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ABSTRACT 

T h e S o u t h F o r k o f t h e O g d e n R i v e r a r e a i s i n e a s t e r n 

W e b e r C o u n t y , U t a h a p p r o x i m a t e l y t w o m i l e s e a s t o f t h e t o w n 
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W a s a t c h M o u n t a i n s . 
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d o l o m i t e a n d s h a l e ( 6 0 0 + f e e t ) ; t h e S i l u r i a n r o c k s a r e l a r g e l y 

a r e n a c e o u s d o l o m i t e ( 2 4 3 — f e e t ) ; t h e D e v o n i a n i s d o l o m i t e , 

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

( 1 1 4 4 f e e t ) ; t h e M i s s i s s i p p i a n s y s t e m i s r e p r e s e n t e d l a r g e l y 

b y l i m e s t o n e a n d s a n d s t o n e ( 3 3 0 0 — f e e t ) ; t h e P e n n s y l v a n i a n 

i s l i m e s t o n e a n d s a n d s t o n e . T h e E o c e n e K n i g h t ( ? ) f o r m a t i o n , 

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

c o n g l o m e r a t e w i t h s a n d s t o n e l e n s e s ; Q u a t e r n a r y d e p o s i t s c o n 

s i s t o f L a k e B o n n e v i l l e s e d i m e n t s a n d a l l u v i u m . T h e U p p e r 

C a m b r i a n a n d b a s e o f t h e O r d o v i c i a n a r e n o t e x p o s e d i n t h e 

a r e a . T h e P a l e o z o i c s t r a t a w e r e f o u n d t o c o r r e l a t e w i t h t h e 

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

v i • 4 9 7 6 9 0 

ABSTRP.CT 

The South Fork of the Ogden River area is in eastern 

Weber County~ Utah approximately two miles east of the town 

of Huntsville and comprises a portion of the northcentral 

Wasatch Mountains. 

The rocks exposed in the area range in age from Pre-

cambrian to Quaternary. The Precambrian consists of quart

+ zitc, quartzitic sandstone t arkosite, and phyllite (10,000-

feet); the Cambrian rocks are meta-quartzite, limestone, 

dolomite and shale (3500+ feet); the Ordovician is limestone, 

dolomite and shale (600+ feet); the Silurian rocks are largely 

arenaceous dolomite (243+ feet); the Devonian is dolomite, 

arenaceous limestone and dolomite, sandstone, and shale 

(1144 feet); the Mississippian system is represented largely 

+ by limestone and sandstone (3300- feet); the Pennsylvanian 

is limestone and sandstone. The Eocene Knight (?) formation, 

which once covered the entire area~ is a cobble and boulder 

conglomerate with sandstone lenses; Quaternary deposits con-

sist of Lake Bonneville sediments and alluvium. The Upper 

Cambrian and base of the Ordovician are not exposed in the 

area. The Paleozoic strata were found to correlate with the 

formations of the Logan ouadrangle. Detailed measured sections 

are included. 

vi 



E x c e p t f o r m i n o r d i s c o n f o r m i t i e s 9 s e d i m e n t a t i o n w a s 

p r o b a b l y c o n t i n u o u s f r o m P r e c a m b r i a n t o P e n n s y I v a n i a n t i m e . 

N o e v i d e n c e f o r a n u n c o n f o r m i t y c o u l d b e f o u n d a t t h e b a s e 

o f t h e C a m b r i a n . T h e a r e a i s l o c a t e d v e r y n e a r t h e s o u t h e r n 

l i m i t o f O r d o v i c i a n a n d S i l u r i a n d e p o s i t i o n ; n e i t h e r s y s t e m 

i s r e p r e s e n t e d i n t h e U i n t a M o u n t a i n s t o t h e s o u t h . 

T h e m o s t i m p o r t a n t s t r u c t u r a l f e a t u r e o f t h e a r e a i s 

a n o r t h - t r e n d i n g s y n c l i n e . T h e t r a c e o f t h e W i l l a r d ( ? ) 

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

t h e a r e a n e a r O g d e n V a l l e y . 

Except for minor disconformities, sedimentation was 

probably continuous from Precambrian to Pennsylvanian time . 

No evidence for an unconformity could be found at the base 

of the Cambrian. The area i s located very near t~e southern 

limit of Ordovician and Silurian deposition; neither system 

is r epr esented in the Uinta Mountains to the south. 

The most i mportant structural feature of the area is 

a north-trending syncline . The trace of the Willard (?) 

thrust is believed to be exposed in the western part of 

the area near Ogden Va lley. 
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INTRODUCTION 

L o c a t i o n 

T h e S o u t h F o r k o f t h e O g d e n R i v e r a r e a i s i n e a s t e r n 

W e b e r C o u n t y , U t a h a p p r o x i m a t e l y t w o m i l e s e a s t o f t h e t o w n 

o f H u n t s v i l l e . I t c o m p r i s e s 8 5 s q u a r e m i l e s i n p a r t s o f 

T o w n s h i p s 6 a n d 7 N o r t h 9 R a n g e s 2 a n d 3 E a s t , S a l t L a k e B a s e 

" a n d M e r i d i a n . T h e a r e a i s p a r t o f t h e n o r t h - c e n t r a l W a s a t c h 

a s d e s i g n a t e d b y E a r d l e y ( 1 9 4 4 ) . I t i s b o u n d e d o n t h e s o u t h 

b y t h e S o u t h F o r k o f t h e O g d e n R i v e r , o n t h e n o r t h b y T o w n s h i p 

l i n e 8 N o r t h , o n t h e w e s t b y O g d e n V a l l e y , a n d o n t h e e a s t b y 

a d i v i d e k n o w n a s L i g h t n i n g R i d g e . 

T h e a r e a m a y b e r e a c h e d f r o m H u n t s v i l l e v i a U t a h H i g h w a y 

3 9 , a p a v e d s e c o n d a r y r o a d w h i c h f o l l o w s t h e c o u r s e o f t h e 

S o u t h F o r k o f t h e O g d e n R i v e r . E x c e p t i n g t h e r o u t e s o f U t a h 

H i g h w a y 3 9 a n d t h e C a m p K i e s e l C a n y o n r o a d , t h e a r e a i s a c c e s 

s i b l e o n l y b y " j e e p " , h o r s e b a c k o r f o o t . 

P u r p o s e 

T h e c h i e f p u r p o s e s o f t h e i n v e s t i g a t i o n w e r e t o m a p t h e 

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

t i o n o f t h e P a l e o z o i c f o r m a t i o n s , a n d t o c o r r e l a t e t h e 

e x p o s e d r o c k s w i t h t h o s e i n a d j a c e n t a r e a s . 

IN"'TRODUCT ION 

Location 

The South Fork of the Ogden River area is in eastern 

Weber County, Utah approximately t'\vO miles east of the town 

of Huntsville. It comprises 85 square miles in parts of 

TO\Vnships 6 and 7 North~ Ranges 2 and 3 East, Salt Lake Base 

':;'.d Neridian. The area is part of the north-central Wasatch 

as designated by Eardley (1944). It is bounded on the south , 

by the South Fork of the Ogden River~ on the north by Township 

line 8 North, on the west by Ogden Valley, and on the east by 

a divide known as Lightning Ridge. 

The area may be reached from Huntsville via Utah Highway 

39, a paved secondary road which follows the course of the 

South Fork of the Ogden River. Excepting the routes ofOtah 

Highway 39 and the Camp Kiesel Canyon road, the area is acces~ 

sible only by "jeep", horseback or foot. 

Purpose 

The chief purposes of the investigation were to map the 

area in detail, to measure and describe a stratigraphic sec= 

tion of the Paleozoic formations, and to correlate the 

exposed rocks with those in adjacent areas. 
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F i e l d W o r k 

F i e l d w o r k w a s s t a r t e d i n J u n e o f 1 9 5 7 a n d c o m p l e t e d i n 

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

o f U . S . S o i l C o n s e r v a t i o n S e r v i c e a e r i a l p h o t o g r a p h s a t a 

s c a l e o f 1 : 2 0 , 0 0 0 . A b a s e m a p w a s p r e p a r e d - f r o m t h e p h o t o 

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

a g e a n d g e o l o g y t r a n s f e r r e d b y m e a n s o f a r a d i a l p l a n i m e t r i c 

p l o t t e r . S e c t i o n c o r n e r s w e r e l o c a t e d i n t h e f i e l d w h e n 

p o s s i b l e a n d p l o t t e d o n t h e b a s e m a p . T h e s t r a t i g r a p h i c 

s e c t i o n s w e r e m e a s u r e d b y B r u n t o n - t a p e t r a v e r s e . 

P r e v i o u s G e o l o g i c W o r k 

T h e . g e o l o g y o f t h e n o r t h - c e n t r a l W a s a t c h M o u n t a i n s w a s 

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

B r a d l e y ( 1 8 7 2 ) , w i t h t h e U . S . G e o l o g i c a l S u r v e y s o f t h e 

T e r r i t o r i e s , m a d e o b s e r v a t i o n s i n t h e " W h a s a t c h " M o u n t a i n s 

f r o m O g d e n , U t a h t o F o r t H a l l , I d a h o . H a g u e a n d Emmons 

( 1 8 7 7 ) o f t h e 4 0 t h P a r a l l e l S u r v e y a l s o p r e s e n t e d a b r i e f 

d e s c r i p t i o n o f t h e W a s a t c h R a n g e , G . E , G i l b e r t ( 1 8 9 0 ) , i n 

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

s e d i m e n t s a n d s h o r e l i n e f e a t u r e s i n O g d e n V a l l e y . E x t e n s i v e 

w o r k b y B o u t w e l l ( 1 9 0 7 ) i n t h e P a r k C i t y m i n i n g d i s t r i c t 

a d d e d g r e a t l y t o t h e k n o w l e d g e o f t h e s t r a t i g r a p h y o f t h e 

g e n e r a l a r e a . 
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Field Work 

Field work was started in June of 1957 and completed in 

the l a t e summer of that year. Mapping was done with the aid 

of U.S. Soil_Conservation Service aerial photogr aphs at a 

s cale of 1:20 ,000. A base map was prepared -from the photo

gr aphs by the slotted template method, and the culture, drain

age and geology transferred by means of a radial planimetric 

p lotter. Section corner s wer e located in the field when 

possible and plotted on t he base map. The stratigraphic 

sections were measured by Br unton-tape traverse. 

Previous Geologic Work 

The. geology of t he north-central Wasatch Mountains was 

first investigated by worker s of t he early Territorial surveys. 

Bradley (1872), with the U. S. Geological Surveys of the 

Territories, made observations in the "Whasatch11 Mountains 

from Ogden, Utah to Fort Ha l l, Idaho. Hague and Emmons 

(1877) of the 40th Para llel Survey also pres ented a brief 

description of the Wasatch Range. G. E. Gilbert (1890) , in 

his monograph on Lake Bonneville, briefly discussed the "-

sediments and shoreline features in Ogden Valley. Extensive 

work by Boutwell (1907) in the Park City mining district 

added greatly to the knowledge .of the stratigraphy of the 

general area. 



B l a c k w e l d e r ( 1 9 1 0 a ) m a d e t h e f i r s t s t u d i e s o f t h e S o u t h 

F o r k a r e a i n c o n n e c t i o n w i t h a r e p o r t o n t h e p h o s p h a t e d e p o s i t s 

o f n o r t h e r n U t a h . B l a c k w e l d e r ( 1 9 1 0 b ) a l s o r e p o r t e d o n t h e 

g e o l o g y i n t h e v i c i n i t y o f O g d e n a n d O g d e n V a l l e y . I n 1 9 2 7 

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

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

g r e a t l y t o t h e k n o w l e d g e o f t h a t r e g i o n . 

D e t a i l e d s t u d i e s o f t h e R a n d o l p h q u a d r a n g l e b y R i c h a r d s o n 

( 1 9 4 1 ) a n d o f t h e L o g a n q u a d r a n g l e b y W i l l i a m s ( 1 9 4 8 ) c o n t r i 

b u t e d t o t h e k n o w l e d g e o f t h e g e o l o g y o f n o r t h - e a s t e r n U t a h . 

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

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

( 1 9 3 0 , 1 9 4 0 , 1 9 4 4 , 1 9 5 1 ) , A l s o a n u m b e r o f u n p u b l i s h e d 

t h e s e s o n l o c a l a r e a s h a v e b e e n w r i t t e n b y U n i v e r s i t y o f U t a h 

s t u d e n t s u n d e r t h e D i r e c t i o n o f D o c t o r s A . J . E a r d l e y a n d 

N . C , W i l l i a m s . 

T h e s t u d y o f t h e S o u t h F o r k a r e a o f t h e n o r t h - c e n t r a l 

W a s a t c h M o u n t a i n s w a s u n d e r t a k e n b y t h e w r i t e r i n t h e S p r i n g 

o f 1 9 5 7 a t t h e s u g g e s t i o n o f D r . W i l l i a m L e e S t o k e s , H e a d 

o f t h e D e p a r t m e n t o f G e o l o g y , U n i v e r s i t y o f U t a h . 
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Blackwelder (1 910a) made the first studies of the So~th 

Fork area in connection with a r eport on the phosphate deposits 

of 'nor thern Utah . Blackwelder (1910b) also reported on the 

geology in the vicinity of Ogden and Ogden Valley . In 1927 , 

Mansfield published a comprehensive r eport on t he geology 

and mineral resourses of southeas tern Idaho which contributed 

greatly to the knowledge of t hat r egion. 

Detailed s t~dies of the Randolph q~adrangle by Richar dson 

(1941) and of the Logan q~adrangle by Williams (1948) contri-

,b~ted to the knowledge of the geo logy of north-eastern Ut ah . 

Several papers pertaining to the structure, stratigraphy and .. " . 

geologic history of the region have been p~blished by Eardley 

(1930 , 1940, 1944, 1951). Al so a number of ~np~blished 
. 

theses on local areas have been wri tten by University of Utah 

students under the Direction of Doctors A. J. Eardley and 

N. C. Williams. 

The s tudy of the South Fork area of the north-centra l 

Wasatch Mountains was undertaken by the writer in the Spring 

of 1957 at the suggestion of Dr. William Lee Stokes, Head 

of the' Department of Geology, University of Utah. 



GEOGRAPHY 

T o p o g r a p h y a n d D r a i n a g e 

E l e v a t i o n s i n t h e t h e s i s a r e a r a n g e f r o m 5 1 0 0 f e e t i n 

O g d e n V a l l e y , t o a p p r o x i m a t e l y 6 6 0 0 f e e t o n H i g h w a y 3 9 a t t h e 

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

f r o m t h e f l o o d p l a i n o f t h e S o u t h F o r k o f t h e O g d e n R i v e r t o 

t h e e x t r e m e l y l e v e l t e r r a i n o f t h e H e r d M o u n t a i n s u r f a c e . 

T h e a r e a n o r t h o f t h e r i v e r i s c h a r a c t e r i z e d b y r o l l i n g h i l l s 

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

c o n g l o m e r a t e s t o e x p o s e t h e P a l e o z o i c r o c k s . I n t h e s e d e e p e r 

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

T h e a r e a i s d r a i n e d b y t h e S o u t h F o r k o f t h e O g d e n R i v e r 

a n d i t s m a j o r t r i b u t a r i e s , M a g p i e C r e e k , C o b b l e C r e e k , B e a r 

W a l l o w C r e e k , a n d B e a v e r C r e e k . T h e S o u t h F o r k f l o w s w e s t 

w a r d t o t h e P i n e V i e w R e s e r v o i r a n d t h e n c e t h r o u g h O g d e n 

C a n y o n t o t h e G r e a t S a l t L a k e . 

C l i m a t e a n d V e g e t a t i o n 

T h e c l i m a t e o f t h e S o u t h F o r k a r e a i s s e m i - a r i d a n d 

H u n t s v i l l e h a s a n a n n u a l r a i n f a l l o f 2 8 i n c h e s . H e a v y s n o w 

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

O c t o b e r t o e a r l y J u n e . 

T h e f o o t h i l l s i n t h e l o w e r e l e v a t i o n s a r e l a r g e l y 

c o v e r e d b y s a g e b r u s h . A t h i g h e r e l e v a t i o n s s c r u b o a k 

GEOGRAPHY 

Topography and Drainage 

Elevations in t he thesis area r ange from 5100 feet i n 

Ogden Valley, to appr oximately 6600 feet on Highway 39 at the 

northern edge of the area. The land surface rises abruptly 

from the flood plain of the South Fork of the Ogden River to 

the extremely level terrain of the Herd Mount ain surface . 

The area north of the river is characte rized by rolling hills, 

except where the tributaries have c ut below the Tertiary 

conglomerates to expose the Paleozoic rocks~ In these deeper 

canyons t he topography is very r.ugged . 

The area is drained by t he South Fork of the Ogden River 

and its major tributaries, Magpie Creek, Cobble Creek , Bear 

Wallow Creek , and Be~ver Creek . The South Fork flows wes t

ward to the Pine Vi ew Reservoir and the nce through Ogden 

Canyon to the Great Salt Lake . 

Climate and Vegetation 

The climate of the South Fork ar ea is semi - arid and 

Huntsville has an annual ra infal l of 28 inches . Heavy snow 

and cold make the area inaccessable for field work from late 

October to early June. 

The foothill s in the lower elevations are largely 

covered by sagebrush. At higher elevations s crub oak 



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

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

f a c i n g s l o p e s . 

R o c k E x p o s u r e s 

T h e P a l e o z o i c s t r a t a a r e b e s t e x p o s e d i n s t r i k e c a n y o n s 

w h e r e t h e o v e r l y i n g T e r t i a r y c o n g l o m e r a t e h a s b e e n s t r i p p e d 

a w a y . G o o d e x p o s u r e s a r e f o u n d i n t h e c a n y o n o f t h e S o u t h 

F o r k n e a r M a g p i e C a n y o n a n d f u r t h e r e a s t i n t h e 8 8 S o u t h F o r k 

N a r r o w s " . Two m a i n t r i b u t a r i e s t o t h e S o u t h F o r k , D r y 

B r e a d H o l l o w a n d Camp K i e s e l C a n y o n , a l s o a f f o r d g o o d e x p o s 

u r e s . T h e P r e c a m b r i a n s t r a t a a r e w e l l e x p o s e d i n a w i d e 

b e l t f r o m t h e m o u t h o f t h e S o u t h F o r k t o M a g p i e C a n y o n . 
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and mountain mahogany are common . Quaking aspen ar~ found 

in the canyon bottoms, and scattered conifers grow on north 

f~cing slopes . 

Rock Exposures 

The Paleozoic strata are best exposed in strike canyons 

where the overlying Tertiary conglomerate has been s tripped 

away_ Good exposures are found in the canyon of the South 

Fork near Magpie Canyon and further east in the USouth Fork 

Narrows". Two main tributarie s to the South Fork, Dry 

Bread Hollow and Camp Kiesel Canyon, also afford good expos

ures . The Precambrian strata are well exposed in a wide 

belt from the mouth of the South Fork to Magpie Canyon . 



• • STRATIGRAPHY • • 

R o c k s e x p o s e d i n t h e S o u t h F o r k o f t h e O g d e n R i v e r a r e a ' 

r a n g e i n a g e f r o m P r e c a m b r i a n t o Q u a t e r n a r y . T h e P r e c a m b r i a n 

a n d P a l e o z o i c s t r a t a c r o p o u t o n l y w h e r e m a j o r s t r e a m s h a v e c u t 

t h r o u g h t h e E o c e n e K n i g h t f o r m a t i o n w h i c h b l a n k e t s t h e a r e a . 

T h e r o c k s e x p o s e d a r e e n t i r e l y s e d i m e n t a r y ; h o w e v e r , t h e P r o -

t e r o z o i c ( ? ) h a s b e e n s l i g h t l y m e t a m o r p h o s e d a n d i s c l a s s e d a s 

• a m e t a s e d i m e n t . 

T h e P r o t e r o z o i c ( ? ) a n d C a m b r i a n s t r a t a c r o p o u t i n a w i d e 

n o r t h - t r e n d i n g b e l t f r o m O g d e n V a l l e y t o M a g p i e C r e e k . O r d o 

v i c i a n a n d S i l u r i a n r o c k s c r o p o u t i n t h e " N a r r o w s 1 1 o f t h e S o u t h 

F o r k . D e v o n i a n , M i s s i s s i p p i a n , a n d P e n n s y l v a n i a n r o c k s c o m 

p r i s e t h e r e m a i n d e r o f t h e P a l e o z o i c s e c t i o n a n d c r o p o u t : i n 

C a m p K i e s e l C a n y o n a n d D r y B r e a d H a l l o w . T h e t o p s o f t h e 

C a m b r i a n a n d P e n n s y l v a n i a n s y s t e m s a r e n o t e x p o s e d . Q u a t e r 

n a r y d e p o s i t s c o n s i s t s o f s e d i m e n t s d e p o s i t e d i n L a k e B o n n e 

v i l l e , a n d a l l u v i u m . No i g n e o u s r o c k s a r e e x p o s e d i n t h e a r e a . 

P r e c a m b r i a n S y s t e m 

P r o t e r o z o i c ( ? ) R o c k s 

T h e o l d e s t r o c k e x p o s e d i n t h e a r e a i s a t h i c k s e q u e n c e o f 

P r o t e r o z o i c ( ? ) q u a r t z i t e a n d p h y l l i t e . T h e s e s t r a t a f o r m t h e 

n o r t h t r e n d i n g m o u n t a i n m a s s f r o m t h e m o u t h o f t h e * S o u t h F o r k 

t o M a g p i e C a n y o n . 

STRATIGRAPHY 

Rocks exposed in the South Fork of the Ogden River area 

range in age from Precambria.o to Quaternary. The Precambrian 

and Paleozoic strata crop out only where major s treamS have cut 

through the Eocene Knight formation which blankets the area. 

The r ocks exposed are entirely sedimentary ; however, the Pro

terozoic (?) has been slightly metamorphosed and is classed as 

-a metasediment. 

The Proterozoic (1) and Cambrian strata, crop out in a wide 

north-trending belt from Ogden Valley to Magpie Creek. Ordo

vician and Silurian rocks crop out in the IINarrows" of the South 

Fork. Devonian, Mississippian, and Pennsylvanian rocks com

prise the remainder of the Paleozoic section and crop out I in 

Camp Kiesel Canyon and Dry Bread Hallow. The tops of t he 

Cambrian and Pennsylvanian systems are not exposed. Qua~~r

nary deposits consists of sedimentOs depOSited in Lake Bonne

vllle, and alluvium. No igneous rocks "are exposed in the area. 

Precambrian System 

Proterozoic (1) Rocks 

Th~ oldest rock exposed in the area is a thick sequence of 

Proterozoic (1) quartzite and phy llite. These strata form the 

north trending mountain mass from the mouth of the' South Fork 

to Magpie Canyon. 
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E a r d l e y ( 1 9 4 4 ) r e c o g n i z e s t w o d i v i s i o n s w i t h i n t h e P r o t e r 

o z o i c ( ? ) s e q u e n c e : a l o w e r 3 0 0 0 f o o t u n i t o f i n t e r b e d d e d q u a r t -

z i t e , a r k o s i t e a n d p h y l l i t e a n d a n u p p e r 7 0 0 0 f o o t u n i t o f r u s t -

w e a t h e r i n g q u a r t z i t i c s a n d s t o n e . T h e q u a r t z i t e s a n d q u a r t z i t i c 

s a n d s t o n e s a r e b u f f , p i n k , p u r p l e a n d m a r o o n . S a n d p a r t i c l e s 

r a n g e f r o m m e d i u m t o c o a r s e g r a i n e d a n d p e b b l e s t o 2 i n c h e s i n 

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

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

No e v i d e n c e o f a n u n c o n f o r m i t y w a s d e t e c t e d b e t w e e n t h e 

P r o t e r o z o i c ( ? ) s t r a t a a n d t h e o v e r l y i n g B r i g h a m q u a r t z i t e . 

