e j u v e n a t e d b y t h e c l i m a t i c c h a n g e , would 
have been c a p a b l e o f c u t t i n g d e e p l y I n t o t h e p e d i 
m e n t . More f a u l t i n g i n Recent t i m e s , p r o b a b l y 
a l o n g t h e o l d f a u l t l i n e s , h a s been n o t e d a l o n g 
t h e b a s e of t h e Wasatch Range and e l s e w h e r e . 

The a b o v e o u t l i n e i s n o t p r o p o s e d a s a f i n a l , b u t a s a framework which 

may s e r v e t o g u i d e f u r t h e r work and p e r h a p s t o g i v e a b e t t e r i n s i g h t i n t o 

some a s p e c t s o f t h e T e r t i a r y h i s t o r y o f n o r t h e r n U t a h . New s u b s u r f a c e d a t a , 

b e t t e r p a l s c a t o l o g i c a l m a t e r i a l , and more mapp ing w i l l a l l c o n t r i b u t e t o 

advance o u r knowledge and u n d e r s t a n d i n g of t h e S a l t Lake g r o u p i n t h e G r e a t 

S a l t Lake B a s i n . 
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6. 'rI1e il~cision of the pediJ:lent and the development 
of tllO lO',1cr pedinent terraces is a Pleistocene 
stor"'J and is prob&bl y closel l' connected with t he 
clacial and i nter - glacial per iods . T:.o groltth 
of glc.cier s wf1ich hl<lrked the begirminc of t he 
Pleistocene , must have represented a much wetter 
cl..i.m:lte (Stokes , personal cOrmlunics.tion) and t he 
~trearts rejuvenated by the cl imatic change, ..... -o uld 
ru..ve been caprlble of cutting deeply into t he pedi
ment . l;ore f a ulting in Recent times, probably 
along the old fault l ines, has been noted along 
the base of t he ".-lesateh Range and e l sewhere. 

The above outline is not proposed as a final, but as a frame'work ,,,hich 

L'lay serve to guide f'urther ,;ork and perhaps to give a bette r insi ght i nto 

some aopccts of tile 'ferti3.ry hi story of norther n utah. New subsurf a ce dat a , 

better pa.leontolocl~l material, and :::ore mapping Hi ll all contrib ute to 

advance our !crlO\/l edce and understanding of t he Salt Lake group i n t he Great 

Salt ~c Jc3in. 
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