T h e u p p e r P r e c a m b r i a n q u a r t z i t e s a n d l o w e r B r i g h a m a r e r e m a r k 

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

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

E a r d l e y ( 1 9 4 4 ) i n d i s c u s s i n g t h e P r o t e r o z o i c ( ? ) r o c k s 

o f t h e n o r t h - c e n t r a l W a s a t c h s t a t e s : 

" T h e s e d i m e n t s w e r e p r o b a b l y d e p o s i t e d 
i n a d e e p t r o u g h i n . l a t e P r o t e r o z o i c 
a n d e a r l y C a m b r i a n t i m e s a n d o v e r l a p 
t h e A r c h e o z o i c r o c k s o f t h e n o r t h e r n 
U t a h h i g h l a n d . T h e y a r e p r o b a b l y s e p a 
r a t e d f r o m t h e o v e r l y i n g C a m b r i a n s t r a t a 
b y a n u n c o n f o r m i t y , b u t i n t h e t r o u g h 
a r e a t h e u n c o n f o r m i t y w a s n o t f o u n d 
e x c e p t i n t h e C o t t o n w o o d u p l i f t o f t h e 
c e n t r a l W a s a t c h " . 

T h e t h i c k n e s s o f t h e P r o t e r o z o i c S e c t i o n i s e s t i m a t e d t o b e 

1 0 , 0 0 0 f e e t . T h e b a s e o f t h e S e c t i o n i s n o t e x p o s e d i n t h e 

S o u t h F o r k a r e a , a n d t h e u n d e r l y i n g A r c h e o z o i c F a r m i n g t o n 
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Eardley (1944) recognizes two divisions within the Proter-

azoic (?) sequence: a lower 3000 foot unit of interbedded quart-

zite, arkosite and phyllite and an upper 7000 foot unit of rust -

weathering quartzitic sands t one. The quartzites and quartzitic 

sandstone s are buff, pink, purple and maroon. Sand particles 

range from medium to coarse grained and pebbles to 2 inches in 

diameter are occas ionally found. The phyllites constitute a 

minor amount of the section and are dark gray and green . 

No evidence of an unconformity was .detected between the 

• 
Proterozoic (1) strata and the overlying Brigham quartzite. 

The upper Precambrian quart z ites and lower Brigham are remark-

ably homogeneous, and although small l enses of cong lomerate were 

found, no widespread basa l conglomerate was noted. 

Eardley (1944) in discussing t he Proterozoic (1) rocks 

of the north-central Wasatch s tates: 

liThe sediments were probab.ly deposited 
in a deep trough in late Proterozoic 
and early 'Cambrian times and overlap 
the Archeozoic rocks of the northern 
Utah highland. They are probably sepa 
rated from the overlying Cambrian strata 
by ~n unconformity, but in the trough 
area the unconformity was not found 
except in the Cottonwood uplift of the 
central Wasatchll. 

The thickness of the Proterozoic Section is estimated to be 

10,000 feet. The base of the section is not exposed in the 

South Fork area, and the underlying Archeozoic Farmi~gton 
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C a n y o n C o m p l e x d o e s n o t c r o p o u t . 

C a m b r i a n S y s t e m 

G e n e r a l S t a t e m e n t 

T h e C a m b r i a n r o c k s o f t h e S o u t h F o r k a r e a o u t c r o p o n 

b o t h s i d e s o f t h e S o u t h F o r k R i v e r f r o m M a g p i e C a n y o n t o 

C o b b l e C r e e k . A p p r o x i m a t e l y 3 0 0 0 f e e t o f s t r a t a a r e e x p o s e d . 

T h e g e o g r a p h i c 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 o f t h e C a m 

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

c l a t u r e , i . e . , s h o u l d t h e f o r m a t i o n n a m e s o f t h e L o g a n q u a d 

r a n g l e t o t h e n o r t h , o r t h o s e o f t h e G r e a t B a s i n t o t h e s o u t h 

a n d w e s t , b e u s e d ? M o s t w o r k e r s i n t h e W a s a t c h M o u n t a i n s 

s o u t h o f t h e t h e s i s a r e a h a v e u s e d G r e a t B a s i n f o r m a t i o n a l 

n a m e s ( E a r d l e y , 1 9 4 4 , G i l l u l y , 1 9 3 2 ) . A c a r e f u l e x a m i n a t i o n 

o f t h e u n i t s i n t h e a r e a o f t h e p r e s e n t s t u d y c o n v i n c e d t h e 

w r i t e r t h a t t h e y a r e e a s i l y c o r r e l a t e d w i t h t h o s e o f t h e 

L o g a n q u a d r a n g l e . 

Two d i f f e r e n t b u t g r a d a t i o n a l C a m b r i a n s e q u e n c e s a r e p r e ^ 

s e n t i n t h e W a s a t c h M o u n t a i n s . S o u t h o f t h e S o u t h F o r k a r e a , 

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

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

T h e t h e s i s a r e a w a s e v i d e n t l y i n t h e t r a n s i t i o n z o n e b e t w e e n 

t h e s e t w o a r e a s o f d e p o s i t i o n . S h e l f s e d i m e n t s a r e p r e s e n t 

i n t h e D u r s t M o u n t a i n a r e a 1 0 m i l e s t o t h e s o u t h a n d i n 
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Canyon Complex does not crop out. 

Cambrian System 

General Statement 

The Cambrian rocks of the South Fork area outcrop on 

both sides of the South Fork River from Magpie Canyon to 

Cobble Creek. Approximately 3000 feet of strata are exposed. 

The geographic and stratigraphic relations of the Cam-

brian rocks of the area pose a problem in Cambrian nomen-

clature, i.e., should the forrr~tion names of the Logan quad-
• 

rangle to the north, or those of the Great Basin to the south 

and west, be used? Host workers in the Wasatch Mountains' 

south of the thesis area have used Great Basin formational 

names (Eardley, 1944, Gilluly, 1932). A careful examination 

of the units in the area of the present study convinced the 

writer that they are easily correlated with those of the 

Logan quadrangle. 

Two different but gradational Cambrian sequences are pre-

sent in the Wasatch Mountains. South of the South Fork area, 

relatively thin shelf deposits are present whereas to the 

north the much thicker miogeosynclinal sediments are present. 

The thesis area was evidently in the transition zone b?tween 

these two areas of deposition. Shelf sediments are present 

in the Durst Mountain area 10 miles to the south and in 
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O g d e n C a n y o n t o t h e w e s t ; t w e n t y m i l e s n o r t h i n t h e L o g a n 

q u a d r a n g l e , t h e m u c h t h i c k e r ( 6 , 0 0 0 t o 1 0 , 0 0 0 f e e t ) m i o g e o -

s y n c l i n a l s e q u e n c e i s e x p o s e d . 

T h e C a m b r i a n s t r a t a o f t h e W e s t e r n I n t e r i o r a r e g e n e r a l l y 

d i v i s i b l e i n t o t h r e e u n i t s : a t h i c k b a s a l q u a r t z i t e , a m i d d l e 

s h a l e u n i t , a n d a n u p p e r c a r b o n a t e u n i t . I n t h e S o u t h F o r k 

a r e a t h i s s e q u e n c e i s r e p r e s e n t e d b y t h e B r i g h a m q u a r t z i t e , 

t h e s h a l e s o f t h e L a n g s t o n a n d U t e f o r m a t i o n s , a n d t h e c a r b o n a t 

r o c k s o f t h e B l a c k s m i t h a n d B l o o m i n g t o n f o r m a t i o n s . T h e p r e -

s e n c e o f u p p e r C a m b r i a n r o c k s i n t h e a r e a i s q u e s t i o n a b l e . 

B r i g h a m Q u a r t z i t e 

T h e B r i g h a m q u a r t z i t e , o l d e s t C a m b r i a n f o r m a t i o n i n t h e 

S o u t h F o r k a r e a , w a s n a m e d b y W a l c o t t ( 1 9 0 8 ) f r o m e x p o s u r e s 

n e a r B r i g h a m C i t y , U t a h a p p r o x i m a t e l y 2 0 m i l e s n o r t h o f t h e 

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

c l i f f s a l o n g b o t h s i d e s o f S o u t h F o r k C a n y o n w e s t f r o m M a g p i e 

C r e e k . T h e B r i g h a m c o n s i s t s o f b e d s o f b u f f , y e l l o w , p i n k 

a n d m a r o o n q u a r t z i t e . T h e s a n d p a r t i c l e s a r e w e l l r o u n d e d , 

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

l u s t e r . L o c a l l y , c o n g l o m e r a t e " p o d s " a r e p r e s e n t w h i c h 

c o n t a i n p e b b l e s a s m u c h a s 1 i n c h i n d i a m e t e r . T h e t h i c k 

n e s s o f t h e B r i g h a m q u a r t z i t e i s e s t i m a t e d t o b e 1 , 5 0 0 f e e t . 

No f o s s i l s w e r e f o u n d . 
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Ogden Canyon to the west; twenty mi les north in the Logan 

quadrangle, the rnoch t hicker (6,000 to 10,000 feet) miogeo-

synclinal sequence is exposed. 

The Cambrian strata of t he t.J'estem I nterior a re generally 

divis i ble into three units: a thick basa l quartzite, a midd le 

sha l e unit, and an upper car bonate unit . In the South Fork 

ar ea this sequence is r epresented by the Bri gham quartzite, 

" 
the shales of the Langs ton and Ut e formations, and the c arbonate . 

rocks of the Blacksmith and Bl oomington formations. The pre -

sence of upper Cambrian rocks in the area is ques tionable. 

Brigham Ouartzite 

The "Brigham quartzite, oldest Cambri an forma tion in the 

South Fork area , was named by Walcott (1908) from exposures 

near Brigham City, Ut ah approximate ly 20 miles north of the 

thesis ar ea . This massively bedded f ormation forms rugged 

cliffs .along both s i des of South Fork Canyon west from Magpie 

Creek. The Brigham cons ist s of beds of buff, yellow, pink 

and maroon quartzite. The s and particles are well rounded , 

range from medium to coarse grained, and have a vitreous 

luster. locally, conglomerate IIpods ll are present which 

contain pebbles as much as 1 inch in diameter. The thiek-

ness of the Brigham quartzite is estimated to be 1,500 feet . 

No fossils were found. 
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I n t h e D u r s t M o u n t a i n a r e a a f e w m i l e s s o u t h o f t h e 

t h e s i s a r e a t h e B r i g h a m ( T i n t i c ) q u a r t z i t e r e s t s o n t h e o l d e r 

P r e c a m b r i a n F a r m i n g t o n C o m p l e x w i t h a c o a r s e c o n g l o m e r a t e a t 

t h e b a s e . No P r o t e r o z o i c s t r a t a a r e p r e s e n t . I n t h e S o u t h 

F o r k a r e a t h e B r i g h a m q u a r t z i t e r e s t s w i t h a p p a r e n t c o n f o r m i t y 

o n t h e P r e c a m b r i a n P r o t e r o z o i c ( ? ) s t r a t a , a n d n o b a s a l c o n 

g l o m e r a t e w a s f o u n d . M o s t w r i t e r s ( E a r d l e y a n d H a t c h , 1 9 4 0 , 

W h e e l e r , 1 9 4 3 , W i l l i a m s , 1 9 4 8 ) b e l i e v e t h a t s e d i m e n t a t i o n ;' 

w a s c o n t i n u o u s f r o m l a t e P r e c a m b r i a n i n t o e a r l y C a m b r i a n t i m e . 

T h e u p p e r 2 0 0 f e e t o f t h e B r i g h a m q u a r t z i t e a r e i n t e r -
i 

b e a d e d w i t h t h i n ( s e v e r a l i n c h e s t o 1 f o o t ) o l i v e g r e e n , 

m i c a e o u s s h a l e b e d s . S u c h i n t e r b e d d i n g i s a l s o s e e n i n t h e 

D u r s t M o u n t a i n a r e a t o t h e s o u t h a n d t h e L o g a n q u a d r a n g l e 

t o t h e n o r t h . I n t h e D u r s t M o u n t a i n a r e a t h e s h a l e s g r a d e 

- i n t o t h e o v e r l y i n g O p h i r s h a l e . H o w e v e r , i n t h e S o u t h F o r k 

a n d L o g a n a r e a s , t h e B r i g h a m i s o v e r l a i n , w i t h a p p a r e n t c o n 

f o r m i t y , b y a p p r o x i m a t e l y SO f e e t o f d o l o m i t e f o l l o w e d b y 

t h e S p e n c e s h a l e m e m b e r o f t h e L a n g s t o n f o r m a t i o n . 

S e v e r a l w r i t e r s ( W i l l i a m s , 1 9 4 8 , W h e e l e r , 1 9 4 3 ) h a v e 

s u g g e s t e d a c o r r e l a t i o n b e t w e e n t h e S p e n c e a n d O p h i r s h a l e s . 

T h e w r i t e r f e e l s s u c h i s n o t t h e c a s e . T h e p r e s e n c e o f 

d o l o m i t e i m m e d i a t e l y a b o v e t h e B r i g h a m q u a r t z i t e , a n d t h e 

s o m e w h a t d i f f e r e n t l i t h o l o g i e s o f t h e O p h i r a n d S p e n c e 

s h a l e s s e e m t o i n d i c a t e t h e y a r e t w o d i s t i n c t u n i t s . I n 
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In the Durst Mountain ar ea a few mi les south of the 

thesis area the Brigham (Tintic) quartzite rests on the older 

Precambrian Farmington Comp l ex with a coarse congl omer ate at 

the ' base . No Proterozoic str ata are present . In the South 

Fork area the Brigham quartzite rests with apparent conformity 

on the Precambrian Proterozoic (?) strata, and no basa l con-

glomerate was found. Most writers (Eardley and Hatch, 1940, 

Wheeler, 1 94~~ Williams, 1948) believe that sedimenta tion 1 

was cont inuous from late Precambrian into early Cambrian t~2 . 

The upper 200 feet of the Brigham quartzite are inte~~_ 

beaded with thin (several inches to 1 foot) olive green, 

micaeous shale beds . Such interbedding ' is also seen in the 

Durst Mounta in area to the south and the Logan quadrangle 

t Oo the north. In the Durst Mountain ar ea the shales gr ade 

"#"into the ove17lying Ophir sha l e. However, in the South Fork 

and Logan areas , the Brigham is overlai n, with apparent con-

tormity, by approximatelY So f eet of dolomite fOllowed by 

the Spence shale member of the Langston formation. 

Severa l writers (Williams, 1948, Whee l er, 1943 ) have 

sugges ted a correlation between the Spence and Ophir shales. 

The writer fee ls such is not the case. The presence of 
. 

dolomite i mmedi ately above the Brigham quartzite, and the 

somewhat different lithologies of the Ophir and Spence 

sha les seem to indic~te they are t wo distinct units. In 
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r e g a r d t o t h i s p r o b l e m , W h e e l e r ( 1 9 4 3 ) s t a t e s : 

" I f t h e S p e n c e a n d P i o c h e [ O p h i r ] s h a l e s 
a r e d i s t i n c t t h e n o r t h e r n l i m i t o f t h e 
l a t t e r i n n o r t h - c e n t r a l U t a h i s s o m e 
w h e r e b e t w e e n O g d e n a n d B l a c k s m i t h F o r k " . 

T h e w r i t e r a g r e e s w i t h t h i s i n t e r p r e t a t i o n . ( S e e l o w e r a n d 

m i d d l e C a m b r i a n c o r r e l a t i o n c h a r t , P l a t e I I ) 

T h e u p p e r m o s t p o r t i o n o f t h e B r i g h a m q u a r t z i t e w a s 

m e a s u r e d o n t h e e a s t s i d e o f M a g p i e C a n y o n , w h e r e t h e s h a l e 

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

T h i c k n e s s i n 
L a n g s t o n f o r m a t i o n f e e t 

D o l o m i t e : m e d i u m c r y s t a l l i n e ^ m e d i u m 
g r a y , w e a t h e r s d a r k g r a y , m e d i u m 

b e d d e d , s l o p e f o r m e r . . . . . 6 9 

C o n t a c t c o n f o r m a b l e 

B r i g h a m q u a r t z i t e 
1 1 . Q u a r t z i t e : b u f f t o l i g h t r e d , m e d i u m 

t o c o a r s e , w e l l - r o u n d e d s a n d g r a i n s , 
o c c a s i o n a l g r a i n s t o V ' , m e d i u m 
b e d d e d t o m a s s i v e . . . . . . . . . . 1 5 

1 0 . S h a l e : o l i v e - d r a b t o " d i r t y " y e l l o w , 
m i c a c e o u s o n b e d d i n g p l a n e s , f r i a b l e , 
s l i g h t l y a r e n a c e o u s . . . % 

9 . Q u a r t z i t e , a s i n N o . 1 1 a b o v e . . . . 1 3 1 

8 . I n t e r b e d d e d q u a r t z i t e a n u s h a l e : 
s h a l e a s i n N o . 1 0 a b o v e , b e d s 
a v e r a g e 1 - 2 " i n t h i c k n e s s 5 . 

7 . Q u a r t z i t e : a s i n N o . 1 1 a b o v e . . . . 3 1 
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regard to this problem, Wheeler (1943) states: 

"If t he Spence and Pi oche [Oph ir] sha les 
are distinct the northern limit of the 
latter in north-central Utah is some
where between Ogden and Blacksmith Fork ll

• 

The write r agrees wi th t his interpretat i on. (See lower and 

middle Cambrian correlation chart, Plate II) 

The uppermost port ion of the Brigham quartzite was 

measur ed on the east side of Magpie Canyon , where the shale 

units are well exposed. 

Langston formation 
Thickness in 

feet 

Dolomite: medium c rystalline, medium 
gr ay , weather s dark gray, medium 
bedded , s lope former .. .. . .. .. .. .. .. .. .. . . 69 

Contact conformable 

Brigham quartzite 

11 . Quartzite : buff to light red, medium 
to coar se , well -rounded sand grains , 
occas ional gr ains to ~", roed i .urn 
bedded to massive .... . . ............ .. 

10. Sha l e : o live - drab to "dirty" yel low, 
micaceous on bedding planes, friable, 
slightly arenaceous • • • • .• • •• 

9 . Quartzite, as in No . 11 above •••• 

8 . Interbedded quartzite and shale : 
shale as in No . 10 above, beds 
average 1_21t in thickness • • • • • • 

7. Quartzite : as in No. 11 above • • • • 

15 

131 

5 

31 



1 2 

T h i c k n e s s i n 
B r i g h a m q u a r t z i t e ( c o n t i n u e d ) f e e t 

6 . S h a l e : a s i n N o . 1 0 , b u t m o r e 

f i s s i l e , l e s s m i c a c e o u s . . . . . . . 1 

5 . Q u a r t z i t e : a s i n N o . 1 1 a b o v e • * • «, 4 0 

4 . S h a l e : a s i n N o . 1 0 a b o v e . . . . . . 1 

3 . Q u a r t z i t e : a s i n N o . 1 1 a b o v e 

b u t m o r e r e d . . . . . . . . . . . . 6 4 

2 . S h a l e : a s i n N o . 1 0 a b o v e . . . . . . 2 

1 . Q u a r t z i t e : a s i n N o . 1 1 a b o v e . . . . 1 0 0 

L a n g s t o n F o r m a t i o n 

T h e L a n g s t o n f o r m a t i o n i s w e l l e x p o s e d o n t h e c l i f f s 

o v e r l o o k i n g t h e S o u t h F o r k o f t h e O g d e n R i v e r , j u s t e a s t o f 

M a g p i e C a n y o n . I t c o n s i s t s o f a b a s a l , b l a c k a r e n a c e o u s 

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

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

l i m e s t o n e , a n d a n o v e r l y i n g s e q u e n c e o f g r a y l i m e s t o n e s . 

T h e L a n g s t o n f o r m a t i o n r e s t s c o n f o r m a b l y o n t h e B r i g h a m 

q u a r t z i t e a n d t h e b a s e o f t h e f i r s t d o l o m i t e u n i t o v e r l y i n g 

t h e q u a r t z i t e w a s c h o s e n a s t h e l o w e r c o n t a c t . T h e u p p e r 

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

u n d e r t h e U t e s h a l e . T h e L a n g s t o n f o r m a t i o n i s 3 9 8 f e e t 

t h i c k i n t h e S o u t h F o r k a r e a . 

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

o f t h e L a n g s t o n i s b e s t e x p o s e d o n t h e c r e s t o f t h e r i d g e 
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Thickness in 
Brigham auartzite (continued ) feet 

6 . Sha le: as in No . 10, but mote 
fissil e ; l ess micaceous • • • • • • • 1 

'5. Quartzite: as in No . 11 above • • • • 40 

4 . Shale : as in No. 10 above • • • • • • 1 

::> 3 . Quartzite : as in No . 11 above 
but mor e red • • • • • • • • • • • • 64 

2. Shale : as i n No. 10 above • • • • • • 2 

l. Quartzite : as in No. 11 above • • • • 100 

Langston Formation 

The Langston fo rmat ion i s well exposed on the cliffs 

overlooking "the South Fork of the Ogden River, just east of 

Magpie Canyon . It consis t s of a basa l, black arenac eous 

dolomite, followed successively by a buff weathering, light 

gray limestone ped, t wo green sha l e uni t s separated by a gr ay 

limestone, and an overlying sequence of gray limestones . 

The Langston formation r es t s conformably on the Brigham 

quartzite an~ the base of the fi r st do lomit e unit overlying 

the quartz ite was chosen as t he lower contact. The upper 

contact was placed at the top of the thick bedded limestones 

under the Ute shale . The Langston format ion is 398 feet 

thick in the South Fork ar ea . 

The dark green, very fossiliferous Spence shale member 

of the Langston is best exposed on the crest of the ridge 



a b o v e t h e S o u t h F o r k w h e r e i t f o r m s a p r o m i n e n t s a d d l e . T h e 

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

i s t i c g r e e n S p e n c e s h a l e d e b r i s o n t h e s u r f a c e . A l t h o u g h 

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

r o c k s i n p l a c e . 

M r s . C h r i s t i n a L o c k m a n - B a l k , w h o e x a m i n e d t h e f a u n a 

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

G l o s s o p l e u r a z o n e o f M i d d l e C a m b r i a n a g e . S p e c i f i c f o r m s 

a r e l i s t e d i n t h e f o l l o w i n g d e t a i l e d s e c t i o n , . 

I n t h e L o g a n q u a d r a n g l e , t o t h e n o r t h o f t h e t h e s i s 

a r e a , a n e x t r e m e l y f o s s i l i f e r o u s b l a c k l i m e s t o n e a t t h e 

b a s e o f t h e L a n g s t o n f o r m a t i o n h a s b e e n d e s i g n a t e d t h e P t a m i -

g a n i a m e m b e r o f t h e L a n g s t o n ( R e s s e r , 1 9 3 9 ) 9 T h e b l a c k d o l o 

m i t e u n i t a t t h e b a s e o f t h e f o r m a t i o n i n t h e S o u t h F o r k a r e a 

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

w e r e f o u n d . 

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

t h e S o u t h F o r k , i m m e d i a t e l y e a s t o f M a g p i e C a n y o n : 

T h i c k n e s s i n 
U t e F o r m a t i o n f e e t 

S h a l e : l i g h t o l i v e g r e e n , a r e n a c e o u s , 
c a l c a r e o u s , t h i n b e d d e d t o f i s s i l e . 
I n t e r b e d d e d l i m e s t o n e b e c o m e s p r o m i n e n t 
t o w a r d t o p o f u n i t . 1 3 7 
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above the South Fork where it forms a prominent saddle . The 

saddle is mar ked by a lack of veget ation, and by character-

ist,i c green Spence shale debris on the surface . Although 

the shale does not crop out, shallow excavating exposed 
0. 

rocks in place. 

Mrs . Christina Lockman - Balk , who examined the faun a 

collected from the Spence shale, be lieves it to represent the 

Glossopleura zone of Mi ddle Cambrian age . Specific forms 

are lis ted in the followi ng detailed section~ 

In the Logan quadrangle , to the north of t he thesis 

area, an extremely fossiliferous b l ack limestone a t the 

base of ~he Langs ton f ormat ion has been deSignated the Ptami-

gania member of the Langs ton (Resser, 1939). The black dolo-

mite unit at the base of the -formation i n the South Fork area 

may correlat e with this member although no confirming fossils 

were found . 

The following section was measured on the south side of 

the South Fork, immediately eas t of Magpie Canyon: 

Ute Formation 

Shale: light olive green, arenaceous , 
calcareous, thin bedded to fissile. 
Interbedded limes tone becomes prominent 

Thickness in
feet 

toward top of unit • • •• ' . '. • • • • • • 137 



1 4 

L a n g s t o n f o r m a t i o n 

6 . 

5 . 

4 . 

3 , 

2 . 

1 . 

L i m e s t o n e : t h i n b e d d e d , f i n e l y 
c r y s t a l l i n e ^ v e r y d a r k g r a y , 
w e a t h e r s m e d i u m g r a y , t a n s h a l e 
p a r t i n g s . . . . . . < , . . . . , 

S h a l e : m e d i u m t o d a r k o l i v e g r e e n , 
v e r y f i s s i l e t o t h i n b e d d e d , f o r m s 
d e p r e s s i o n s . G l o s s o p l e u r a b i o n 
W a l c o t t , W e s t o n i a e l l a W h i t e , " 
A l o k i s t o c a r e i d a h o e n s e R e s s e r , A # 

c f , n a t a l e R e s s e r . # . # . . . • 

L i m e s t o n e : d a r k g r a y t o b l a c k , 
c o a r s e l y c r y s t a l l i n e , w e a t h e r s 
m e d i u m g r a y , o c c a s i o n a l b e d s o f 
l i m e s t o n e c o n g l o m e r a t e , f o r m s 
r a g g e d c l i f f s . . . . . . . . 

S h a l e : a s i n N o . 5 a b o v e . 
A l o k i s t o c a r e i d a h o e n s e R e s s e r , 
E h m a n i e l l a s p . . . . . . . . « 

T h i c k n e s s i n 
f e e t 

6 9 

1 9 

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

D o l o m i t e : ' m e d i u m g r a y , w e a t h e r s 
d a r k g r a y , m e d i u m c r y s t a l l i n e , 
m e d i u m b e d d e d , f o r m s s l o p e s . . . . . . 

T o t a l L a n g s t o n 

C o n t a c t c o n f o r m a b l e 

4 6 

4 4 

5 1 

6 9 

3 9 8 

B r i g h a m Q u a r t z i t e 

Q u a r t z i t e : b u f f t o l i g h t r e d , m e d i u m 
t o c o a r s e , w e l l - r o u n d e d s a n d g r a i n s , 
o c c a s i o n a l g r a i n s t o V % m e d i u m b e d d e d 
t o m a s s i v e . I n t e r b e d d e d o l i v e d r a b s h a l e s 
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Langs ton fo rmation 

6 . 

5. 

Limes tone: t hin bedded , finely 
crys t alline, very dark gr ay, 
weathers medium gr ay , tan shale 
partings • • • • • • • • • • • • • 

Shale: medium to dark olive green, 
very fi ssile t o thin bedded , f orms 
depr essions. Glossop leura bion 
Wa lcott, Westonia e lla White , ' 
Alokistocar e idahoen se Resser, A. 
cf . n a t a le Resser ••••• ••• 

4. Limestone: dark gray "to black, 
coar se l y crystalline , weather s 
medium gr ay, occasional beds of 
limes tone congl omerat e, forms 

• • 

• • 

Thickness in 
feet 

69 

19 

r agged cliffs • •••••• ••••• 46 

3. Shale : as in No . 5 above . 
Alokistocar e idahoense Resser, 
Ehmaniella sp. • • • • • • • • • • • 

2 . Dolomite: l i ght gr ay to ' t an, med ium 
to coar sely crystall i ne, weathers 

44 

light ' buff, a renaceous , cliff former • 51 

Dolornite: "medium gr ay , weathers 
dark gray , med ium crystal line, 
medi um bedded, fo~ slopes . • • 

Total Langston 

Contact conformable 

Br igham Quartzite 

• • • 

Quartzite : buff to light r ed, medium 
to coar se , well- rounded s and grains , 
occasional grains to t l1

, medium bedded 
to massive . Interbedded olive drab sha l es . 

69 

398 
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U t e F o r m a t i o n 

T h e s e q u e n c e o f s o f t s h a l e s a n d t h i n b e d d e d l i m e s t o n e 

l y i n g b e t w e e n t h e m a s s i v e l i m e s t o n e s o f t h e L a n g s t o n a n d 

B l a c k s m i t h f o r m a t i o n s i s c o r r e l a t e d w i t h t h e U t e f o r m a t i o n . T h e 

U t e i s a s l o p e f o r m e r t h r o u g h o u t , a n d i s v e r y p o o r l y e x p o s e d 

i n t h e S o u t h F o r k a r e a e x c e p t ' o n t h e h i g h r i d g e e a s t o f 

M a g p i e C a n y o n . S J j c _ h u n d r e d f i f t y n i n e f e e t o f t h e U t e f o r m - . 

a t i o n w e r e m e a s u r e d a l o n g t h i s r i d g e . 

T h e s h a l e s o f t h e U t e f o r m a t i o n a r e d a r k g r e e n , g r a y , 

a n d b r o w n . S c r a p s o f f l o a t u s u a l l y i n d i c a t e t h e i r p r e s e n c e 

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

b e d d e d , f i n e l y c r y s t a l l i n e , a n d a r g i l l a c e o u s . C a l c i t e 

s t r i n g e r s a r e c o m m o n i n c e r t a i n b e d s , L i m e s t o n e b r e c c i a s 

a r e c o m m o n t o w a r d t h e t o p o f t h e u n i t . 

I n t h e S o u t h F o r k a r e a , n o f o s s i l s w e r e f o u n d i n t h e 

U t e f o r m a t i o n . H o w e v e r W i l l i a m s a n d M a x e y ( 1 9 4 1 ) r e p o r t a 

M i d d l e C a m b r i a n f a u n a f r o m t h e U t e i n t h e L o g a n q u a d r a n g l e . 

B o t h t h e u p p e r a n d l o w e r c o n t a c t s o f t h e U t e f o r m a t i o n 

a p p e a r t o b e c o n f o r m a b l e . T h e l o w e r c o n t a c t w a s p l a c e d a t 

t h e b a s e o f t h e f i r s t g r e e n s h a l e a b o v e t h e L a n g s t o n l i m e 

s t o n e s a n d t h e u p p e r c o n t a c t w a s p l a c e d a t t h e t o p o f t h e 

l a s t g r e e n s h a l e . 

T h e f o l l o w i n g s e c t i o n w a s m e a s u r e d o n t h e r i d g e e a s t 
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Ute Formation 

The sequence of soft shales and thin bedded limestone 

l ying between the massive limestones of the Langston and 

Blacksmith formations is correlat ed with the Ute formation. The 

Ute is a slope former throughout, and is very poorly exposed 

in the South Fork area except'on the high ridge east of 

Magpie Canyon . ~iK hundred fifty nine feet of the Ute form

ation were measured along this ridge . 

The shales of the Ute formation are dark green, gray, 

and brown. Scr aps of float usually indicate their presence 

in soil areas . The limzstones are predominately gray , thin 

bedded, finely crystalline, and argi llaceous. Calcite 

s tringer s are common in certain beds. Limestone breccias 

are common toward the top of the' unit . 

In the South Fork area, no fossils wer e found in t he 

Ute formation. However Williams and Maxey (1941) r eport a 

Middle Cambrian fauna from t he Ute .in the Logan quadrangle. 

Both the upper and lower contacts of the Ute fo~tion 

appear to be cqnformable. The lower contact was placed at 

the base of t he first green shale above the Langston lime

s tones and t he upper contact was placed a t the top of the 

las t green shale . 

The following section was measured on the ridge east 



o f M a g p i e C a n y o n : 

T h i c k n e s s i n 
B l a c k s m i t h f o r m a t i o n f e e t 

, L i m e s t o n e : d a r k g r a y , f i n e l y c r y s t a l 
l i n e , w e a t h e r s d a r k g r a y , t h i n t o 
m a s s i v e l y b e d d e d . • « » • • • • » . • • « 2 7 

C o n t a c t c o n f o r m a b l e 

U t e f o r m a t i o n 

5 . L i m e s t o n e a n d l i m e s t o n e b r e c c i a s , 
o c c a s i o n a l i n t e r b e d d e d s h a l e : 
l i m e s t o n e m e d i u m t o c o a r s e l y 
c r y s t a l l i n e , m e d i u m g r a y , m e d i u m 
b e d d e d . " S h a l e d a r k g r e e n , v e r y 
f i s s i l e , s l o p e f o r m e r . « 1 8 2 

4 . C o v e r e d : f l o a t i n d i c a t e s i n t e r 
b e d d e d l i m e s t o n e a n d s h a l e . 
L i m e s t o n e t h i n b e d d e d , b l a c k , 
v e r y a r g i l l a c i o u s * S h a l e b r o w n , 
v e r y c a l c a r e o u s , s l o p e f o r m e r . . . . 9 4 

3 . L i m e s t o n e : d a r k g r a y , w e a t h e r s 
d a r k g r a y , f i n e l y c r y s t a l l i n e , 
c a l c i t e s t r i n g e r s v e r y p r o m i 
n e n t . T o p 7 f e e t o f u n i t i s a 
c o n s p i c u o u s l e d g e o f l i m e s t o n e . . . . 1 3 2 

2 . L i m e s t o n e : d a r k g r a y t o b l a c k , 
b a n d e d , w e a t h e r s m e d i u m g r a y , 
a r g i l l a c e o u s p a r t i n g s , f i n e l y 
c r y s t a l l i n e t o s u b - l i t h o g r a p h i c , 
t h i n b e d d e d . B e c o m e s n o d u l a r t o 
w a r d t o p o f u n i t . P r o b a b l y s o m e 
t h i n s h a l e b e d s - • 1 1 4 

1 . S h a l e : l i g h t o l i v e g r e e n , a r e n a 
c e o u s , c a l c a r e o u s , t h i n b e d d e d t o 
f i s s i l e . I n t e r b e d d e d l i m e s t o n e 
b e c o m e s p r e d o m i n a t e t o w a r d t o p 
o f u n i t • j : 3 7 

T o t a l U t e f o r m a t i o n 6 5 8 
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of Magpie Canyon: 

Blacksmith formation 

, Limes t one : dar k gr ay, f i nely crystal
line, weathers dark gray, thin to 
massively bedded .. . ............. . 

Contact conformab l e 

Ute format ion 

5. 

• • 

Li~~stone and l imestone breccias, 
occasional interbedded shale : 
limestone medium to coarsely 
crys talline, medium gray, 'medium 
bedded. · Sha l e dark gr een, very 
fissile, s lope fo~er ..... .... • • • 

4. Covered: float indicates inter 
bedded limes t one and sha l e . 
Limes tone t hin bedded, black, 
very argillacious. Shale brown, 
very calca reous, slope fo~er .. .... 

3. 

2. 

Limestone : dark gray , weathers 
dark gr ay , f i nely crys t alline , 
c a lcite s tringers very promi
nent. Top 7 feet of unit is a 
conspic~ous ledge of l imestone • • 

• 

• • 

Limestone : dark gray t o black , 
banded, weather s med i um gray, 
a~gillaceous partings, finely 
crystalline to sub- l ithographic, 
thin bedded . Becomes nodular to
ward top of unit. Probably some 
thin shale beds' •••• ••• • • • • 

1. Shale: light olive green, ar ena
c eous , c a lcareous, t hin bedded to 
fi ssile. Interbedded limestone 
becomes predominate towar d top 

Thickness in 
feet 

27 

182 

94 

132 

ll4 

of unit •• • • • • • • • • • • • • • 137 

Total Ute formation 6 58 
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C o n t a c t c o n f o r m a b l e 
T h i c k n e s s i n 

L a n g s t o n f o r m a t i o n f e e t 

L i m e s t o n e : t h i n b e d d e d , f i n e l y 
c r y s t a l l i n e , v e r y d a r k g r a y , 
w e a t h e r s m e d i u m g r a y , t a n 
s h a l e p a r t i n g s . . . . . . O « . o « > . . * 6 9 

B l a c k s m i t h F o r m a t i o n 

O v e r l y i n g t h e s o f t , e a s i l y e r o d e d U t e f o r m a t i o n i s t h e 

m a s s i v e , c l i f f f o r m i n g B l a c k s m i t h f o r m a t i o n . I t i s v e r y 

w e l l e x p o s e d i n t h e h i g h c l i f f w h i c h f o r m s t h e e a s t b a n k o f 

C o b b l e C r e e k a n d a l s o a l o n g t h e s o u t h s i d e o f t h e S o u t h F o r k 

R i v e r . T h e l i m e s t o n e s a n d d o l c m i t i c l i m e s t o n e s w h i c h c o m p o s e 

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

m e d i u m t o f i n e l y c r y s t a l l i n e , a n d a r e c o m m o n l y o o l i t i c . When 

v i e w e d f r o m a d i s t a n c e t h e B l a c k s m i t h a p p e a r s b a n d e d i n s e v 

e r a l s h a d e s o f g r a y . 

T h e l o w e r c o n t a c t o f t h e B l a c k s m i t h f o r m a t i o n w a s p l a c e d 

a t t h e t o p o f t h e u p p e r m o s t s h a l e u n i t o f t h e U t e f o r m a t i o n . 

T h e u p p e r c o n t a c t w a s d r a w n a t t h e b a s e o f a t h i c k , v e r y 

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

m e m b e r o f t h e B l o o m i n g t o n f o r m a t i o n . B o t h c o n t a c t s a p p e a r 

c o n f o r m a b l e . 

T h e B l a c k s m i t h f o r m a t i o n m u s t b e o f M i d d l e C a m b r i a n 

a g e a s i t l i e s b e t w e e n b e d s c o n t a i n i n g M i d d l e C a m b r i a n 

f o s s i l s . I n r e g a r d t o t h e f o s s i l s f o u n d i n t h e B l a c k s m i t h 

17 

Contact conformable 
Thickness in 

Langston formation feet 

Ltmestone: thin bedded, finely 
crystalline, very dark gray, 
weathers medium gray, t an 
shale partings • • • • • • • • • • • • • • 69 

Blacksmith Formation 

Overlying the soft, easily eroded Ute formation is the 

massive, cliff forming Blacksmith formation. It is very 

well exposed in the high cliff which forms the east bank of 

Cobble Creek and also along the south side of the South Fork 

River. The l~estones and dolomitic limestones which compose 

the Blacksmith formation are ~~dium to dark gray, range from 

medium to finely crystalline, and are commonly oolitic. ~en 

viewed from a distance the Blacksmith ~ppears banded in sev-

eral shades of gray . 

The lower contact of the Blacksmith formation was placed 

at the top of the ,upper most shale unit of the Ute formation. 

The upper ,contact was drawn at the base of a thick, very 

fissile, green shale unit which is presumably the Hodge shale 

member of the Bloomington formation. Both contac~s appear 

confonnab le. 

Th.e Blacksmith forma~ion must be of Middle Cambrian 

age as it lies between beds containing Middle Cambrian 

fossils. In regard to the fossils found in the Blacksmith 
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f o r m a t i o n b y t h e a u t h o r , C h r i s t i n a L o c k m a n - B a l k s t a t e s : 

• . • B a t h y u r i s c u s - S l r a t h i n a z o n e . . • 
T h e B l a c k s m i t h i i t h i c u n i t s e e m s t o 
c o v e r t h e - t i m e o f t h e B a t h y u r i s c u s -
E l r a t h i n a z o n e a l t h o u g h t h e t o p o f t h e 
z o n e m a y r e a c h i n t o t h e H o d g e s s h a l e -
w e h a v e n e v e r h a d f o s s i l s f r o m t h i s 
u n i t r e p o r t e d b e f o r e . . ; T h e f a u n a s 
o f t h i s z o n e a r e s e v e r a l , l o w e r , m i d d l e 
a n d u p p e r a t l e a s t , a n d t o d a t e w e h a v e 
n o t b e e n a b l e t o p l a c e t h e d i v i s i o n v e r y 
a c c u r a t e l y . T h e s p e c i e s o f A s a n h i s c u s 
i n t h i s m a t e r i a l s e e m s t o b e n e w , b u t i s 
m o s t s i m i l a r t o A . w h e e l e r i t h e t y p e 
w h i c h a c c o r d i n g t o P a l m e r i s t o b e p l a c e d 
s o m e w h e r e i n t h e m i d d l e p a r t o f t h e z o n e . 

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

o f t h e S o u t h F o r k R i v e r e a s t o f M a g p i e C a n y o n : 

T h i c k n e s s i n 

B l o o m i n g t o n f o r m a t i o n f e e t 

S h a l e : d a r k g r e e n , v e r y f i s s i l e , 

w e a t h e r s d a r k ' g r e e n , s l o p e f o r m e r . . . . . 1 2 0 

C o n t a c t c o n f o r m a b l e 
B l a c k s m i t h f o r m a t i o n 

6 . C o v e r e d : p r o b a b l y m e d i u m g r a y 
l i m e s t o n e . . . . . . . . . . . . . . . . 8 3 

5 . L i m e s t o n e , d o l o m i t i c : m e d i u m 
g r a y , f i n e l y c r y s t a l l i n e , n o d u l a r , 
t h i n b e d d e d , h a c k l y s u r f a c e , , 
o o l i t i c i n p a r t , w e a t h e r s m o t t l e d 
b l a c k a n d b r o w n . K o o t e n i a s p . . . . . 1 4 6 

4 . C o v e r e d : p r o b a b l y l i m e s t o n e a s 
i n N o . 3 b e l o w 1 7 4 

18 

formation by the author, Christina Lockman-Balk states: 

• • • Bathyuriscus- Elrathina zone • • • 
The Bl acksmith lithic unit seems to 
cover the time of t he Bathyuriscus 
Elr athina zone a lthough the top of the 
zone may reach into the Hodges shale -
we have never had fossils from this 
unit reported befor e. • ~ The f aunas 
of t his zone are several, l ower, middle 
and upper at least, and to date we have 
not been able to place the division very 
accurate ly. The species of Asaphiscus 
in this materia l seems to be new, but is 
most similar to "A. ~meeleri the type 
which according to Palmer is to be plac ed 
somewhere in t he . middle part of the zone • 

• 
The following section was measured on the south side 

of the South Fork River east o~ Magpie Canyon: 

Bloomington formation 

Shale : dark green , very fissile, 
weathers dark "green, slope former. 

Conta9t conformable 

Blacksmith formation 

6. 

• • • • 

Covered: probably medium gr ay 
limes tone ••••• •••••• • • • • • 

5. L~estone, dolomitic: medium 
gray , finely crystalline, nodular, 
thin bedded, hackly surf ace, 
oolitic in part, wea thers mottled 

Thicknes s in 
feet 

lW 

83 

black and brown. Kootenia 22 • • • • • 146 

4. Covered: probably limes tone as 
in No . 3 below • • • • • • • • • • • • • 174 
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T h i c k n e s s i n 

B l a c k s m i t h f o r m a t i o n ( c o n t i n u e d ) , f e e t 

3 . L i m e s t o n e : b a n d e d b l a c k a n d m e d i u m 
g r a y , f i n e l y c r y s t a l l i n e , a r g i l 
l a c e o u s , v e r y f o s s i l i f e r o u s . 
A s a p h i s c u s n . s p . , A s a p h i s c u s s p . , 
W e s t o n i a e l l a . ( W h i t e ) , E h m a n i e l l a 
c f . W a p t a e n s i s R a s e t t i , B o l a s p i d e l l a ' 
s p . , B a t h y u r i s c u s s p , , L i n g u l e l l a s p , , 
M i c r o m i t r a s p . , A c r o t h e l e s p . , s p o n g e 

2 . L i m e s t o n e , d o l o m i t i c :" d a r k g r a y ' t o 
, b l a c k , f i n e l y c r y s t a l l i n e , t h i n 

b e d d e d t o m a s s i v e , w e a t h e r s d a r k ' 
g r a y , K o o t e n i a p e c t e n o i d e s R e s s e r , 
M e x i c e l l a s t a t o r ( W a l c o t t ) . . . . . . . 2 1 3 

1 . L i m e s t o n e : d a r k g r a y , f i n e l y 
c r y s t a l l i n e , t h i n t o m a s s i v e 
b e d d i n g , w e a t h e r s d a r k g r a y . . . . . . 2 7 

T o t a l B l a c k s m i t h f o r m a t i o n 7 3 0 

C o n t a c t c o n f o r m a b l e 

U t e F o r m a t i o n 

' L i m e s t o n e a n d l i m e s t o n e b r e c c i a s , 
i n t e r b e d d e d s h a l e s : L i m e s t o n e 
m e d i u m t o c o a r s e l y c r y s t a l l i n e , 
m e d i u m g r a y , m e d i u m b e d d e d . S h a l e s 
d a r k g r e e n , v e r y f i s s i l e , s l o p e 
x o r m e r . . . . . . . . . . . . . . . . . . 1 8 2 

M i d d l e a n d U p p e r (_?) C a m b r i a n U n d i f f e r e n t i a t e d 

O v e r l y i n g t h e m a s s i v e B l a c k s m i t h f o r m a t i o n i s a u n i t o f 

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

o f C o b b l e C r e e k a n d p r o b a b l y r e p r e s e n t s t h e H o d g e s h a l e m e m b e r 

o f t h e B l o o m i n g t o n f o r m a t i o n . H o w e v e r , e x p o s u r e s e a s t o f 

t h i s a r e a ( s t r a t i g r a p h i c a l l y h i g h e r t h a n t h e s h a l e u n i t ) a r e 
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Blacksmith formation (continued) 
Thickness in 

feet 

3. Limestone : banded black and medium 
gray, finely c rystalline, argil 
l ac eous, very foss iliferous . . 
Asaphiscus :9.. ~., Asaphiscus .2.,2.., 
Westonia ella. (White) , Ehmaniella 
ct . Waptaensis Raset ti , Bolaspidella ' 
sp., Bathyuriscus .2.2.-, Lingule lla fR., 
Micromitra sp., Acrothele sp., sp'onge ' 
spicule. • • • • • • • . • • • • • • • 87 

2. Limestone, dolomitic : " dark" gray' t o 
black, finely crysta lline, thin 
bedded to massive, weathers dark 
gray, Kootenia pecterioides Resser, 
Mexicella stator (Wa lcott) • . • • • 213 

1 • Limestone: dark gray , finely 
crystalline, thin to massive 
bedding, weathers dar k gray • • 

Total Blacksmith formation 

Contact conformable 

Ute Formation 

"Limestone and " limestone brecci9s, 
interbedded shales: Limestone 
medium to coarsely crystalline, 
medium gray , medium bedded. Shales 
dark green, very fis sile, slope 

• • • • 27 

730 

fonner • • • • • • • • • • • • • • • • •• 182 

Midd le and Upper (?) Cambrian Undifferentiated 

Overlying the massive Blacksmith formation i s a unit of , 

dark gree.n fissile shale . This unit forms the dip slope east 
. 

of Cobble Creek and probably represents the Hodge shale member 

of the Bloomington formation. · However, exposures east of 

th~s area (stratigraphically higher than t he shale unit) are 
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o b s c u r e d b y v e g e t a t i o n a n d d e b r i s f r o m t h e K n i g h t f o r m a t i o n . 

An o u t c r o p o f m e d i u m t o m a s s i v e l y b e d d e d , d a r k g r a y , b r e c c i a t e d 

l i m e s t o n e i s e x p o s e d a l o n g h i g h w a y 3 9 e a s t o f C o b b l e C r e e k . No 

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

u n k n o w n . T h e w r i t e r b e l i e v e s t h a t t h i s a r e a i s p r o b a b l y u n d e r 

l a i n , a t l e a s t i n p a r t , b y t h e t h i c k ( 1 2 0 0 1 i n L o g a n q u a d r a n g l e ) 

B l o o m i n g t o n f o r m a t i o n . T h e p r e s e n c e o f u p p e r C a m b r i a n r o c k s 

( N o u n a n a n d S t . C h a r l e s f o r m a t i o n s ) i s c o n j e c t u r a l . 

O r d o v i c i a n S y s t e m 

G a r d e n C i t y F o r m a t i o n 

T h e u p p e r p o r t i o n o f t h e G a r d e n C i t y f o r m a t i o n c r o p s o u t 

i n t h e " N a r r o w s " o f t h e S o u t h F o r k ' o f t h e O g d e n R i v e r w h e r e 

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

f o r m a t i o n i s a s l o p e f o r m e r a n d a p p e a r s a s a v e r y d i s t i n c t 

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

o v e r l y i n g F i s h H a v e n d o l o m i t e . 

T h a t p a r t o f t h e G a r d e n C i t y f o r m a t i o n e x p o s e d i s c o m 

p o s e d o f t h i n t o m e d i u m b e d d e d l i m e s t o n e a n d i n t r a f o r m a t i o n a l 

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

c a l c a r e o u s s h a l e . T h e c o a r s e l y c r y s t a l l i n e l i m e s t o n e i s 

c h a r a c t e r i z e d b y a r e d d i s h t i n g e o n f r e s h l y b r o k e n . s u r f a c e s . 

W e l l - r o u n d e d d i s k s h a p e d p e b b l e s a r e p r e s e n t i n t h e c o n g l o m -
l 

e r a t e s . T h e u n i t i s v e r y f o s s i l i f e r o u s , a l t h o u g h w e l l 
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obscured by vegetation and debris from the Knight formation. 

An outcrop of medium to massively bedded, dark gray, brecciated 

limestone is exposed along high.yay 39 east of Cobble Creek . No 

fossils could be found in the unit however, and its age is 

unknown. The writer believes that this area is probably under

lain, at least in part, by the thick (1200' in Logan quadrang le) 

Bloomington formation. The presence of upper Cambrian rocks 

.(Nounan and St . Charles formations) is conj ectural. 

Ordovician System 

Garden City Formation 

The upper portion of the ·Garden City formation crops out 

in the "Narrows " of the South For k of the Ogden River where 

it is exposed in the core of a small anticlinal fold. The 

formation is a slope former and appear s as a very dis t inct 

buff weathering unit below the massive gray cliffs of t he 

overlying Fish Haven dolomite. 

That part of the Garden City formation exposed is com

posed of thin to medium bedded limestone and intraformational 

conglomerates with occas ional thin beds of buff ~o yellow 

. ~ ~ calcareous shale . The coarsely crystalline limestone is 

characterized by a reddish tinge on freshly broken .sur(aces. 

Well-rounded disk shaped pebbles are present in the conglom

erates. The unit i s very fossiliferous, although well 
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p r e s e r v e d s p e c i m e n s a r e s c a r c e . 

U n f o r t u n a t e l y o n l y t h e t o p 2 9 6 f e e t o f t h e G a r d e n C i t y 

f o r m a t i o n i s e x p o s e d i n t h e S o u t h F o r k a r e a . T h e t r i l o b i t e 

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

p l a c e s t h e s t r a t a , a t l e a s t i n p a r t , i n z o n e G ( 2 ) e o f R o s s ( 1 9 5 1 ) 

I n t h e L o g a n q u a d r a n g l e t h i s z o n e l i e s 5 2 2 f e e t b e l o w t h e t o p 

o f t h e G a r d e n C i t y f o r m a t i o n . T h e r e f o r e i t a p p e a r s t h a t t h e 

e q u i v a l e n t s o f a t l e a s t 3 0 0 f e e t o f G a r d e n C i t y s t r a t a a r e 

a b s e n t i n t h e S o u t h F o r k a r e a . O w i n g t o t h e a p p a r e n t l y c o n f o r m 

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

m i t e i t i s b e l i e v e d t h e a b s e n c e o f p a r t o f t h e G a r d e n C i t y i s 

d u e t o n o n - d e p o s i t i o n r a t h e r t h a n e r o s i o n . R o s s ( 1 9 5 1 ) h a s 

d e s c r i b e d e x t e n s i v e c h e r t b e d s i n t h e u p p e r o n e - t h i r d o f t h e 

G a r d e n C i t y f o r m a t i o n w h i c h a r e n o t f o u n d i n t h e S o u t h F o r k 

a r e a . T h e a b s e n c e o f t h e c h e r t a l s o s u g g e s t s t h a t t h e u p p e r 

p a r t o f t h e f o r m a t i o n i s u n r e p r e s e n t e d . 

T h e e n v i r o n m e n t o f d e p o s i t i o n o f t h e ' G a r d e n C i t y f o r m a 

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

p e r i o d s o f s u b m e r g e n c e a n d e m e r g e n c e ( R o s s , 1 9 5 1 ) . T h e S o u t h 

F o r k a r e a m a y b e v e r y n e a r t o t h e s o u t h e r n l i m i t o f O r d o v i c i a n 

d e p o s i t i o n . No o r d o v i c i a n i s r e p o r t e d a f e w m i l e s s o u t h w a r d 

i n t h e D u r s t M o u n t a i n a r e a ( C o o d y , 1 9 5 7 ) o r w e s t w a r d i n t h e 

O g d e n C a n y o n a r e a ( E a r d l e y , 1 9 4 4 ) . 

, - -
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preserved specimens a r e s carce . 

Unfortunately only the t op 296 f eet: of the Garden City 

formation i s expos~d in the South Fork a r ea. The trilobite 

J effersonia peltabella, collected near t :he top of the un it 

p laces the s tra t a, at least in part, in zone G(2) e of Ross (1951) . 

In the Logan quadr angle this zone lies 522 f eet be low t he t op 

of the Garden City . fo nnation . ThereforE! it appears that the 

equivalents of at least 300 feet of Garden City s trata are 

absent in the South Fork area. Owing t o the apparently conform-, 

able nature of t he contact with t he overlying Fish Haven dolo-

mite it is believed the absence of part of t he Gar den City is 

due to non -deposition rathe r than erosiclo. Ross (1951) has 

described extensive chert beds in the upper one-third of the 

Garden City formation which are not found in the South Fork 

area . The absence o f the chert also sugges ts that the upper 

part of the formation is unrepresented. 

The environment of deposition of the· Gar den City fonna -

tion was probably one of very shallow se:as with alternating 

periods of submergence and emer gence. (Rolss , 1951). The South 

Fork area may be very near to t he southe:rn limit of Ordovician 
, 

deposition . No ordovician is r eport ed a. f ew miles southward 
-e-

in the Durst Mountain area (Coody, 1957) or westward in t he 

Ogd en Canyon area (Eardley, 1944). 
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R o s s ( 1 9 5 1 ) b e l i e v e s t h e d i v i s i o n b e t w e e n l o w e r ( C a n a d i a n ) 

a n d u p p e r O r d o v i c i a n ( C h a z y a n ) l i e s . w i t h i n 3 0 t o 4 0 f e e t o f t h e 

t o p o f t h e G a r d e n C i t y f o r m a t i o n i n t h e L o g a n q u a d r a n g l e . S i n c e 

t h i s i n t e r v a l i s m i s s i n g i n t h e S o u t h F o r k a r e a , t h e f o r m a t i o n 

h e r e m u s t b e e n t i r e l y e a r l y O r d o v i c i a n i n a g e . 

T h e a b s e n c e o f t h e u p p e r p o r t i o n o f t h e G a r d e n C i t y a n d 

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

h i a t u s m u s t e x i s t a t t h e G a r d e n C i t y - F i s h H a v e n c o n t a c t . 

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

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

T h e f o l l o w i n g s e c t i o n w a s m e a s u r e d i n t h e " N a r r o w s " o f 

t h e S o u t h F o r k o f t h e O g d e n R i v e r . I t s h o u l d b e n o t e d t h a t 

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

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

b a s e o f t h e f o r m a t i o n : 

T h i c k n e s s i n 
F i s h H a v e n d o l o m i t e f e e t 

D o l o m i t e : m e d i u m g r a y t o l i g h t t a n , 
f i n e l y c r y s t a l l i n e , w e a t h e r s d a r k t o 
l i g h t g r a y , p r o m i n e n t c l i f f f o r m e r . . . . 4 0 

G a r d e n C i t y f o r m a t i o n 

3 . L i m e s t o n e , b e c o m i n g d o l o m i t i c 
t o w a r d s t o p o f u n i t : m e d i u m g r a y 
w i t h r e d d i s h t i n g e o n f r e s h l y 
b r o k e n s u r f a c e s , w e a t h e r s m e d i u m 
t o l i g h t g r a y g m e d i u m t o c o a r s e l y 
c r y s t a l l i n e , s l o p e f o r m e r . . . . . . . 3 7 
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Ross (1951) believes the division between lower (Canadian) 

and upper Ordovician (Chazyan ) lies. within 30 to 40 feet of the 

top of the Garden City formation in the Logan quadrangle . Since 

this interval is missing in the South Fork area, the formation 

here mus t be entirely early Ordovician in age. 

The absence of the upper portion of the Garden City and 

the entire Swan Peak formation indicates that a considerable • 

hiatus must exist at the Garden City - Fish Haven contact. 

Nevert heless, no physical evi dence for an unconformity could 
, 

be detected, and the contact appears ent irely conformable. 

The following section was meas ured in the ItNarrows" of 

the South Fork of the Ogden River . It should be noted that 

the bottom of ,the measured s ection represents the lowest 

stratigraphic level local+y exposed, and not the stratigraphic 

base of the formation: 

Fish Haven dolomite 

Dolomite : medium gray to light tan, 
finely crystalline, weathers dark to 
light gray, prominent cliff former •• 

Garden City formation 

3. Limes tone, becoming dolomitic 
towards top of unit : medium gray 
with reddish tinge on freshly 
broken surfaces, weathers medium 
to light gray, medium to coarsely · 
crystalline, slope former •• • • 

• • . 

• • 

Thickness in 
feet 

40 

37 



2 3 

T h i c k n e s s i n 
G a r d e n C i t y f o r m a t i o n ( c o n t i n u e d ) f e e t 

2 . L i m e s t o n e , d a r k t o m e d i u m g r a y 3 

r e d d i s h t i n g e o n f r e s h s u r f a c e s , 
i n t e r f o r m a t i o n a l c o n g l o m e r a t e s , 
a r e n a c e o u s l e n s , m e d i u m t o t h i n 
b e d d i n g . J e f f e r s o o i a p e l t a b e l l a , 
c f . L i n g u l e o i s s O r t h i s S_P . , 
T e n t a c u l i t e s ( ? ) s p . , c y s t o i d p l a t e . . 2 2 8 

I . L i m e s t o n e , m e d i u m t o d a r k g r a y , f i n e 
t o m e d i u m c r y s t a l l i n e , w e a t h e r s l i g h t 
g r a y t o b u f f , v e r y t h i n l y b e d d e d , 
i n t r a f o r m a t i o n a l c o n g l o m e r a t e s , D a r k 
g r a y s h a l e 2 ' t h i c k a t b o t t o m o f u n i t , 
C l o n o g r a p t u s ( ? ) s p , , P i e t y o n e m a s p , # , 3 1 

T o t a l G a r d e n C i t y f o r m a t i o n v 2 9 6 

B a s e n o t e x p o s e d 

F i s h H a v e n D o l o m i t e 

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

H a v e n C a n y o n w e s t o f B e a r L a k e i n s o u t h w e s t e r n I d a h o . I n 

t h e t h e s i s a r e a t h e f o r m a t i o n o u t c r o p s i n t h e " N a r r o w s " o f 

t h e S o u t h F o r k o f t h e O g d e n R i v e r a n d f o r m s a l t e r n a t i n g m a s s i v e 

c l i f f s a n d s m o o t h s l o p e s a b o v e t h e s l o p e - f o r m i n g G a r d e n C i t y 

f o r m a t i o n . I t c o n s i s t s o f m e d i u m t o d a r k g r a y , f i n e l y c r y 

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

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

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

A l t h o u g h o c c a s i o n a l f o s s i l " s h a d o w s " a r e s e e n i n t h e 

F i s h H a v e n , i d e n t i f i a b l e r e m a i n s a r e v e r y s c a r c e . A s i n g l e 

c o r a l c o l l e c t e d b y t h e a u t h o r w a s t e n t a t i v e l y i d e n t i f i e d 
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Garden City format ion (continued) 

2 . Limes t one, dar k t o medium gr ay, 
r eddi sh t inge on fres h surfaces , 
inter format iona l cong l omerates , 
ar enac eous l ens , medium to thin 
bedding . J eff er soni a pelt abe l l a , 
cf . Lingulepis , Ort his ~., 

Thickness in 
feet 

Te ntaculi t es ( ? ) ~. , cys t oid plate.. 228 

1. Limes t one , medium to dark gray, fine 
t o med i um crys t alli ne, weathers light 
gray to buff, very t h in ly bedded, 
intraformationa l conglomer ates. Dark 
gray sha l e 2' thick a t bottom of unit. 
Clonogr aptus (1) ~. , Di ctvonema §R. •• 31 

Total Garden Ci ty formation 296 

Base not exposed 

Fis h Haven Dolomit e 

The Fish Haven dolomi t e was named for exposures in F~sh 

Haven Canyon west of Bear Lake in southwestern Idaho. In 

the thes is area the formation outcrops in the "Narrows" of 

the South Fork of the Ogden River and forms alt ernating massive 

cliffs and smooth ~lopes above t he slo?e- forming Garden City 

formation . It cons ists of medium to dark gray, finely c ry -

s t a lline to s ublithographic, arenaceous dolomite . Gray band-

ing can be distinguished when v iewed from a distanee, but is 

not discernable on the outcrop . 

Alt;.hough occas i onal f OSSil "shadows" are s een in the 

Fish Haven , identifiable rema ins are very sc arce . A sing le 

coral coll ected by the author was ten t ative ly identified 
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a s S t r e p t e l a s m a ( ? ) s p . 

T h e F i s h H a v e n d o l o m i t e i s 5 0 0 f e e t t h i c k a t t h e t y p e 

s e c t i o n i n t h e R a n d o l p h q u a d r a n g l e , ( R i c h a r d s o n , 1 9 4 1 ) a n d 

1 4 0 f e e t i n t h e L o g a n Q u a d r a n g l e ( W i l l i a m s , 1 9 4 8 ) . T h e f o r m a 

t i o n i s a p p r o x i m a t e l y 3 8 1 f e e t t h i c k i n t h e S o u t h F o r k a r e a , 

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

o v e r l y i n g L a k e t o w n d o l o m i t e i s v e r y m u c h i n d o u b t . T h e F i s h 

H a v e n a n d L a k e t o w n d o l o m i t e s a r e s h o w n a s o n e u n i t o n t h e 

g e o l o g i c m a p o f t h e a r e a , P l a t e I . 

T h e a g e o f t h e F i s h H a v e n d o l o m i t e h a s b e e n c o n s i d e r e d 

t o b e L a t e O r d o v i c i a n ( R i c h m o n d ) s i n c e i t s o r i g i n a l d e s c r i p 

t i o n . R e c e n t e v i d e n c e h o w e v e r , s u m m a r i z e d b y R o s s ( 1 9 5 3 ) 

i n d i c a t e s i t m a y b e M i d d l e O r d o v i c i a n ( T r e n t o n ) o r p e r h a p s , 

a s R o s s s u g g e s t s , i t s p a n s t h e M i d d l e - L a t e O r d o v i c i a n 

b o u n d a r y . H e c o n c l u d e s , " A t p r e s e n t c a u t i o n i s c o u n s e l e d 

i n r e g a r d t o t h e d a t i n g o f t h e F i s h H a v e n d o l o m i t e a n d i t s 

e q u i v a l e n t s i n t h e C o r d i l l e r a n r e g i o n " . 

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

o f t h e " N a r r o w s " o f t h e S o u t h F o r k R i v e r : 

T h i c k n e s s i n 
L a k e t o w n d o l o m i t e f e e t 

M o s t l y c o v e r e d , p r o b a b l y a l i g h t g r a y 
d o l o m i t e b e c o m i n g v e r y a r e n a c e o u s a t 
t o p o f u n i t . S l o p e f o r m e r . . . . . . . 1 4 5 
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as Streotelasma (1) 2Q. 

The Fish Haven dolomite is 500 feet thick at the type 

section i n the Randolph quadrangle, (Richardson, 1941) and 

140 f eet in the Logan Quadrangle (Williams , 1948). The forma -

tien is approximately 381 feet thick in the South Fork area, 

a lthough .this figure may be i n error as the contact with the 

overlying Laketown dolomite i s very much in doubt. The Fish 

Haven and Laketown dolomites are shown as one unit on the 

geologic map of the area, Plate I. 

The age of the Fish Haven dolomite has been considered 

to be Late Ordovician (Richmond) since its original descrip-

tion. Recent evidence however, summarized by Ross (1953) 

indicates it may be Mi ddle Ordovician (Trenton) or perhaps , 

~s Ross suggests, it spans the Middle-Late Ordovician 

boundary . He concludes, "At present caut ion is counseled 

in regard to the dating of th~ Fish Haven dolomite and its 

equivalents in the Cordilleran r egion". 

The following section was measured on the north side 

of the "Narrows II of the South Fork River: 

Thickness in 
Laketown dolomite feet 

Mostly cover,ed, probably a light gray 
dolomite becoming very arenaceous at 
top of unit. Slope former • • • • • • • 145 
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T h i c k n e s s i n 
f e e t 

L a k e t o w n d o l o m i t e ( c o n t i n u e d ) 

D i s c o n f o r m i t y ( ? ) 

F i s h H a v e n d o l o m i t e 

3 . D o l o m i t e : m e d i u m g r a y t o l i g h t t a n , 
v e r y f i n e l y c r y s t a l l i n e t o s u b - l i t h o 
g r a p h i c , m a s s i v e , w e a t h e r s m e d i u m -
d a r k g r a y t o l i g h t g r a y . B a n d i n g 
o f l i g h t a n d d a r k g r a y c a n b e s e e n 
f r o m a d i s t a n c e , b u t c a n n o t b e 
d i s c e r n e d o n o u t c r o p , c l i f f f o r m e r . . . 1 1 7 

2 . D o l o m i t e : a s i n N o . ' 3 a b o v e , b u t 
s l i g h t l y a r e n a c e o u s a n d a s l o p e 

1 . D o l o m i t e : a s i n K b . 3 a b o v e , 

f o r m s v e r y i m p o s i n g c l i f f s . . . . . . 1 3 5 

T o t a l F i s h H a v e n f o r m a t i o n 3 8 1 

D i s c o n f o r m i t y 

G a r d e n C i t y f o r m a t i o n 

L i m e s t o n e b e c o m i n g d o l o m i t i c t o w a r d . 
t o p o f u n i t : m e d i u m g r a y w i t h r e d 
d i s h t i n g e o n f r e s h l y b r o k e n s u r f a c e s , 
w e a t h e r s m e d i u m t o l i g h t g r a y , m e d i u m 
t o c o a r s e l y c r y s t a l l i n e , s l o p e f o r m e r . . . 3 7 

S i l u r i a n S y s t e m 

L a k e t o w n D o l o m i t e 

T h e S i l u r i a n s y s t e m i n t h e n o r t h e r n W a s a t c h M o u n t a i n s 

i s r e p r e s e n t e d b y a s i n g l e f o r m a t i o n , t h e L a k e t o w n d o l o 

m i t e . I n t h e S o u t h F o r k a r e a t h e l i g h t g r a y , a r e n a c e o u s 

L a k e t o w n o v e r l i e s t h e m a s s i v e , d a r k e r F i s h H a v e n d o l o m i t e 

a n d u n d e r l i e s t h e w h i t e w e a t h e r i n g W a t e r C a n y o n f o r m a t i o n . 
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Laketown dolomite (continued) 

Disconforrnity (?) 

Fish Haven dolomite 

3 . Dolomite : medium gray to light tan, 
very finely crys talline to sub-litho
graphic, massive, weat hers medium-
dark gray to light gray . Banding 
of light and dark gray c an be seen 
from a distance , but c annot be 
discerned on outcrop, c liff former .... 

2. Dolomite: as in No .. 
slightly .arenaceous 

3 above, but 
and a slope 

former • • .. .. .. .. .. .. .. .. .. .. .. • • • 

Dolomite : 
fo rms very 

as in No . 3 above, 
i mposing c l iffs .... .. .. .. .. 

Total Fish Haven forw~tion 

Disconformity 

Garden Cit y formation 

Limestone becoming dolomitic tmV'ard . 
top of unit: medium gray with red 
dish tinge on freshly broken surfaces , 
weathers medium to light gray, medium 
to coarsely crystalline, slope former .. 

Silurian System 

Lake t own Dolomite 

• • 

Thickness in 
feet 

, 117 

129 

135 

381 

37 

The Silurian system in the northern Wasatch Mountains 

is repres ented by a single fo rmation , the Laketown dolo -

mite. In the South Fork ar ea t he light gray , arenaceous 

Laketown overlies the massive, darker Fish Haven dolomite 

and underlies the white weathering Water Canyon format ion. 
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A s p r e v i o u s l y n o t e d t h e p o o r e x p o s u r e s a n d u n c e r t a i n c o n t a c t 

n e c e s s i t a t e d m a p p i n g t h e F i s h H a v e n a n d L a k e t o w n a s a s i n g l e 

u n i t ( G e o l o g i c m a p , P l a t e I ) . 

T h e L a k e t o w n d o l o m i t e t h i n s r a p i d l y f r o m 1 5 0 0 f e e t i n 

t h e L o g a n q u a d r a n g l e t o t h e n o r t h ( W i l l i a m s , 1 9 4 8 ) t o 2 4 3 

f e e t i n t h e t h e s i s a r e a . T h e a b s e n c e o f S i l u r i a n s t r a t a i n 

t h e D u r s t M o u n t a i n r e g i o n t o t h e s o u t h ( G o o d y , 1 9 5 7 ) i n d i c a t e s 

t h a t t h e S o u t h F o r k a r e a m a y l i e v e r y c l o s e t o t h e s o u t h e r n 

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

o f f o s s i l s w e r e o b s e r v e d i n t h e L a k e t o w n o f ' t h e S o u t h F o r k 

a r e a , n o i d e n t i f i a b l e r e m a i n s c o u l d b e f o u n d . H o w e v e r 

f a u n a l c o l l e c t i o n s f r o m t h e f o r m a t i o n i n o t h e r a r e a s i n d i c a t e 

a m i d d l e S i l u r i a n a g e ( S t o k e s , 1 9 5 3 ) . 

T h e a b s e n c e o f l o w e r a n d u p p e r S i l u r i a n r o c k s i n d i c a t e s 

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

m i d d l e S i l u r i a n L a k e t o w n d o l o m i t e . T h e n a t u r e o f t h e c o n t a c t s 

h o w e v e r , i s l a r g e l y o b s c u r e d b y v e g e t a t i o n a n d s o i l . 

A s n o t e d i n t h e d i s c u s s i o n o f t h e F i s h H a v e n d o l o m i t e , 

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

a n d p e r h a p s t h e L a k e t o w n i s s o m e w h a t t h i c k e r t h a n i n d i c a t e d . 

T h e f o l l o w i n g s e c t i o n w a s m e a s u r e d i n t h e " N a r r o w s M o f t h e 

S o u t h F o r k R i v e r : 
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As previously noted t he poor exposures and uncertain contact 

necessitated mapping the Fish Haven and Laketown as a single 

unit (Geologic map, Plate I). 

The Laketown dolomite t hins r apid ly from 1500 feet in 

the Logan quadrangle to the north (Williams, 1948) to 243 

feet in the thesis area. The absence of Silurian strata in 

the Durst Mountain r egion to the south (Coody, 1957) indicates 

that the South Fork area may lie very close to the southern 

margin of Silurian deposition. Although occasional outlines 

of fossils were observed in t he Laketown of 'the South Fork 

area, no identifiable remains could be found . However 

faunal collections from the formation in other areas indicate 

a middle Silurian age (Stokes, 1953) . 

The absence of lower and upper Silurian rocks indicates 

that a considerable hiatus must exis t at both contacts of the 

middle Silurian Laketown dolomite. The nature of the contacts 

~owever, is largely obscured by vegeta~ion and soil. 

As noted in the discussion of the Fish Haven dolomite~ 

the contacts chosen in the measured sections may be in error, 

and perhaps the Laketown is somewhat thicker than indicated. 

The fol~o~ing section was measured in the "Narrows II of the 

South Fork River: 



F i g * 2 C l i f f s o f F i s h 
H a v e n d o l o m i t e e x -

. p o s e d i n t h e " N a r r o w s 8 5 

o f t h e S o u t h F o r k 
R i v e r * S l o p e f o r m i n g 
G a r d e n C i t y f o r m a t i o n 
a t l o w e r r i g h t * 

i g * 3 V i e w a t m o u t h 
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s h o w i n g - W a t e r C a n y o n 
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Fig. 3 View a t mouth 
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Fig. 2 Cliffs of Fish 
Haven do lond te ex
.posed in the "Narrows l1 

of the South Fork 
River. Slope formi.ng 
Garden City forma tion 
at lower r ight • 
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T h i c k n e s s i n 
W a t e r C a n y o n f o r m a t i o n ' f e e t 

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

, f o r m e r ® « ^ « . » 5 4 

• L a k e t o w n d o l o m i t e 

2 . D o l o m i t e : l i g h t g r a y , m e d i u m t o 
c o a r s e l y c r y s t a l l i n e , f o s s i l 
" s h a d o w s " , c l i f f - f o r m e r 9 8 

1 . C o v e r e d : p r o b a b l y a l i g h t g r a y 
d o l o m i t e b e c o m i n g v e r y a r e n a 
c e o u s a t t o p o f u n i t , s l o p e 
f o r m e r . . « c « « « c » * < ? * * * « ^ ^ 5 

V 

T o t a l L a k e t o w n d o l o m i t e f o r m a t i o n 2 4 3 

D i s c o n f o r m i t y 

F i s h H a v e n d o l o m i t e 

D o l o m i t e : m e d i u m g r a y t o l i g h t t a n , 
v e r y f i n e l y c r y s t a l l i n e , m a s s i v e , 

w e a t h e r s m e d i u m - d a r k g r a y , b a n d e d . . . . 1 1 7 

D e v o n i a n S y s t e m 

G e n e r a l S t a t e m e n t 

T h e D e v o n i a n S y s t e m i n t h e a r e a u n d e r s t u d y i s c o m p o s e d 

o f 1 1 4 4 f e e t o f m a r i n e d o l o m i t e , l i m e s t o n e a n d s h a l e . T h r e e 

d i s t i n c t l i t h o l o g i c u n i t s a r e r e c o g n i z e d : a l o w e r d o l o m i t e 

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

b l a c k , a r e n a c e o u s d o l o m i t e , l i m e s t o n e a n d l i m e s t o n e b r e c c i a , 

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

T h e s e u n i t s h a v e b e e n c o r r e l a t e d w i t h t h e W a t e r C a n y o n , 

27 

Water Canvon formation 

Dolomite : ligh t gray ' t o whit.e, 
. coar se ly crystal l i ne, oolitic, 
weat hers nearly whit e, s lope 

, fenne r . • • • • • • • • • • • • 

Laketmvn dolomite 

• • • • • 

2 . Dolomit e : light gray, medium to 
coar se l y crystalline, fossi l 

Thickness in 
'feet 

54 

II shadows n , cliff - fanner • • • • • • • 98 

1. Covered: probab l y a l ight gr ay 
dolomite becoming v ery ar ena
c eous at top of unit , ~lope 

fanner • • • • • • • • • • • • • • • 145 

Tota l Laketown dolomit e formation 243 

Disconformity 

Fish Haven dolomite 

Dol omite: medi um gr ay to light tan, 
v ery finely crys talline, mass i ve, 
weathers medium- dar k gray , banded 

Devonian System 

Gen er a l Sta t ement 

• • • • 117 

The Devonian Sys t em in t he ar ea under study is compos ed 

of 1144 f eet of marine do l omi te , l imestone and shale. Three 

distinct lithologic unit s a~e r ec ognized : a lower dolomite 

unit interbedded with thin sha le beds ; a middle sequence of 

black , a r enac eous dolomite, limestone and limestone brecCia, 

and an upper unit of variegat ed r ed, brown and green sha le. 

The se units have been corre l a t ed with t he Water Canyon, 
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J e f f e r s o n a n d T h r e e F o r k s f o r m a t i o n s r e s p e c t i v e l y . 

T h i s s t r a t i g r a p h i c s e q u e n c e r e p r e s e n t s . t h e m o s t c o m p l e t e 

D e v o n i a n s e c t i o n i n t h e n o r t h - c e n t r a l W a s a t c h M o u n t a i n s ; t h e 

T h r e e F o r k s f o r m a t i o n i s n o t p r e s e n t i n t h e L o g a n q u a d r a n g l e 

t o t h e n o r t h a n d t h e W a t e r C a n y o n i s a b s e n t s o u t h w a r d i n t h e 

M o r g a n - K e n e f e r a r e a . 

T h e e n t i r e D e v o n i a n s e c t i o n w a s m e a s u r e d i n C a m p K i e s e l 

C a n y o n , T , 7 N # , R . 3 E . 

W a t e r C a n y o n F o r m a t i o n 

T h e l o w e r D e v o n i a n W a t e r C a n y o n f o r m a t i o n c r o p s o u t a t 

t h e m o u t h o f C a m p K i e s e l C a n y o n w h e r e 1 2 1 f e e t o f s t r a t a 

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

d o l o m i t e s a n d g r a y t o b l a c k , t h i n b e d d e d s h a l e s . T h e W a t e r 

C a n y o n w e a t h e r s l i g h t b u f f t o n e a r l y w h i t e a n d i s e a s i l y d i s t i n 

g u i s h e d f r o m t h e g r a y L a k e t o w n d o l o m i t e b e l o w a n d t h e m a s s i v e , 

n e a r l y b l a c k J e f f e r s o n f o r m a t i o n a b o v e . 

T h e f o s s i l r e m a i n s f o u n d i n t h e W a t e r C a n y o n f o r m a t i o n 

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

r e m a i n s . H o w e v e r , t h i s m e a g e r c o l l e c t i o n p l u s t h e s t r a t i 

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

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

t y p e W a t e r C a n y o n t o t h e n o r t h . 

A l t h o u g h W i l l i a m s ( 1 9 4 8 ) n o t e d a m a r k e d d i s c o n f o r m i t y 

28 

Jefferson and Three Forks formations respectively. 

This stratigraphic sequence represents the most complete 

Devonian section in the north-central \.]asatch Mountains ; the 

Three Forks formation is noc pr e sent in the Logan quadrangle 

to the north and the Water Canyon is absent southward in the 

Horgan -Henefer area. 

The entire Devonian section was measured in Camp Kiesel 

Canyon, T. 7N., R. 3 E. 

Water Canyon Formation 

The lower Devoniap Water Canyon formation crops Qut a~ 

the mouth of Camp Kiesel Canyon where 121 feet of strata 

were measured . The unit consists of interbedded light gray 

dolomites and gray to black, thin bedded shales . The Water 

Canyon weathers light buff to nearly whi te and is easily distin 

guished from the gray Laketown dolomite below and the massive, 

nearly black Jefferson formation above . 

The fossil remains found in the Watl~r Canyon formation 

consist of ~ single fish plate and unidentifiable plant 

remains.. However, this meager collection plus the strati

graphic position and distinctive lithology of the unit leave 

little doubt that the formation is the correlative of th~ 

type Water Canyon to the north .. 

Although Williams (1948) noted a marked disconformity 
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a t t h e t o p o f t h e W a t e r C a n y o n , t h e c o n t a c t a p p e a r e d e v e r y 

w h e r e c o n f o r m a b l e w h e r e i t w a s e x p o s e d i n t h e t h e s i s a r e a . 

T h e f o l l o w i n g s e c t i o n w a s m e a s u r e d a t t h e m o u t h o f Camp 

K i e s e l C a n y o n : 

T h i c k n e s s i n 
J e f f e r s o n f o r m a t i o n f e e t 

D o l o m i t e : m e d i u m g r a y , m e d i u m 
c r y s t a l l i n e 5 s l i g h t l y a r e n a c e o u s , 
b e d d i n g m e d i u m t o m a s s i v e , w e a t h e r s 
d a r k g r a y t o b l a c k < » e < a * * 0 « e « . . 10 

C o n t a c t c o n f o r m a b l e ( ? ) 

W a t e r C a n v o n f o r m a t i o n 

8 . D o l o m i t e : m e d i u m g r a y , f i n e t o m e d i u m 
c r y s t a l l i n e , m e d i u m b e d d e d , w e a t h e r s 
l i g h t b u f f t o n e a r l y ' w h i t e . F i s h 
p l a t e f o u n d n e a r t o p o f u n i t . . . . 2 8 

7 . C o v e r e d : p r o b a b l y b l a c k s h a l e a s 
i n u n i t N o . 5 . . . . . . . . . . . 1 8 

6 . S h a l e : d a r k g r a y t o b l a c k , f i s s i l e , 
c o n t a i n s p o o r l y p r e s e r v e d p l a n t r e m a i n s 4 

5 . S h a l e : b l a c k , d o l o m i t i c , m e d i u m 

b e d d e d , w i t h p l a n t r e m a i n s 5 

4 . S h a l e : m e d i u m t o d a r k g r a y , f i s s i l e 1 

3 . D o l o m i t e : a s i n u n i t N o . 1 10 
2 . I n t e r b e d d e d s h a l e a n d d o l o m i t e : t h i n 

b e d d e d ( 1 " ) , s h a l e l i g h t o l i v e g r a y , 
f i s s i l e , d o l o m i t e l i g h t g r a y . . . . 1 

1 . D o l o m i t e : l i g h t g r a y t o w h i t e , ' c o a r s e l y 
c r y s t a l l i n e , o o l i t i c , w e a t h e r s n e a r l y 
w h i t e , s l o p e f o r m e r . . . . . . . . 5 4 

T o t a l W a t e r C a n y o n F o r m a t i o n 1 2 1 

29 

at the t op of the Water Canyon, t he contact appear ed every-

where conformable where it was exposed in the thesis area . 

The following section was measured at the mouth of Camp 

Kiesel Ca nyon: 

Jeffer s on formation 

Dolomite: medium gray, mea~um 
crys t al line, sli ghtly a renaceous, 
bedding medium to mass ive, weathers 
dark gray to blac k • (> ••••••• 

Contact conformable (?) 

Water Canvon formation 

• • 

8 . Dolomite: medium gray, fine to medium 
crystalline, medium bedded, weathers 
light b~ff to nearly ~mite. Fish 

Thicknes s in 
feet 

10 

plate found near top of unit • • • • 28 

7. Covered : probably black shale as 
in unit ·No. 5 •• •• •• ••• • • 

6 . Shale : dark gray to black , fissile, 

18 

contains poorly preserved plant r ema ins 4 

5. Shale : black, dolomitic, medium 
bedded, with plant remains •• • • • 5 

4. Shale: medium to dark gray, fis s ile 1 

3. Dolomite: as in uni t No. 1. • • • • 10 

2 . Interbedded "shale and dolomite: thin 
bedded (l n), shale light olive gray, 
fissile, dolomite light gray • • • • 1 

1 . Dolomite: light gray· to white, "coarsely 
crystalline, oolitic , weathers nearly 
white, slope f ormer • • • • • • • • 54 

Total Water Canyon Formation 121 
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T h i c k n e s s i n 

W a t e r C a n y o n f o r m a t i o n ( c o n t i n u e d ) f e e t 

C o n t a c t c o n f o r m a b l e 

L a k e t o w n d o l o m i t e 

D o l o m i t e : l i g h t g r a y , m e d i u m t o 
c o a r s e l y c r y s t a l l i n e , c l i f f f o r m e r . . . 9 8 

J e f f e r s o n F o r m a t i o n 

O v e r l y i n g t h e n e a r l y w h i t e w e a t h e r i n g W a t e r C a n y o n 

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

w e a t h e r i n g d o l o m i t e s a n d l i m e s t o n e s . I n t h e L o g a n q u a d r a n g l e 

n o r t h o f t h e t h e s i s a r e a , W i l l i a m s ( 1 9 4 8 ) h a s a s s i g n e d t h i s 

u n i t t o t h e J e f f e r s o n f o r m a t i o n . 

I n t h e S o u t h F o r k a r e a t h e J e f f e r s o n i s w e l l e x p o s e d o n 

t h e w e s t s i d e o f C a m p K i e s e l C a n y o n w h e r e i t o u t c r o p s i n 

m a s s i v e , d a r k g r a y c l i f f s . T h e l i m e s t o n e s a n d d o l o m i t e s a r e 

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

c e o u s t o w a r d t h e t o p o f t h e f o r m a t i o n . L i m e s t o n e b r e c c i a s 

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

T h e c o n e a c t o f t h e J e f f e r s o n f o r m a t i o n w i t h t h e u n d e r 

l y i n g W a t e r C a n y o n f o r m a t i o n w a s p l a c e d a t t h e b o t t o m o f t h e 

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

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

F o r k s f o r m a t i o n . T h e J e f f e r s o n f o r m a t i o n i s 4 3 5 f e e t t h i c k 

i n t h e S o u t h F o r k a r e a ; n o f o s s i l s w e r e f o u n d . 
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Water Canyon formation (continued) 

Contact conformab l e 

Laketown dolomite 

, Dolomite: light gray~ medium to 
coarsely crystalline, cliff former 

Jefferson Formation 

• • • 

Thickness in 
feet 

98 

Overl ying ~he nearly white weathering Water Canyon 

formation is a thick sequence of dark gray to black, ' dark 

weathering dolomites and li~~stones . In the Logan quadrangle 

north of t he thesis area, Willia~ (1948) has assigned this 

unit to the Jefferson format i on. '. 

In the South Fork area t he Jefferson i s well exposed on 

the west side of Camp Kiese l Canyon 't~here it outcrops in 

massive, dark gray cliffs. The limestones and dolomites are 

medium to finely crysta lline and become increasingly arena-

ceous toward the top of the f ormation . L~estone breccias 

and gray sha l es are also found in the unit. 

The contact of t he Jefferson formation with the under-

lying Water Canyon formation was placed at the bo ttom of the 

first dark gray dolomite bed . The upper contact was placed 

a t the base of the first red shale of the overlying Three 

Forks formation. The Jefferson forma tion is 435 feet thick 

in the South Fork area; no fossils were found. 
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W i l l i a m s ( 1 9 4 8 ) h a s n a m e d t w o m e m b e r s w i t h i n t h e J e f f e r s o n 

f o r m a t i o n o f t h e L o g a n q u a d r a n g l e . T h e l o w e r m e m b e r ( K y r u m 

d o l o m i t e ) i s p r e d o m i n a t e l y d a r k g r a y d o l o m i t e s a n d l i m e s t o n e s . 

T h e , u p p e r m e m b e r ( B e i r d n e a u s a n d s t o n e ) i s e n t i r e l y a b u f f 

w e a t h e r i n g s a n d s t o n e . I n r e g a r d t o t h e B e i r d n e a u s a n d s t o n e 

m e m b e r , W i l l i a m s s t a t e s : 

" T h e B e i r d n e a u s a n d s t o n e m e m b e r m a y b e 
t h e t a x o n o m i c e q u i v a l e n t o f t h e T h r e e 
F o r k s s h a l e s a n d l i m e s t o n e s , b u t t h e 
p o s s i b i l i t y o f f i n d i n g f o s s i l s i n t h e s e 
u p p e r b e d s i n t h e L o g a n q u a d r a n g l e i s 
r e m o t e . . # i t s e e m s u n d e s i r a b l e t o 
d i v i d e t h e D e v o n i a n r o c k s o f t h e r e g i o n 
i n t o t w o f o r m a t i o n s , a n d i n t r o d u c e a 
n e w f o r m a t i o n n a m e , p a r t i c u l a r l y s i n c e 
t h e y a r e a n i n t e r g r a d i n g l i t h o l o g i c u n i t . " 

A l s o i n r e g a r d t o t h i s n o m e n c l a t u r e p r o b l e m , B r o o k s a n d A n d r i c h u k 

( 1 9 5 3 ) s t a t e s : 

" T h e B e i r d n e a u m e m b e r o f t h e J e f f e r s o n : 
f o r m a t i o n m a y b e c h r o n o i o g i c a 1 l y a c l o s e 
c o r r e l a t i v e o f t h e T h r e e F o r k s , r e c o g 
n i z e d e l s e w h e r e i n t h e r e g i o n . H o w e v e r 
t h e l i t h o l o g i e s a r e s i m i l a r o n l y i n t h a t • 
b o t h r e p r e s e n t a c h a n g e i n l a t e D e v o n i a n 
t i m e f r o m p u r e l y c a r b o n a t e d e p o s i t i o n t o 
t h a t o f a m o r e c l a s t i c . " 

T h e s t r a t i g r a p h i c s e q u e n c e o f t h e S o u t h F o r k a r e a s e e m s t o 

s u p p o r t t h i s s u g g e s t i o n . T h e t h i c k n e s s ( 4 3 5 f e e t ) o f t h e 

J e f f e r s o n i n t h e a r e a i s s u b s t a n t i a l l y l e s s t h a n t h e c o m 

b i n e d t h i c k n e s s ( 2 1 2 0 f e e t ) o f t h e H y r u m a n d B e i r d n e a u . 

m e m b e r s ( W i l l i a m s , 1 9 4 8 ) . H o w e v e r i t s h o u l d b e n o t e d t h a t 
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Williams (1948) has named two members within the Jefferson 

formation of the Logan quadrangl e . The lower member (Hyrum 

dolomi.te) is predomina1:ely dark gray dolomites ~nd limestones. 

The . upper member ( Beirdneau s ands tone) i s entirely a buff 

weathering sandstone. I n r egard to the Beirdneau sandstone 

member, \.J'illifu-ns states: 

liThe Beirdneau sandstone member may be 
the taxonomic: equi valent of ' t he Three 
Forks shales and limes t ones, but the 
possibility of finding fossils in these 
upper beds in the Logan quadr angl e is 
remote • •• it seems undesirable to 
divide- the DE?;vonian r ocks of the r~gion 
into two fonnations, and introduce a 
new formation name, part icul arly since 
they are an :i.n t ergr ading lit hologic unit." 

Also in regard to this nomenclature probl em, Brooks and Andrichuk 

(1953) states : 

liThe Beirdneall member of the J efferson 
fo rmation may be chronologically a close 
correlative of t he Three Forks, recog
nized e lsewhere in t he r egion. However 
the l ithologies are similar only in t hat 
both represent a change in late Devonian 
time from purely car bonate depos ition to 
that of a more clas tic. 1I 

The stratigraphic sequ~:mce of th~ South Fork area seems to 

support this suggestioi,. The thickness (435 feet) of the 

Jefferson in the area is substantially less than the com-

bined thickness (2120 feet) of the Hyrum and Beirdneau . 

members (Williams, 1948) . However it should be noted t hat 
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i n t h e L o g a n q u a d r a n g l e t h e J e f f e r s o n f o r m a t i o n i s a b s e n t 

i n s e v e r a l l o c a l i t i e s a n d t h e M a d i s o n l i m e s t o n e o f M i s s i s -

s i p p i a n a g e r e s t s o n S i l u r i a n r o c k s . T h i s p r o n o u n c e d u n c o n 

f o r m i t y m a y r e p r e s e n t e r o s i o n o r n o n - d e p o s i t i o n d u r i n g T h r e e 

F o r k s t i m e . 

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

C a m p K i e s e l C a n y o n : 

T h r e e F o r k s f o r m a t i o n 
w T h i c k n e s s i n 

f e e t 

S h a l e a n d i n t e r b e d d e d s a n d s t o n e : 
s h a l e r e d , f i s s i l e , c a l c a r e o u s , 
s a n d s t o n e b u f f , m e d i u m t o c o a r s e 
grc*2.n . . . . . . . . . . 3 . « « • • • • 

J e f f e r s o n f o r m a t i o n 

2 0 . L i m e s t o n e b r e c c i a : m e d i u m t o 
c o a r s e l y c r y s t a l l i n e , l i g h t g r a y , 
w e a t h e r s d a r k g r a y , a r e n a c e o u s , 
m e d i u m b e d d e d t o m a s s i v e , f o r m s 
p r o m i n e n t c l i f f b e l o w T h r e e F o r k s 
f o r m a t x o n . . $ . ® . . « © © . « • • 

1 9 . C o v e r e d : p r o b a b l y i n t e r b e d d e d . s a n d 
s t o n e a n d s h a l e , f o r m s s l o p e . . . . 

1 8 . L i m e s t o n e : m e d i u m g r a y , f i n e l y 
c r y s t a l l i n e , t h i n b e d d e d , a b u n d a n t 
c a l c i t e s t r i n g e r s . . . o 0 •• 9 « # w 

1 7 . L i m e s t o n e a n d l i m e s t o n e b r e c c i a : 
m e d i u m g r a y , w e a t h e r s d a r k g r a y , 
m e d i u m c r y s t a l l i n e , v e r y a r e n a c e o u s 

1 6 . C o v e r e d : « 0 9 « • 

1 5 . L i m e s t o n e a n d l i m e s t o n e b r e c c i a : a s 
i n N o . 2 0 a b o v e • . . 

1 1 

. . . 

3 1 

2 9 

16 

2 9 

1 8 

8 
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in the Logan quadrangle the Jefferson formation i s absent 

in several localities and the Madison limestone of Missis -

sippian age rests on Siluria n r oc ks . This pronounced uncon -

formity may represent eros ion or non - deposition during Three 

Forks time . 

The following section was measured on the west side of 

Camp Kiese,l Canyon: 

Three Forks formation 

Shale and interbedded sandstone : 
shale red , fisSile, calcareous, 
sandstone buff, medium to coarse 
grain • . . .. . . . .. . .. . .. .. . . .. . . 

Jefferson formation 
, 

20. Limestone breccia: medium to 
coarsely crys t a lline, light gray, 
weathers dark gray, arenace ous, 
medi~ bedded to massive, ' fo~ 
prominent cliff belm:' Three Forks 

Thickness in 
feet 

11 

formation • • • • • • • • • • • • • .. 31 

19. Covered: probably interbedded sand-
s tone and shale, forms slope • ••• 29 

18. Limestone: medium 
crystalline, thin 
c a lcite stringers 

gray, finely 
bedded, abundant 
•••••••• ••• 

17. Limestone and limes tone breccia : 
medium gray, weathers dark gray, 
medium crys t alline, ve.ry alie~a,? e<?u~ 

16. Cover ed : • • • • • • • • • • • • • 

15. Limes tone and limestone 
in No . 20 above •• •• 

breccia: as . . . .. . . 

16 

29 

18 

8 



3 3 

T h i c k n e s s i n 
J e f f e r s o n f o r m a t i o n ( c o n t i n u e d ) f e e t 

1 4 . C o v e r e d : p r o b a b l y a r e n a c e o u s d o l o m i t e 5 2 

1 3 . D o l o m i t e : m e d i u m g r a y , v e r y f i n e l y 

c r y s t a l l i n e , m a s s i v e * , . . . . . . . 2 2 

1 2 . C o v e r e d : p r o b a b l y a d a r k g r a y s h a l e . 1 8 

1 1 . D o l o m i t e : , d a r k g r a y , f i n e l y 
c r y s t a l l i n e , s l i g h t l y a r e n a c e o u s , 
s l i g h t l y c a l c a r e o u s , m e d i u m b e d d e d v . 2 5 

1 0 . S a n d s t o n e : v e r y l i g h t b u f f , f i n e 
g r a i n , w e l l - r o u n d e d , n o n - c a l c a r e o u s , 
c r o s s b e d d e d . . . . . . . . . . . . . 2 

9 . D o l o m i t e : g r a y , m e d i u m c r y s t a l l i n e , . 
a r e n a c e o u s , m e d i u m b e d d e d t o m a s s i v e 3 1 

8 . D o l o m i t e : d a r k g r a y t o b l a c k , f i n e 
t o m e d i u m c r y s t a l l i n e , w e a t h e r s d a r k 
g r a y , s l i g h t l y a r e n a c e o u s , m e d i u m 
b e d d e d t o m a s s i v e 2 4 

7 , D o l o m i t e : a s i n N o . 1 6 , b u t t h i n 

b e d d e d ( 2 " - 4 » ) . . . Q . . , . . . . . 2 1 

6 . D o l o m i t e : a s i n N o . 16 a b o v e . . . . . 2 4 

5 . C o v e r e d : p r o b a b l y a r e n a c e o u s s h a l e 

b u f f . . . . . . . . . . . . . . . . . 2 7 
4 . L i m e s t o n e a n d s h a l e b r e c c i a : m e d i u m 

g r a y a n d b u f f , l i m e s t o n e f i n e l y 
c r y s t a l l i n e t o s u b l i t h o g r a p h i c , 
b e d d i n g i n d i s t i n c t t o v e r y t h i n . . . 6 

3 . D o l o m i t e : l i g h t g r a y t o w h i t e , v e r y 
a r e n a c e o u s , f i n e l y c r y s t a l l i n e , 
w e a t h e r s t o g r a y , s a n d y s u r f a c e , 
m e d i u m b e d d e d , c l i f f f o r m e r . . . . . 2 0 

2 . D o l o m i t e : m e d i u m g r a y , w e a t h e r s 
g r a y t o b u f f , t h i n t o m e d i u m b e d d e d , t h i n 
b e d s s h o w f i n e l a m i n a t i o n s 2 2 

33 

Jeffer son formation (continued) 

14 . Covered: probably arenaceous dolomite 

13 . Do lomite : medium gray, very finely 
c"rystalline , massive .• . . . ~ . . . 

12 . Cover ed : probably a dark gray shale • 

11. Dolomite :. dark gray, finely 
c rys t al line , slight ly arenaceous, 
s lightly calcareous, medium bedded • • 

10. Sands tone: very light buff, fine 
grain, well- rounded, non-calcare ous, 

Thickness in 
feet 

52 

22 

18 

25 

crossbedded •••••••• • " • • • 2 

9 . Dolomite : gray, medium crystalline, 
. arenaceous, medium bedded to massive 31 

8. Dolomite : dark gray t o b lack, fine 
to medium crystalline, weathers dark 
gray , slightly arenac eous, medium 
bedded to massive . ... ..... .. 24 

7. Dolomite: as in No. 16, but thin 
bedded '(211 _4") • • • • • • • • .. . • • 21 

6. 

5. 

Dolomite: as in No . 16 above • .. . . . 
Covered : 
bllff • • 

probc:'-bly arenaceous shale . . . .. .. . .. . . .. . .. .. .. . 
4. Limes tone and shale breccia: medium 

gray and buff, limestone fine ly 
crystalline to sublithographic, 

24 

27 

bedding indistinct to very thin .... 6 

3. Dolomite: light gray to t.Jhite, very 
arenaceous, fine ly crystalline, 
weather s t o gray, sandy s urface, 
medium bedded, cliff former .. ~ • ... 20 

2. Dolomite: medium gr ay , weathers 
gray to buff, thin to medium bedded, thin 
beds show fine laminations • • ~ .. ... 22 
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J e f f e r s o n f o r m a t i o n ( c o n t i n u e d ) 
T h i c k n e s s i n 

f e e t 

1 . D o l o m i t e : m e d i u m g r a y , w e a t h e r s d a r k 
g r a y t o b l a c k , m e d i u m c r y s t a l l i n e . 

1 0 

T o t a l J e f f e r s o n f o r m a t i o n 4 3 5 

C o n t a c t c o n f o r m a b l e 

W a t e r C a n y o n f o r m a t i o n 

D o l o m i t e : m e d i u m g r a y , f i n e ' t o m e d i u m 
c r y s t a l l i n e , w e a t h e r s w h i t e , m e d i u m 
b e d d e d 2 8 

T h r e e F o r k s F o r m a t i o n 

T h e D e v o n i a n T h r e e F o r k s f o r m a t i o n i s w e l l e x p o s e d o n 

t h e w e s t s i d e o f C a m p K i e s e l C a n y o n w h e r e i t f o r m s a d i s t i n c t 

s l o p e b e l o w t h e v e r y i m p o s i n g c l i f f s o f M a d i s o n l i m e s t o n e . 

o f t h e u n i t ; t h e s h a l e s a r e r e d , g r e e n a n d c h o c o l a t e b r o w n . 

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

i n t e r b e d d e d i n a c a l c a r e o u s m a t r i x a r e c o n s p i c u o u s . C a s t s 

o f h a l i t e c r y s t a l s a r e a l s o c o m m o n i n t h e l o w e r u n i t . T h e 

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

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

c a l c a r e o u s s h a l e . 

T h e l o w e r c o n t a c t o f t h e T h r e e F o r k s f o r m a t i o n w a s . p l a c e d 

a t t h e b a s e o f t h e f i r s t r e d s h a l e b e d a b o v e t h e b l a c k w e a t h -

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

I n t e r b e d d e d s h a l e a n d l i m e s t o n e c o m p r i s e t h e l o w e r p o r t i o n 

34 

Jefferson formation (continued) 

1. D'olomite: medium gray, weathers dark 
gray to black , medium crystalline , 

Thickness in 
feet 

medium bedded • • • • • • • • • • • • 10 

Total J efferson fO~4tion 

Contact conformable 

Water Canyon formation 

Dolomite : medium gr ay, fine" Co medium 
crystalline, weathers white, medium 
bedded 

Three Forks Formation 

435 

28 

The Devonian Three Forks format ion is well exposed on 

the west s ide of Camp Kiesel Canyon 'tvhere it forms a distinct 

slope below t he very i mpos ing cliffs of Madison limestone. 

Interbedded shale and limesto ne c omprise the lower portion' 

of t he unit; t he sha l es are r ed, green and chocolate brown. 

Two thin conglomer atic beds composed of r ed shale fragments _ 

interbedded in a calcareous matrix are conspicuous. Casts 

of ha lite crys t als ar e also common in t he lower unit. The 

upper portion of the formation, gener a lly poorly exposed, is 

predominately interbedded r eddish sands t one and gray, 

'#'calcareous shale. 

The lower contact of the Three Forks fo~tion ·was. placed 

at the base of the first red shale bed above the black weath-

ering J effer son lim~stone. The upper -contact, usually cover ed 
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b y d e b r i s f r o m t h e o v e r l y i n g M a d i s o n l i m e s t o n e , w a s p l a c e d 

i m m e d i a t e l y b e l o w t h e f i r s t m a s s i v e M a d i s o n c l i f f . 

• No f o s s i l s w e r e f o u n d i n t h e T h r e e F o r k s f o r m a t i o n a n d 

i t s a s s i g n m e n t t o t h e D e v o n i a n s y s t e m i s b a s e d o n l i t h o l o g y 

a n d s t r a t i g r a p h i c p o s i t i o n . I n t h e R a n d o l p h q u a d r a n g l e 

R i c h a r d s o n ( 1 9 4 1 ) d e s c r i b e s t h e T h r e e F o r k s a s 

. . t h i n b e d d e d i m p u r e e a r t h y g r a y 
l i m e s t o n e , w h i c h w e a t h e r s t o y e l l o w i s h 
a n d r e d d i s h t i n t s # T h i s n a r r o w d e b r i s -
c o v e r e d r e d d i s h z o n e l y i n g b e t w e e n t h e 
m o r e r e s i s t a n t b e d s . o f J e f f e r s o n a n d 
M a d i s o n l i m e s t o n e s i s a n e x c e l l e n t 
h o r i z o n m a r k e r . " 

E d v a l s o n ( 1 9 4 7 ) b e l i e v e s a p o s i t i v e a r e a o f l o w r e l i e f 

e x i s t e d b e t w e e n S a l t L a k e C i t y a n d O g d e n d u r i n g m o s t o f 

P a l e o z o i c t i m e . He a t t r i b u t e s t h e c l a s t i c n a t u r e o f u p p e r 

D e v o n i a n s t r a t a t o t h i s h i g h l a n d . H e s t a t e s f u r t h e r t h a t 

a n u p p e r D e v o n i a n s e a w a y e x i s t e d b e t w e e n t h e R a n d o l p h q u a d 

r a n g l e s o u t h w a r d t o c e n t r a l U t a h . I f s u c h i s t h e c a s e , t h e 

T h r e e F o r k s f o r m a t i o n o f t h e S o u t h F o r k a r e a i s s u r e l y a 

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

A t t h e b a s e o f t h e T h r e e F o r k s f o r m a t i o n t h e r e d a n d 

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

l i k e t h o s e o f t h e u n d e r l y i n g J e f f e r s o n f o r m a t i o n , a n d b o t h u n i t s 

a p p e a r e n t i r e l y c o n f o r m a b l e . T h e u p p e r c o n t a c t w i t h t h e M a d i s o n 

l i m e s t o n e i s n o t e x p o s e d i n t h e a r e a ; h o w e v e r n o a n g u l a r d i s 

c o r d a n c e c o u l d b e d e t e c t e d a b o v e o r b e l o w t h e b o u n d a r y , a n d 

35 

by debris from the over lying Madison limestone, was placed 

immediately below t he first mass i ve Madison cliff. 

No fossils \.,.ere found in the Three Forks formation and 

its assignment to the Devon i an system i s based on lithology 

and stratigraphic position. In the Randolph quadrangle 

Richardson (1941) describes the Three Forks as 

". • • thin bedded impure earthy gray 
limestone, which weathers to yellowish 
and r eddish tints. This narrow debris 
covered reddish zone lying between the 
more resistant beds ,of Jefferson and 
Mad i son limestones is an excellent 
horizon marker." 

Edvalson (1947) believes a positive area of low r elief 

existed between Salt Lake City and Ogden during most of 

Paleozoic time. He attributes the clastic nature of upper 

Devonian strata to this highland. He states further that 

an upper Devonian sea'lV'ay existed between the Randolph quad-

rangle southward to centra l Utah. If such is the case, the 

Three Forks formation of the South Fork area is surely a 

direct correlative of the exposures to the north. 

At the base of t he Three Forks formation the r ed and 

bro'W'O shale beds are· interb.edded with dark gray dolomites 

like those of the underlying Jefferson formation, and both units 

appear entirely conformable. The upper contact with the Madison 

limestone is not exposed in the area; however no angular dis -

cordance could be detected above or below the boundary, and 
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t h e a u t h o r b e l i e v e s t h a t i t a l s o i s c o n f o r m a b l e . 

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

C a m p K i e s e l C a n y o n : 

, ' T h i c k n e s s i n 
M a d i s o n l i m e s t o n e f e e t 

L i m e s t o n e : d a r k g r a y t o b l a c k , f i n e l y 
c r y s t a l l i n e , t h i n b e d d e d ( 3 " - 6 w ) , 
o c c a s i o n a l g r a y s h a l e s t r i n g e r s a t 
b o t t o m o f u n i t , f o r m s v e r t i c a l c l i f f . . • • 5 3 

C o n t a c t c o n f o r m a b l e 

T h r e e F o r k s f o r m a t i o n 

1 5 . I n t e r b e d d e d s h a l e a n d l i m e s t o n e : 
s h a l e i s d a r k g r a y , t h i n b e d d e d , 
c a l c a r e o u s ; l i m e s t o n e m e d i u m g r a y , 
f i n e l y c r y s t a l l i n e ; u n i t i s s l o p e 
f o r m e r . T h e t o p o f t h i s u n i t 
p r o b a b l y r e p r e s e n t s t h e L e a t h a m 
f o r m a t i o n o f t h e L o g a n q u a d r a n g l e . . . 3 5 

1 4 , C o v e r e d , p r o b a b l y i n t e r b e d d e d i i m e -
. s t o n e a n d s h a l e ^ 0 * * 0 0 0 . . . * . 2 0 9 

1 3 . S a n d s t o n e , o c c a s i o n a l t h i n s h a l e 
s t r i n g e r s : s a n d s t o n e i s w h i t e a n d 
p u r p l e , w e a t h e r s g r a y a n d m a r o o n , 
t h i n b e d d e d , f l a g g y , c a l c a r e o u s . . . . 8 0 

1 2 . I n t e r b e d d e d s a n d s t o n e a n d s h a l e , 
f l a g g y , s h a l e v e r y c a l c a r e o u s 3 4 

1 1 . S a n d s t o n e , t h i n s t r i n g e r s o f 
c a l c a r e o u s s h a l e : s a n d s t o n e f i n e 
t o c o a r s e g r a i n , p o o r l y s o r t e d , 
w h i t e t o b u f f , w e a t h e r s m e d i u m 
r e d , c a l c a r e o u s . . . . . . . 2 7 

36 

the author believes that it also is ' conformable . 

The following section was measured on the west side of 

Camp Kiesel Canyon: 

Madison limestone 
Thickness in 

feet 

Limestone: dark gr ay to black, finely 
crystalline, thin bedded (3." _6 n ),. 

occas ional gray shale st~ingers at 
bottom of unit, forms vertical cliff . • • • 

Contact conformable 

Three Forks fOrmation 

15. 

14 . 

13 . 

12. 

Interbedded shale and limestone : 
shale is dark gray, t hin bedded, 
calcareous; limestone medium gray, 
finely crys talline; unit is slope 
former. The t op of this unit 
probably represents the Leatham 
formation of the Logan quadrangle • 

interbedded lime-

• • 

Covered, probably 
stone and shale • • • • • • • • • • • • 

Sandstone, occasional thin shale 
stringers: sandstone is white and 
'purple, weathers gray and mar oon, 
thin bedded , flaggy, calcareous • 

Interbedded sandstone and shale , 
flaggy, shale very c alcareous • • 

• • • 

• • • 

11. Sandstone, thin stri~gers of 
c a lcareous shale: sandstone fine 
to coarse grain, poorly 
white to buff, weathers 

sorted, 
medium 

r ed , ca lcareous •• •• • • • • • • • 

53 

35 

209 

80 

34 

27 
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T h i c k n e s s 
e e F o r k s f o r m a t i o n ( c o n t i n u e d ) f e e t 

• I n t e r b e d d e d s a n d s t o n e a n d c a l c a r e o u s 
s h a l e b r e c c i a : s h a l e g r a y , v e r y 
b r e c c i a t e d a n d l o c a l l y d i s t u r b e d . 
S a n d s t o n e i s v e r y l i g h t r e d t o p i n k , 
c o a r s e g r a i n , w e l l - r o u n d e d , w e l l s o r t e d , 
t h i n b e d d e d , w e a t h e r s s a l m o n t o n e a r l y 
w h i t e , c a 

S a n d s t o n e a s i n u n i t 1 0 , b u t c r o s s -
b e d d e d . Two w h i t e w e a t h e r i n g b a n d s 
a p p r o x i m a t e l y 6 s t h i c k i n m i d d l e o f 
u n i t a r e e x c e l l e n t m a r k e r s • • • • • • 5 3 

S h a l e : g r a y , f l a g g y , c a l c a r e o u s , 

g r a d e s i n t o u n i t 7 . . . . . . . . . . 2 

S a n d s t o n e a s i n u n i t 1 0 • 3 3 

. I n t e r b e d d e d s h a l e a n d s a n d s t o n e , 
p r e d o m i n a t e l y s h a l e : s h a l e s r e d , 
m o t t l e d r e d a n d g r e e n , m a r o o n , a n d 
c h o c o l a t e b r o w n , f i s s i l e , n o n c a l -
c a r e o u s . S a n d s t o n e b u f f a n d g r e e n , 
m e d i u m t o c o a r s e g r a i n . H a l i t e 
c a s t s i n s h a l e • • • • » • « * • • • • 1 5 

S a n d s t o n e : g r a y t o b u f f , w e a t h e r s 
d e e p r e d , m a s s i v e • * • • • • • • • • • 3 

I n t e r b e d d e d s h a l e a n d s a n d s t o n e : a s 

i n N o . 6 , h a l i t e c a s t s . . . . . . . . 1 5 

S h a l e c o n g l o m e r a t e , r e d s h a l e p i e c e s 
i n s a n d y , c a l c a r e o u s m a t r i x . . . . . . 4 

D o l o m i t e , d a r k g r a y , m e d i u m b e d d e d , 
f i n e l y c r y s t a l l i n e • • • • • • • » . . 8 

S h a l e a n d i n t e r b e d d e d s a n d s t o n e : s h a l e 
i s r e d , f i n e g r a i n , f i s s i l e , c a l c a r 
e o u s . S a n d s t o n e m e d i u m t o c o a r s e 
g r a i n , b u f t . . » » • • • • • • 

T o t a l T h r e e F o r k s f o r m a t i o n 

11 

5 8 6 
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Three Forks formation (continued) 

'. 
10 . Interbedded sandstone and c alcareous 

shale breccia: shale gray, very 
brecciated and locally disturbed. 
Sandstone is very light red to pink, 
coarse grain, ~]ell -rounded, well sorted, 
thin bedded, weathers salrr~n to near ly 
white, calcareous .... ...... .. .... .... .. 

9. Sandstone as in unit 10, but cross
bedded. Two white weathering bands 
approximately 6' thick in middle of 

Thickness in 
feet 

57 

unit a r e excellent markers ............ 53 

8 . Shale : gray, flaggy, c alcareous, 
grades into unit 7 .... ........ .... .. 2 

7.. Sahdstone as in unit 10 .. .. .. .. .. .. .. .. 33 

6 . 

5. 

Interbedded shale and sandstone, 
predominately shale: s~ales red, 
~Dttled red and green, maroon, and 
chocolate brown, fisSile, noncal
c areous . Sandstone buff and green, 
medium to coarse grain. Halite 
c asts in shale •••••• •• • • 

Sandstone: gray to buff, weather s 
deep red, massive •••• • •• •• 

• • 

• • 

4 . Int erbedded shale and sandstone: as 
i n No.6, halite casts • • • • • • • • 

3. Shale conglomerate, red shale pieces 

2. 

in sandy, calcareous matrix • ••••• 

Dolomit e, dark gray, 
finely crystalline 

medium bedded, . . ., . . . . . • • 

1. Shale and interbedded sandstone : shale 
i s r ed, fine gr ain, f i ssile, c a lcar
eous . Sands tone medium to coarse 
grain, buff •••• •••••• • • • 

Total "Three Forks fo~tion 

15 

3 

15 

4 

8 

....lL 

586 



F i g , 4 H a n d s p e c i m e n o f T h r e e F o r k s 
f o r m a t i o n s h o w i n g c a s t s o f h a l i t e 
c r y s t a l s * 
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Fig . 4 Hand specimen of Thr e e Forks 
formntion showing casts of halite 
crysta l s . 
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T h i c k n e s s i n 

• T h r e e F o r k s f o r m a t i o n ( c o n t i n u e d ) f e e t 

C o n t a c t c o n f o r m a b l e 

J e f f e r s o n f o r m a t i o n 
1 L i m e s t o n e b r e c c i a : m e d i u m t o c o a r s e l y 

c r y s t a l l i n e , l i g h t g r a y , w e a t h e r s d a r k 
g r a y , a r e n a c e o u s , f o r m s c l i f f 3 1 

• 

M i s s i s s i p p i a n S y s t e m 

M a d i s o n L i m e s t o n e 

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

C a m p K i e s e l C a n y o n w h e r e i t o v e r l i e s t h e s l o p e f o r m i n g T h r e e 

F o r k s f o r m a t i o n . T h e m a s s i v e M a d i s o n f o r m s n e a r l y v e r t i c a l , 

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

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

c o m p o s e d o f t h i n , r h y t h m i c a 1 l y b e d d e d l i m e s t o n e a t t h e b a s e , 

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

d o l o m i t i c u n i t a t t h e t o p . I n t h e L o g a n q u a d r a n g l e l o c a l 

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

M a d i s o n f o r m a t i o n ( H o l l a n d , 1 9 5 2 ) . T h e l o w e r a n d m o s t c o n 

s p i c u o u s c l i f f h a s b e e n d e s i g n a t e d t h e " C h i n e s e W a l l " . T h i s 

i s s e p a r a t e d f r o m t h e " U p p e r C h i n e s e W a l l " b y a d i s t i n c t s l o p 

S i m i l a r c l i f f s a n d i n t e r v e n i n g s l o p e a r e w e l l r e p r e s e n t e d i n 

C a m p K i e s e l C a n y o n . 

I n L e a t h a m H o l l o w , a p p r o x i m a t e l y 2 5 m i l e s n o r t h o f t h e 

t h e s i s a r e a , H o l l a n d ( 1 9 5 2 h a s d e s i g n a t e d a n d n a m e d a 

38 

Three Forks formation ( continued) 

Contact conformable 

Jefferson formation 

, Limestone breccia: medium to coarsely 
crystalline, light gray , "'leathers dark 

Thickness in 
fee t 

gray, a r enac eous , forms cliff • • • • • • 31 

Mississippian System 

Madison Limes tone 

The Madison limestone crops out on the west side of 

Camp Kiesel Canyon where it overlies the slope forming Three 

Forks formation. The ~2ss ive Madison forms nearly vertical, 

and in places overhanging cliffs which cons titute the rim 

of the c anyon. This extremely fossiliferous formation is 

composed of thin, rhyth~ica l 1y bedded limestone at the base, 

a thick middle unit of mass i ve gray limestone, and a thin 

dolomitic unit a t the top. In the Logan quadrangle local 

names have been applied to the very imposing cliffs of the 

Madison formation (Holland, 1952). The lower and most con-

spicuous cliff has been deS i gnat ed the "Chinese Wall" . This 

is separated from the "Upper ' Chinese Wal l" by a distinct slope. 

Similar cliffs ?nd interveni ng slope are well r epresented in 

Camp Kiesel Canyon. 

In Leatha~ Hollow, approximately 25 miles north of the 

thesis area, Holland (1952 has deSignated and named a 



F i g , 5 V i e w l o o k i n g 
n o r t h i n C a m p K i e s e l 
C a n y o n s h o w i n g M a d i s o n 
l i m e s t o n e c l i f f s a n d 
t h e s l o p e f o r m i n g T h r e e 
F o r k s f o r m a t i o n b e l o w . 

.g„ 6 L o c a l l y c o n t o r t 
e d s t r a t a o f t h e M a d i 
s o n l i m e s t o n e i n C a m p 
K i e s e l C a n y o n . 
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" Fig. 5 View looking 
north in Camp Ki.ese l 
Canyon shmving Madison 
limestone cliffs and 
the slope forming Three 
Forks formation below,_ 
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M i s s i s s i p p i a n f o r m a t i o n b e l o w t h e f i r s t M a d i s o n c l i f f a n d a b o v e 

t h e " C o n t a c t L e d g e " , a c o n s p i c u o u s , m a s s i v e l i m e s t o n e u n i t . 

T h i s f o r m a t i o n , t h e L e a t h a m f o r m a t i o n , i s 7 6 f e e t , t h i c k i n 

t h e L o g a n q u a d r a n g l e . I n t h e S o u t h F o r k a r e a t h e " C o n t a c t 

L e d g e " i s a b s e n t a n d t h e p r e s e n c e o f t h e L e a t h a m f o r m a t i o n 

i s q u e s t i o n a b l e . E x p o s u r e s a r e v e r y p o o r i m m e d i a t e l y b e l o w 

t h e " C h i n e s e W a l l " w h e r e t a l u s s l i d e s h a v e o b s c u r e d t h e b e d 

r o c k . A t o n e l o c a t i o n t h i n l y - b e d d e d , g r a y s h a l e s , s i m i l a r i n 

l i t h o l o g y t o t h e L e a t h a m f o r m a t i o n , a r e e x p o s e d b e l o w t h e 

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

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

s e n t e d t h e L e a t h a m o r t h e u p p e r p a r t o f t h e T h r e e F o r k s 

f o r m a t i o n . 

T h e t h i c k n e s s o f t h e M a d i s o n l i m e s t o n e i s r e l a t i v e l y 

u n i f o r m t h r o u g h o u t n o r t h e a s t e r n U t a h . H o l l a n d ( 1 9 5 2 ) r e p o r t s 

3 0 3 f e e t i n L e a t h a m H o l l o w , W i l l i a m s ( 1 9 4 3 ) m e a s u r e d 7 5 5 

f e e t i n t h e D u r s t M o u n t a i n r e g i o n , a n d 7 3 1 f e e t a r e p r e s e n t 

i n t h e w e s t e r n U i n t a M o u n t a i n s ( H o o p e r , 1 9 5 1 ) . I n t h e S o u t h 

F o r k a r e a , t h e M a d i s o n i s 8 2 5 f e e t t h i c k . 

T h e l o w e r c o n t a c t o f t h e M a d i s o n l i m e s t o n e w a s p l a c e d 

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

a t t h e b a s e o f t h e " C h i n e s e W a l l " . T h e u p p e r c o n t a c t i s p l a c e d 

a t t h e b a s e o f t h e f i r s t s a n d s t o n e o f t h e B r a z e r f o r m a t i o n . 

39 

Miss i ss ippian formation be low the first Madison cliff and above 

the HContact Ledge", a conspicuous, mass ive limes tone unit . 

This formation, the Leatham format i on, is 76 feet. t hick in 

the Logan quadr angle. In the South Fork area the "Contact 

Ledge" is absent and the presenc e of t he Leat ham formation 

is questionab le. Exposur es are very poor i mmed-iately belmv 

, the "Ch inese Wall" where ta l us slides have ob s c ured the bed 

rock. At one location thinly- bedded, gray shales, similar in 

lithology to the Leatham formation, are exposed below the 

cliff. However, a thorough search produced no fos sils and it 

therefore could not be determined whether these shales r epre

sented the Leatham or the upper part of the Three Forks 

fonnation. 

The thickness of t he Madison limestone is relatively 

uniform throughout northeastern Utah . Holland (1952) reports 

803 f eet in Leatham Hollet., Williams (1943) measured 755 

feet in the Durst Mountain r egion, and 731 f eet are present 

... ' in the wes tern Uint a Mountains (Hooper, 1951) . In the South 

Fork ar ea , the Madison i s 8 25 feet thick. 

The lower contact of t he Mad ison l imestone was placed 

i mmediat ely above the gr ay shale previously described, and 

a t the base of the "Chinese Wali ll
• The upper contact :is placed 

at the base of the first sandstone of the Brazer formation. 
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H o l l a n d ( 1 9 5 2 ) b e l i e v e s t h e e n t i r e M a d i s o n t o b e o f K i n d e r -

h o o k i a n a g e . 

T h e f o l l o w i n g f o s s i l s w e r e c o l l e c t e d f r o m t h e M a d i s o n 

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

F e n e s t e l l i d b r y o z o a n C h o n e t e s c f . l o g a n i 
G i r t y e l l a s p . P r o d u c t u s g a l l a t i n e n s i s 

. ' D i c t v o c l o s t u s s p . C o m n o s i t a h u m i l i s 
S p i r i f e r c e n t r o n a t u s D i e l a s m a ( ? ) s p . 
S_. s p . E u c m o h a l u s s p . 
P r o d u c t u s o f . P . p a r v i f o r m i s P r o d u c t u s c f . ? . p e r o c c i d 
L o x o n e m a s p . C r i n o i d f r a g m e n t s 
C a m a r o t o e c h i a m e t a l I l e a U n i d e n t i f i e d c r i n o i d c l a x 

T h e f o l l o w i n g s e c t i o n w a s m e a s u r e d i n C a m p K i e s e l C a n y o n 

T h i c k n e s s i n 
B r a z e r f o r m a t i o n f e e t 

• S a n d s t o n e : l i g h t b u f f t o r e d d i s h 
b r o w n , m e d i u m g r a i n , s u b a n g u l a r s a n d 
g r a i n s , c a l c a r e o u s , s l o p e f o r m e r . . . . 2 0 0 

C o n t a c t c o n f o r m a b l e ( ? ) 

M a d i s o n l i m e s t o n e 

1 1 . D o l o m i t e : s l i g h t l y c a l c a r e o u s , m e d 
i u m g r a y , m e d i u m t o f i n e l y c r y s t a l 
l i n e , a b u n d a n t l i g h t g r a y t o w h i t e 
c h e r t . T h i s u n i t m a r k s t h e t o p o f 
" U p p e r C h i n e s e W a l l " . . . . . . . . 3 2 

1 0 . L i m e s t o n e , b e c o m i n g d o l o m i t i c t o w a r d 
t o p o f u n i t : d a r k g r a y a r e n a c e o u s , 
m e d i u m t o c o a r s e l y c r y s t a l l i n e , t h i n 
( 3 " ) s h a l e b e d s . . . . . . . . . . 3 9 

9 . C o v e r e d s l o p e : . . . . . . . . . . 3 2 

8 . L i m e s t o n e : a s i n N o . 1 0 , b u t m o r e 
a r e n a c e o u s . . . . . . . . . 2 0 
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Holland (1952) believes t he entire Madi son to be of Kinder-

hookL3.0 age . 

The following fossils were collected from the Madison 

limestone and identified by t he writer: 

Feneste llid bryozoan 
~;irtye 11a §.Q. 

Pictyoclostus §J2.. 
~;pirifer centronatus 
" !~ . §Q. 

Chonet es cf. logani 
Productus ga lla tinensis 
Comoosita humi lis 
Dielasma (?) !ill. . 
Euornohalus §.Q.. 

J?roductus of . P. parviformis 
]Loxonema .§..I2.. 

~~ amarotoechia metallica 

Productus cf. p. peroccidens 
Crinoid fragments 
Unidentified crinoid clax 

~rhe following section wa s measur ed in Camp Kiesel Canyon: 

Bra:~er formation 

S<3nds tone : light b uff to reddish 
brown, medium gr ain, subang u l a r sand 
grains, calcareous, slope former • • 

Contact conformable (?) 

Madison l imestone 

• • 

11. Do l omite: slightly calcareous, med 
ium gray. medium to finely crystal
line, ab undant light gray to white 
chert. This unit marks the top of 
"Upper Chinese \.Ja 1111 • • • • • ••• 

10. Limestone, becoming dolomitic toward 
top of unit: dark gray arenaceous, 
medium to coarse ly crysta lline, thin 
(3") shale beds • • • •• • •• 

9. Covered slope: • • •• ••• 

8. Limestone: as in No. 10, but more 
arenaceous • • • • • • • • • • • 

Thicknes s in 
feet 

200 

32 

39 

32 

20 
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M a d i s o n l i m e s t o n e ( c o n t i n u e d ) 

7 . 

6 . 

L i m e s t o n e : d a r k g r a y , m e d i u m t o 
c o a r s e l y c r y s t a l l i n e , a r e n a c e o u s 
s h a l e p a r t i n g s , c l i f f f o r m e r . . 0 0 0 

T h i c k n e s s i n 
f e e t 

3 1 

L i m e s t o n e : a s i n N o . 7 , p r o m i n e n t 
c l i f f f o r m e r . T h e b o t t o m o f t h i s 
u n i t m a r k s t h e b o t t o m o f t h e " U p p e r 
C h i n e s e W a l l " « • • • • e 

5 . C o v e r e d : p r o b a b l y m e d i u m b e d d e d , g r a y 
l i m e s t 
W a l l s ' 
l i m e s t o n e , f o r m s s l o p e b e t w e e n " C h i n e s e 

4 . L i m e s t o n e : d a r k g r a y , w e a t h e r s m e d i u m 
t o l i g h t g r a y , m e d i u m c r y s t a l l i n e , 
m e d i u m b e d d e d t o m a s s i v e , s l i g h t l y 
a r e n a c e o u s a t t o p o f u n i t . T o p o f 
l o w e r " C h i n e s e W a l l " , 

3 . 

2 . 

L i m e s t o n e : a s i n N o . 4 . . . . 

L i m e s t o n e : d a r k g r a y t o b l a c k , f i n e l y 
c r y s t a l l i n e , w e a t h e r s m e d i u m g r a y , 
t h i n b e d d e d ( 3 " - 6 " ) , o c c a s i o n a l g r a y 
s h a l e s t r i n g e r s a t b o t t o m , f o r m s 
v e r t i c a l c l i f f . . . . . Q • • 

1 . L i m e s t o n e : a s i n N o . 2 , r e m a r k a b l e 
e v e n , t h i n b e d d i n g . . . . . . . . . . 

T o t a l M a d i s o n l i m e s t o n e 

C o n t a c t c o n f o r m a b l e 

T h r e e F o r k s f o r m a t i o n 

I n t e r b e d d e d s h a l e a n d l i m e s t o n e : s h a l e 
i s d a r k g r a y , t h i n b e d d e d , c a l c a r e o u s , 
l i m e s t o n e m e d i u m g r a y , f i n e l y c r y s t a l 
l i n e , u n i t i s s l o p e f o r m e r . T h e t o p o f 
t h i s u n i t p r o b a b l y r e p r e s e n t s t h e L e a t h a m 
f o r m a t i o n o f t h e L o g a n q u a d r a n g l e 

4 4 

3 6 2 

4 7 

3 3 

1 0 2 

5 3 

8 2 5 

3 5 
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Madison limestone (continued) 

7. Limes tone: dark gray, medium to 
coar sely crystalline, arenaceous, 
shale partings, cliff former ••• 

6 . Limes tone : as in No. 7, prominent 
cliff fonner. The bottom of this 
unit marks the bottom of the "Upper 

• • 

Chinese Wall" •• • • • • • • • • • • 

Thickness in 
feet 

31 

44 

5. Covered : probably medium bedded, gray 
limestone, forms slope between ~.'Chinese 
~.J'allsll • • • • • • • • • • • • • • • • 362 

4. Limes tone: dark gray, weathers medium 
to light gray, medium crystalline, 
medium bedded to massive , slightly 
arenaceous at top of unit. Top of 
lower "Chinese Wall". ••••• • •• 47 

3. Limestone: as in No. 4 • • • • • 

2. Limestone : dark gray to black, finely 
crystalline, weathers medium gray , 
thin bedded (3 11 - 6 11 ), occasiona l gray 
shale stringers at bott om, forms 

• 33 

vertical c liff • • • • • • • • • • • • 102 

1 • Limestone : as in No. 
even, thin bedding • 

2, remarkable 
• • • • • • • • • 

Total Madison limestone 

Cont,act confonnable 

Three Forks formation 

Interbedded sha le and limes tone: shale 
is dark gray, thin bedded, calcareous, 
limes tone medium gray, f.inely crystal 
line, unit is slope former. The top of 
this unit p~obably represents the Leatham 
formation of the Logan quadr angle 

2L 

825 

35 
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B r a z e r F o r m a t i o n 

T h e M i s s i s s i p p i a n B r a z e r f o r m a t i o n i s e x p o s e d i n D r y 

B r e a d H o l l o w w h e r e i t c r o p s o u t a s h i g h c l i f f s w h i c h f o r m 

t h e ' c a n y o n w a l l s . T h e l o w e r p o r t i o n o f t h e f o r m a t i o n n e a r 

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

u n i t s a n d t h e c o n t a c t w i t h t h e o v e r l y i n g R o u n d V a l l e y f o r m a 

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

T h e l o w e r c o n t a c t o f t h e B r a z e r f o r m a t i o n w a s p l a c e d 

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

M a d i s o n l i m e s t o n e . T h e l o w e r m o s t p o r t i o n o f t h e B r a z e r 

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

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

u n c o m m o n . T h i s l o w e r s a n d s t o n e u n i t i s 5 7 9 f e e t t h i c k i n 

D r y B r e a d H o l l o w . A b o v e t h i s a t h i c k s e r i e s o f i n t e r 

b e d d e d c h e r t y l i m e s t o n e a n d s a n d s t o n e i s e x p o s e d . T h e l i m e 

s t o n e s a r e f i n e t o m e d i u m c r y s t a l l i n e , e x t r e m e l y a r e n a c e o u s 

a n d m e d i u m t o t h i c k - b e d d e d . B l a c k a n d w h i t e b a n d e d c h e r t 

o c c u r s i n g e n t l y u n d u l a t i n g b e d s . T h e s a n d s t o n e s a r e l i t h o -

l o g i c a l l y s i m i l a r t o t h o s e o f t h e l o w e r u n i t . - T h e u p p e r p o r 

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

a n d s a n d s t o n e b u t i s a d i s t i n c t s l o p e f o r m e r . B l a c k w e l d e r 

( 1 9 1 0 b ) d e s c r i b e s t w o p h o s p h a t i c b e d s o f 2 0 a n d 1 0 0 f e e t 

t h i c k n e s s i n t h e B r a z e r f o r m a t i o n w h i c h h e m e a s u r e d i n D r y 
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Brazer Formation 

The Mississippian Brazer formation is exposed in Dry 

Bread Hollow where it crops out as high cliffs which form 

the c anyon walls . The lower portion of the formation near 

the mouth of the c anyon is well exposed . However the upper 

units and the contact ~nth the overlying Round Valley forma

tion are heavily vegetated and exposures are poor. 

The lowe r contact of the Brazer formation was placed 

at the base of the first sandstone over lying the gr ay , cherty 

Madison limestone. The lowe~Dst portion of ~he Brazer 

formation is composed of red, tan, and gray, slightly c a lcar 

eous, medium grain sandst one . Argillaceous bands are not 

uncommon. This lower sandstone unit i s 579 feet thick in 

Dry Bread Hollow. Above thiS a thick series of inter-

bedded cherty li,mestone and sandstone is ex.posed . The lime

stones are fine to medium crystalline, extremely arenaceous 

and medium to thick-bedded. Black and white banded chert 

occurs in gently undulating beds . The sandstones are litho

logically similar to those of the lower unit . 0, The upper por

tion of the formation is also interbedded cherty limestone 

and sandstone but is a distinct slope former . Blackwelder 

(1910b) describes two phosphat ic beds of 20 and 100 feet 

thickness in the Brazer formation which he measured in Dry 
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B r e a d H o l l o w . T h e 2 0 f o o t b e d w a s l o c a t e d , b u t t h e t h i c k e r 

b e d d e s c r i b e d a s " P h o s p h a t i c b e d s , b l a c k l i m e s t o n e w i t h c h e r t , 

b r o w n s h a l e , a n d s h a i y p h o s p h a t e 3 1 , w a s n o t f o u n d . 

' I n t h e D u r s t M o u n t a i n r e g i o n s o u t h o f t h e t h e s i s a r e a t h e 

B r a z e r f o r m a t i o n i s 7 0 0 f e e t t h i c k 0 ( S c h i c k , 1 9 5 5 ) a n d 

t h i c k e n s t o 3 7 0 0 f e e t i n t h e L o g a n q u a d r a n g l e ( W i l l i a m s , 1 9 4 8 ) 

T h e w r i t e r e s t i m a t e s t h e f o r m a t i o n t o b e 2 5 0 0 f e e t t h i c k i n 

t h e S o u t h F o r k a r e a . 

A l t h o u g h a f e w f o s s i l s w e r e f o u n d i n t h e B r a z e r f o r m a 

t i o n , i t a p p e a r s t o b e m u c h l e s s f o s s i l i f e r o u ' s t h a n o t h e r 

l o c a t i o n s , p a r t i c u l a r l y t h e D r y L a k e s e c t i o n n e a r t h e L o g a n 

q u a d r a n g l e w h i c h w a s d e s c r i b e d b y W i l l i a m s a n d Y o l t o n ( 1 9 4 5 ) . 

T h e f o l l o w i n g f a u n a , c o l l e c t e d f r o m t h e B r a z e r i n D r y B r e a d 

H o l l o w a n d B e a v e r C r e e k , w a s i d e n t i f i e d b y t h e a u t h o r . 

c f . S t r i a t i f e r a b r a z e r i a n u s A r c h i m e d e s s p . 
P r o d u c t u s c f . r i c h a r d s i F e n e s t e l l a b r y o z o a n 
C a m a r o t o e c h i a s p . C r i n o i d f r a g m e n t s 
" Z a p h r e n t o i d " c o r a l s 

P e n n s y l v a n i a n S y s t e m 

G e n e r a l S t a t e m e n t 

I n t h e S o u t h F o r k a r e a , t h e P e n n s y l v a n i a n s y s t e m i s 

r e p r e s e n t e d b y t w o f o r m a t i o n s , t h e R o u n d V a l l e y f o r m a t i o n 

a j id t h e D u r s t g r o u p . B o t h a r e p o o r l y e x p o s e d i n D r y B r e a d 

H o i l o w w h e r e h e a v y v e g e t a t i o n a n d d e b r i s f r o m t h e o v e r l y i n g 
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Bread Hollow. The 20 foot bed was located, but the thicker 

bed described as "Phosphatic beds, black limestone with chert, 

brown shale , and shaly phosphate", was not found. 

, In the Durs.t- Mountain reg i on south of the thesis area the 

Brazer formation is 700 f eet t hick) (Schick, 1955) and 

thickens to 3700 feet in the Logan quadrangle (Williams, 1948) . 

The writer estimates the formation to be 2500 feet thick in 

the South Fork area . 

Although a few fossils were found in the Brazer forma -

tion, it appears to be much les s fossiliferou's than other 

locations, particularly the Dry Lake s ection near the Logan 

quadrangle which was described by Williams and Yolton (1945). 

The following fauna, collected from the Brazer in Dry Bread 

Hollow and Beaver Creek, Ha s i dentified by the- author . 

cf. Striatifera brazerianus 
Productus cf. r ichards i 
Camarotoechia 2R. 
IIZaphrentoid ll c orals 

Archimede s ~. 
Fenestella bryozoan 
Crinoid fragments 

Pennsylvanian System 

Genera l Statement 

In the South Fork area, the Pennsylvanian system is 

represented by two formations, the Round Valley formation 

qnd the Durst group . Both are poorly exposed in. Dry Bread 

Hollow where heavy vegetation and debris from the overlying 
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K n i g h t c o n g l o m e r a t e h a s o b s c u r e d t h e o u t c r o p s . TVje w r i t e r h a d 

h o p e d t o m e a s u r e a n d d e s c r i b e t h e P e n n s y l v a n i a n r o c k s i n d e t a i l 

p a r t i c u l a r l y t h e R o u n d V a l l e y , b u t t h e p o o r e x p o s u r e s m a d e 

t h i s i m p r a c t i c a b l e . 

R o u n d V a l l e v L i m e s t o n e 

T h e R o u n d V a l l e y l i m e s t o n e w a s n a m e d b y S a d l i c k ( 1 9 5 5 ) 

f o r e x p o s u r e s i n R o u n d V a l l e y , 3 m i l e s e a s t o f M o r g a n , U t a h . 

T h e R o u n d V a l l e y s t r a t a h a d p r e v i o u s l y b e e n i n c l u d e d i n t h e 

M i s s i s s i p p i a n B r a z e r f o r m a t i o n b y E a r d l e y ( 1 9 4 4 ) , a n d a s t h e 

l o w e r m e m b e r o f t h e M o r g a n s a n d s t o n e i n t h e U i n t a M o u n t a i n s . 

On t h e b a s i s o f i t s f a u n a S . a d l i c k b e l i e v e s t h e R o u n d V a l l e y 

t o b e l o w e r P e n n s y l v a n i a n ( M o r r o w a n ) i n a g e . 

I n t h e S o u t h F o r k a r e a , t h e R o u n d V a l l e y l i m e s t o n e i s 

e x p o s e d i n D r y B r e a d H o l l o w w h e r e i t o v e r l i e s t h e B r a z e r 

f o r m a t i o n . I t i s e s s e n t i a l l y a l i g h t g r a y , s l i g h t l y d o l o m i t i c , 

c h e r t y , m e d i u m b e d d e d l i m e s t o n e . O u t c r o p s a t t h e b o t t o m o f 

D r y B r e a d H o l l o w h a v e w e a t h e r e d n e a r l y w h i t e . B r o w n a n d 

w h i t e c h e r t n o d u l e s a r e c o m m o n . T h e f o s s i l s o f t h e R o u n d 

V a l l e y a r e c o m m o n l y s i l i c i f i e d . a n d g o o d s p e c i m e n s c a n b e 

o b t a i n e d b y a c i d e t c h i n g . 

A t t h e t y p e s e c t i o n a s r e p o r t e d b y S a d l i c k t h e R o u n d 

V a l l e y i s 3 8 9 f e e t t h i c k . I n t h e S o u t h F o r k a r e a i t t h i n s 

t o a p p r o x i m a t e l y 1 5 0 f e e t a n d i s p r o b a b l y a b s e n t t o t h e n o r t h . 
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Kni ght conglomerate has obscured t he outcrops. The writer had 

hoped to measure and describe t he Pennsylvanian rocks in detail, 

particular ly the Round Valley, but the poor exposures made 

this i mpracticab le. 

Round Valley Limestone 

The Round Valley limes t one was named by Sadlick (1 955) 

for expos ures in Round Valley , 3 mi les east of Morgan, Utah • 

. The Round Valley strata had previously been included i n the 

Mis s issippian Brazer format i on by Eardley (1944). and as t he 

lower member of t he MOrgan sandstone in the Uinta Mountains. 

On the bas is of its f auna 5.adlick believes the Round Valley 

to be lower Pennsylvanian (Morrowan ) in 'age. 

In the South Fork area, the Round Valley limestone is 

exposed in Dry Bread Hollow tvhere it overlies the Br azer 

formation . It is essential ly a light gr ay , slightly dolomitic, 

cherty, medi um bedded limes tone. Outcrops at t he bottom of 

Dry Bread Hollow hav e weathered nearly white. 
, 

Brown and 

'tvhi t e chert nodules are conunon. The fossils of the Round 

Valley are commonly silicified. and good specimens c an be 

obtained by ac id e tching . 

At the type section as reported by Sad lick the Round 

Valley is 389 feet thick. In the South Fork area it thins 

to approximat e ly 150 feet and i s probably absent t o the north. 
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N e i t h e r t h e u p p e r n o r l o w e r c o n t a c t o f t h e f o r m a t i o n i s 

e x p o s e d . S a d l i c k ( 1 9 5 5 ) b e l i e v e s t h e l o w e r c o n t a c t t o b e 

d i s c o n f o r m a b l e w i t h t h e u n d e r l y i n g B r a z e r f o r m a t i o n . 

D u r s t G r o u p 

S a d l i c k ( 1 9 5 7 ) h a s p r o p o s e d t h e n a m e D u r s t g r o u p t o 

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

n o r t h e a s t e r n U t a h . H e b e l i e v e s t h e s e t h r e e f o r m a t i o n s , 

p a r t i c u l a r l y t h e W e b e r a n d M o r g a n , t o b e c h a r a c t e r i z e d b y 

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

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

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

. T h e D u r s t g r o u p o u t c r o p s n e a r t h e h e a d o f D r y B r e a d 

H o l l o w w h e r e i t o v e r l i e s t h e R o u n d V a l l e y l i m e s t o n e . I t 

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

w e a t h e r i n g , n a n - c a l c a r e o u s s a n d s t o n e . T h e o u t c r o p i s l i m i t e d 

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

b y t h e o v e r l y i n g K n i g h t f o r m a t i o n . I n r e g a r d t o t h i s o u t 

c r o p S a d l i c k ( 1 9 5 7 ) s t a t e s i 

" . . , a t D r y B r e a d H o l l o w . «, . g r a y 
W e b e r - l i k e u n f o s s i l i f e r o u s s a n d s t o n e 
o v e r l i e s t h e R o u n d V a l l e y l i m e s t o n e . 
I t i s n o t k n o w n w h e t h e r t h e g r a y 
s a n d s t o n e i s a t i m e c o r r e l a t i v e o f 
t h e t y p e M o r g a n o r o f s o m e p o r t i o n 
o f t h e t y p e W e b e r f o r m a t i o n , o r i f 
a n y s i g n i f i c a n t h i a t u s i s p r e s e n t . " 
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Neither the upper nor lower contact of t he formation is 

exposed. Sad lick (1955) believes the lower contact to be 

disconformable with t he underlying Br azer f ormation . 

Durst Grouo 

Sad lick (1957) has proposed the name Durst group to 

. i nclude the Mor gan , Weber, and Hel ls Canyon formations of 

northeastern Ut ah. He believes these three formations , 

particularly the Weber and Morgan, to be characterized by 

rapid {acies changes and interfingering r elationships . He 

notes further that the typical red color of the Mor gan is re-

placed by the gr ay sandstone of t he Weber in many loca lities. 

The Durst group outcrops near the head of Dry Bread 

Hollow where it overlies the Round Valley limestone . It 

consists of gray to reddish, medium to coar se gr ain, reddish 

wea t hering , non-ca lcar eous sandstone. The outcrop is limited 

to only a f ew hundred ·yards, in extent before it i s covered 

by the overlying Knight formation. In regard to this out -

crop Sadlick (1957 ) states : 

" ••• at Dry Bread Hollmv ••• gr ay 
Weber-like unfossiliferous sands tone 
overlies the Round Valiey l~estone. 
It i s not known "t'l1het her the gray 
sands tone is a t ime correlative of 
the t ype Morgan or of some portion 
of the type Weber formation, or if 
any s i gnificant hiatus is present. 1I 
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T h e w r i t e r a g r e e s t h a t t h e t e r m . B u r s t g r o u p i s v e r y a p p r o 

p r i a t e h e r e . 

No f o s s i l s w e r e f o u n d i n t h e s t r a t a o f t h e D u r s t g r o u p , 

h o w e v e r S a d l i c k c o n s i d e r s i t t o b e e n t i r e l y D e s M o i n e s i n a g e . 

T e r t i a r y S y s t e m 

K n i g h t ( ? ) F o r m a t i o n 

U n c o n f o r m a b l y o v e r l y i n g a l l t h e o l d e r r o c k s i n t h e S o u t h 

F o r k a r e a i s t h e K n i g h t ( ? ) f o r m a t i o n . I t i s a b s e n t w h e r e 

- t h e m a j o r s t r e a m s h a v e c u t t h r o u g h i t t o t h e u n d e r l y i n g P r e 

c a m b r i a n a n d P a l e o z o i c s t r a t a . 

T h e K n i g h t i s t h e y o u n g e s t o f t h e t h r e e m e m b e r s ( A l m y , 

F o w k e s , K n i g h t ) o f t h e W a s a t c h g r o u p . N o r t h o f l o w e r E c h o 

C a n y o n , s o u t h e a s t o f t h e t h e s i s a r e a , t h e F o w k e s f o r m a t i o n i s 

a b s e n t ( J a m e s M a d s e n , p e r s o n a l c o m m u n i c a t i o n ) a n d t h e K n i g h t 

r e s t s u n c o n f o r m a b l y o n t h e A l m y . H o w e v e r i n t h e S o u t h F o r k 

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

a n d i s n o t k n o w n i f t h e y r e p r e s e n t t h e l i t h o l o g i c a l l y s i m i l a r ' 

A l m y o r K n i g h t f o r m a t i o n . E a r d l e y ( p e r s o n a l c o m m u n i c a t i o n ) 

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

w i l l p r o v e t o b e p a r t o f t h e K n i g h t . 

T h e K n i g h t ( ? ) f o r m a t i o n i s a d e e p r e d w e a t h e r i n g p e b b l e 

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

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

46 

The writer agrees that the term .Durst group is very appro

priate here. 

No fossils were found in the str ata of the Durst gro~p, 

however Sad lick considers it to be entirely Des Moines in age . 

Tertiary System 

Knight (1) Formation 

Unconformably overlying all the older rocks in the South 

Fork area is the Knight (?) formation. It is absent where 

·#·the major streams have cut through it to the underlying ·Pre

c ambrian and Paleozoic strata. 

The Knight is the youngest of the three members (Almy , 

FOtvkes, Knight) of the Wasatch group . North of l ower Echo 

Canyon, southeast of the thesis area, the Fowkes formation i s 

absent (James Madsen, personal communication) and the Knight 

r es ts unconformably on the Alroy. However in the South Fork 

area no unconformity could be detected within the conglomer ates 

and i s not knmvn if they represent the lithologically simi l ar 

A~y or Knight formation. Eardley (persona l communic a tion) 

·believes that in the tracing of these beds southwar d t hey 

will prove to be part of the Kni ght . 

The Knight (1) format ion is a deep red weathering pebble 

and boulder conglomerate with interbedded lenses of coar se 

sandstone . The phenoclasts of t he conglomer a t e r ange in 



F i g . 7 L o o k i n g s o u t h a t n e a r l y h o r i z o n t a l 
K n i g h t ( ? ) f o r m a t i o n ; t h e S o u t h F o r k o f 
t h e O g d e n R i v e r f l o w s a t b a s e o f c l i f f . 

--
--

,~ i' - ~ ... , 
. \. < \, " - , 

- ~ , 
~ 

" 

Fig. 7 Looking south at nearly horizontal 
. Knight (?) fonnat ion; the South Fork of 

the Ogden River flows a t base of cliff. 

---, , 
j -

• 
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s i z e f r o m 1 1 5 t o 6 s i n d i a m e t e r . T h e y a r e d e r i v e d p r e d o m i n a t e l y 

f r o m t h e P r o t e r o z o i c a n d B r i g h a m q u a r t z i t e s ; l i m e s t o n e p e b b l e s 

a r e r a r e . T h e p e b b l e s a n d b o u l d e r s a r e e a s i l y e r o d e d f r o m 

t h e i r s a n d s t o n e m a t r i x a n d e x p o s u r e s a r e r a r e e x c e p t o n t h e 

w a l l s o f t h e s t e e p e r c a n y o n s . T h e K n i g h t ( ? ) w a s d e p o s i t e d 

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

a r e c o m m o n . 

T h e K n i g h t f o r m a t i o n t h i n s r a p i d l y t o t h e e a s t a n d t h e 

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

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

t h e w e s t . No f o s s i l s w e r e f o u n d i n t h e K n i g h t ( ? ) f o r m a t i o n 

o f t h e t h e s i s a r e a . H o w e v e r s t u d i e s b y G a z i n ( 1 9 5 2 ) i n 

w e s t e r n W y o m i n g i n d i c a t e a n e a r l y E o c e n e ( W a s a t c h i a n ) a g e f o r 

t h e f o r m a t i o n . 

Q u a t e r n a r y S y s t e m 

D e p o s i t s r e l a t e d t o L a k e B o n n e v i l l e 

D u r i n g t h e h i g h e s t s t a g e s o f a n c i e n t L a k e B o n n e v i l l e , a n 

e m b a y m e n t t h r o u g h O g d e n C a n y o n c o n n e c t e d t h e l a k e w i t h O g d e n 

V a l l e y . S e d i m e n t s a n d s t r u c t u r e s r e l a t e d t o L a k e B o n n e v i l l e 

a r e p r e s e n t i n O g d e n V a l l e y a n d a t t h e m o u t h o f t h e S o u t h F o r k 

R i v e r . L a k e t e r r a c e s a r e e s p e c i a l l y w e l l p r e s e r v e d i m m e d i a t e l y 

s o u t h o f t h e c a n y o n m o u t h n e a r t h e M o n a s t e r y ( F i g u r e 9 ) . 

L o f g r a n ( 1 9 5 0 ) c o r r e l a t e s t h e s e t e r r a c e s , l o c a t e d a t a n e l e v a t i o n 
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size from 111 to 6 1 in diameter . They are derived predominately 

from the Proterozoic and Brigham quartzites ;,. limestone pebbles 

are rare. ~he pebbles and boulders are easily eroded from 

their sandstone matrix and exposures are r are except on the 

wal l s of the steeper c anyons. The Kn i ght (1 ) was deposited 

on a surface of moderate relief, and channels of l ar ge boulders 

are corrrnon. 

The Knight formation thins rapidly to the east and the 

coar se conglomerate i s r eplac ed by finer san~stones . This 

suggests that the source fo r this flood of material was to 

the west. No fossils wer e fo und in the Knight (?) formation 

of the thesis area. However studies by Gazin (1952) in 

western Wyoming indic ate an early Eocene (~.Jasatchian) age for 

the formation . 

Quaternary System 

Deposits r e l ated to Lake Bonneville 

During the highest stages of ancient Lake Bonneville, an 

embayment through Ogden Canyon connected the lake with Ogden 

Valley . Sediments and structures related to Lake Bonnevil l e 

are present in Ogden Valley and a t the mouth of the South Fork 
. , 

River. Lake terraces are especially we l l preserved irnmedLately 

south of the canyon ~Duth near the Monastery (Figure 9) . 

Lofgran (1950) correlates these terraces,-- located at an ~l-evation· , 
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o f 5 1 5 0 . f e e t , w i t h t h e h i g h e s t , o r B o n n e v i l l e , s t a g e o f t h e l a . . a . 

T h e s e d i m e n t s d e p o s i t e d i n O g d e n V a l l e y w e r e n o t i n v e s t i g a t e d 

b y t h e a u t h o r . L o f g r e n ( 1 9 5 5 ) h a s m a d e a d e t a i l e d s t u d y o f 

t h e s e d e p o s i t s t h r o u g h t h e u s e o f w e l l l o g s 0 

A l l u v i a l d e p o s i t s 

A l l u v i a l d e p o s i t s o f g r a v e l , s a n d , a n d s i l t a r e f o u n d i n 

O g d e n V a l l e y a n d a l o n g t h e n a r r o w f l o o d p l a i n o f t h e S o u t h F o r k 

R i v e r . R e c e n t m a t e r i a l c o n s i s t s o f t a l u s m a t e r i a l , p a r t i c u l a r l y 

b e l o w t h e M a d i s o n l i m e s t o n e , a n d f a g g l o m e r a t e m a t e r i a l d e r i v e d 

f r o m t h e e a s i l y e r o d e d K n i g h t f o r m a t i o n . 

No e v i d e n c e o f g l a c i a t i o n w a s n o t e d i n t h e a r e a . 
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of 5150. feet, with the highest, or Bonneville, stage of the l ,,~.e . 

The sediments deposited in Ogden Valley were not investigated 

by the author . Lofgren (1955 ) has made a detailed study of 

these deposits through t he use of well logs. 

Alluvial deposits 

Alluvial deposits of gravel, sand, and silt are found in 

Ogden Valley and along the narrol. flood plain of the South Fork 

River. Recent material consists of talus materi al, particularly 

below the Madi son l imestone, and fanglomerate mat erial derived 

from the easily eroded Knight formation . 

No evidence of glaciation was noted in the area . 

'. 



STRUCTURE 

G e n e r a l S t a t e m e n t 

T h e m o s t i m p o r t a n t s t r u c t u r a l f e a t u r e s o f t h e S o u t h F o r k 

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

a n d a n o r t h t r e n d i n g l o w a n g l e t h r u s t ( ? ) f a u l t . U n c o n f o r m i t 

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

P a l e o z o i c . T h e w i d e s p r e a d e r o s i o n s u r f a c e w h i c h t r u n c a t e s 

a l l o f t h e t i l t e d P a l e o z o i c f o r m a t i o n s i s e v i d e n c e o f a m a j o r 

o r o g e n y . 

T h e a b s e n c e o f M e s o z o i c a n d m i d d l e T e r t i a r y s t r a t a m a k e 

i t i m p o s s i b l e t o d a t e m a n y o f t h e e p i s o d e s o f d i a s t r o p h i s m 

a n d r e l a t i o n s h i p s o b s e r v e d i n a d j a c e n t a r e a s m u s t b e r e l i e d 

u p o n . 

W i l l a r d ( ? ) T h r u s t 

A t t h e m o u t h o f t h e S o u t h F o r k o f t h e O g d e n R i v e r i m m e d i 

a t e l y n o r t h o f t h e M o n a s t e r y a s m a l l " n o s e " o f P a l e o z o i c 

l i m e s t o n e i s e x p o s e d . T h e s e s t r a t a a r e p r o b a b l y m i d d l e C a m 

b r i a n i n a g e a p p e a r a n d t o d i p b e n e a t h t h e P r e c a m b r i a n 

P r o t e r o z o i c ( ? ) r o c k s t o t h e e a s t ( S e e g e o l o g i c m a p , P l a t e I ) 

B l a c k w e l d e r ( 1 9 1 0 a ) b e l i e v e d t h i s r e l a t i o n s h i p t o b e d u e t o a 

t r a n s v e r s e f a u l t w h i c h e x t e n d s f r o m O g d e n P e a k o n t h e e a s t , 

b e n e a t h O g d e n V a l l e y a n d t h e n c e t o t h e n o r t h o f t h e C a m b r i a n 

o u t c r o p . B l a c k w e l d e r ( 1 9 1 0 a ) i n d i s c u s s i n g t h i s f a u l t s t a t e s 

STRUCTURE 

General Statement 

The mos t important structural features of the South Fork 

area are an e as t di~ping homocline, a north trend ing syncline, 

and a north trending l ow angle thrust (?) f ault. Unconformities 

attest to several periods of mild di astrophism during the 

Paleozoic . The widespread eros ion surface which truncates 

all of the tilted Paleozoic ~ormations i s evidence of a major 

orogeny. 

The absence of Mesozoic and midd le Tertiary strata make 

it imposs ible to date many of the episodes of diastrophism 

and relationships observed in adjacent areas must be relied 

upon . 
" 

Willar d (?) Thrust 

At the mouth of the South Fork of the Ogden River i mmedi 

ately north of the Monas tery a small "nose" of Paleozoic 

limestone is expos ed. These strata are probably middle Cam

brian in age appear and to dip beneath the Precambrian 

Proterozoic (7) rocks to the east (See geo logic map, Plate I) . 

Black>lelder (l910a) believed this relationship to be due to a 

transverse fault which extends from Ogden Peak on the e?st, 

beneath ' Ogden Valley and t h ence to the north of the Cambrian 

outc rop. Blackwelder (1910a) in discussing this f a ult states: 
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" P r e s u m a b l y t h e d i r e c t i o n o f d i s p l a c e m e n t 
a l o n g t h i s p l a n e h a d a l a r g e v e r t i c a l 
c o m p o n e n t , b u t t h e p r e c i s e d i r e c t i o n h a s 
n o t b e e n a s c e r t a i n e d . T h e g r e a t e s t s h i f t 
i n g o f o u t c r o p s a m o u n t s t o a b o u t 3% m i l e s 
i n t h e h i l l s e a s t o f H u n t s v i l l e . A h o r i 
z o n t a l d i s p l a c e m e n t o f s u c h d i m e n s i o n s 
w o u l d i n v o I v e c h a n g e s o f v o l u m e o n o n e 
s i d e o r t h e o t h e r o n a s c a l e w h i c h s e e m s 
i m p o s s i b l e . W i t h t h e o b s e r v e d d i p s , a 
v e r t i c a l d i s p l a c e m e n t o f a b o u t 1 2 , 0 0 0 
f e e t w o u l d s e e m t o b e r e q u i r e d t o e x p l a i n 
t h e s h i f t i n g o f t h e o u t c r o p s . I f t h e 
m o v e m e n t w a s d i a g o n a l , t h e a m o u n t c f 
d i s p l a c e m e n t w o u l d b e s t i l l d i f f e r e n t , 
b u t i n a n y c a s e t h e f a c t s i n d i c a t e a 
f a u l t o f l a r g e d i m e n s i o n s . " 

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

t u r a l r e l a t i o n s o f t h i s s m a l l a r e a w i t h a t r a n s v e r s e f a u l t 

a s s u g g e s t e d b y B l a c k w e l d e r . No d i s p l a c e m e n t c o u l d b e d e 

t e c t e d t o t h e e a s t i n e i t h e r t h e P r o t e r o z o i c ( ? ) s t r a t a o r 

t h e K n i g h t f o r m a t i o n ( a s w a s a n t i c i p a t e d b y B l a c k w e l d e r ) . 

. A n o t h e r p o s s i b l e e x p l a n a t i o n f o r t h i s s t r u c t u r e i s a 

n o r t h - s o u t h t r e n d i n g n o r m a l f a u l t a l o n g t h e e a s t e r n m a r g i n 

o f O g d e n V a l l e y . I n o r d e r t o p l a c e t h e C a m b r i a n s t r a t a i n 

i t s p r e s e n t p o s i t i o n a f a u l t o f a p p r o x i m a t e l y 1 0 , 0 0 0 f e e t 

d i s p l a c e m e n t i s r e q u i r e d . A r e c e n t g r a v i t y s u r v e y o f O g d e n 

V a l l e y ( S t e w a r t , 1 9 5 7 ) h a s s h o w n t h a t a l t h o u g h a n o r m a l f a u l t 

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

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

S t e w a r t s t a t e s , 1 1 . . „ o n e f a u l t i s p o s t u l a t e d a l o n g t h e 

e a s t m a r g i n o f t h e v a l l e y . T h i s f a u l t i s b u r i e d b e n e a t h 
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IIPresumably the direction of displacement 
along this p l ane had a lar ge vertical 
component, but the precise direction has 
not been ascertained. The greatest shift 
ing of outcrops amounts to about 3~ miles 
in the hills east of Huntsville. A hori
zontal displacement of such dimensions 
~uuld involve changes of volume on one 
side or the other on a scale 'I..mieh seems 
impossible. With t he observed dips, a 
vertical displacement of about 12,000 
feet ~uuld seem to be required ~o explain 
the shifting of the outcrops. If the 
movement was diagonal, the amount of 
displacement would be still different , 
but in any cas e the facts indicate a 
fault of large dimensions.-" 

The writer has found it very difficult to r esolve the struc-

tural relations of this sm:all area Hith a transverse fault 

aS,suggested oy Blac~~elder. No displacement could be de-

tected to the east in either t he Proterozoic ( 1) s trata or 

the Knight formation (as "a s anticipated by Blaclmelder). 

Another possible explanation for this structure is a 

north-south trending normal fault along the eastern margin 

of Ogden Val l ey . In order to place the Cambrian strata in 

its present pOSition a fault of approximately 10,000 feet 

displacement is required. A r ecent gr avity survey of Ogden 

Valley (Ste"art, 1957) has sho~m that although a normal fault 

does exist along the eastern rnsrgin of the valley, th~ dis -

placement is too small to account for this structure. 

Stewart states, II. . . one fault is postulated along the 

east margin of the valley. This fault i s buried beneath 
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a p p r o x i m a t e l y 1 8 0 0 f e e t o f v a l l e y f i l l , a n d h a s a t o t a l v e r 

t i c a l d i s p l a c e m e n t v a r y i n g f r o m 2 0 0 0 t o 3 0 0 0 f e e t . " T h e 

p o s i t i o n o f t h e f a u l t i n d i c a t e d b y S t e w a r t i s a p p r o x i m a t e l y 

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

E a r d l e y ( 1 9 4 4 ) h a s a t t r i b u t e d t h e r e l a t i o n s h i p s a t t h e 

m o u t h o f t h e S o u t h F o r k R i v e r t o t h r u s t f a u l t i n g a n d b e l i e v e s 

t h i s e x p o s u r e t o b e t h e e a s t w a r d t r a c e o f t h e W i l l a r d t h r u s t . 

H e b e l i e v e s t h e s t r u c t u r e a c r o s s O g d e n V a l l e y t o b e a b r o a d 

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

v i l l e s a g f o r t h i s s t r u c t u r e . 

S o u t h o f t h e t h e s i s a r e a a n d t o t h e e a s t o f D u r s t M o u n t a i n 

t h e w e s t e r n e d g e o f t h e W a s a t c h c o n g l o m e r a t e s i s i n a d i s 

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

W i l l a r d t h r u s t t o l i e j u s t e a s t o f t h i s e d g e , b u r i e d b e n e a t h • 

t h e c o n g l o m e r a t e s . 

T h e w r i t e r b e l i e v e s t h a t E a r d l e y c s i n t e r p r e t a t i o n i s t h e 

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

m o u t h o f t h e S o u t h F o r k R i v e r . I t i s d i f f i c u l t t o e n v i s i o n a 

n o r m a l f a u l t o f t h e m a g n i t u d e r e q u r r e d b e i n g p r e s e n t b u t 

u n d e t e c t e d i n t h e a d j a c e n t r o c k s . T h e s t r u c t u r e o f O g d e n 

V a l l e y i s p r o b a b l y d u e t o a c o m b i n a t i o n o f d o w n - w a r p i n g o f 

t h e t h r u s t s h e e t ( t h e H u n t s v i l l e S a g ) a n d n o r m a l f a u l t i n g 

a l o n g i t s m a r g i n s . 
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approximately 1800 feet of valley fill, and has a ,total ver

t ical displacement varying from 2000 to 3000 feet.1I The 

position of the fault indicated by Stewart is approximately 

three fourths of a mile west of the eas tern margin of the valley . 

Eardley (1944) has att ributed the r elationships at the 

mouth of the South Fork River to thrust faulting and believes 

this exposure to be the eastward trace of the Wil l ar d thrust. 

He believes t he structure across Ogden Valley to be a broad 

syncline in the thrust sheet a~d has proposed the name Hunts 

ville sag 'for this s tructure. 

South of the thesis area and to the east of Dur s t ~~untain, 

the western edge of the Wasatch conglome~ates is in a dis-

tinct alignment. Eardley believes the eastern trace of the 

Willar d thrus t to lie just east of this edge, buried beneath 

the conglomer ates . 

The writer believes that Eardley's interpretation i s the 

mos t feasible and that it accounts fo r the structure at the 

mouth of the South Fork River . It is difficult to envis ion a 

normal fault of the magnitude r equired being present but 

undet ected in the adjacent r ocks.. The s tructure of Ogden 

Valley is probab ly due to a comb ination of down-warping of 

the thrust sheet (the Huntsville Sag) and normal f aulting 

along i ts margins. 
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F o l d s 

B e a v e r C r e e k S y n c l i n e 

A s h a l l o w s y n c l i n e « s t r i k i n g s l i g h t l y e a s t o f n o r t h , 

o c c u p i e s t h e d i v i d e b e t w e e n B e a v e r C r e e k a n d D r y B r e a d H o l l o w . 

F i r s t n o t e d b y B l a c k w e l d e r ( 1 9 1 0 b ) t h e s t r u c t u r e h a s b e e n 

t e r m e d t h e B e a v e r C r e e k s y n c l i n e . T h e w e s t w a r d l y d i p p i n g 

M i s s i s s i p p i a n a n d P e n n s y l v a n i a n s t r a t a i n D r y B r e a d H o l l o w 

c o m p r i s e t h e e a s t l i m b o f t h e s t r u c t u r e . A n a r r o w b a n d o f 

B r a z e r l i m e s t o n e d i p p i n g - e a s t b e l o w t h e K n i g h t f o r m a t i o n , ' 

d e f i n e s t h e w e s t e r n l i m b . A l t h o u g h t h e s t r u c t u r e i s p o o r l y 

e x p o s e d , e s p e c i a l l y o n t h e w e s t , i t a p p e a r s t o b e n e a r l y ; ' s y m m e t 

r i c a l , w i t h l i t t l e o r n o p l u n g e w i t h i n . t h e e x p o s e d a r e a . 

U n c o n f o r m i t i e s 

D u r i n g m o s t o f P a l e o z o i c t i m e t h e S o u t h F o r k a r e a w a s 

v e r y c l o s e t o t h e . b o u n d a r y b e t w e e n t h e t h i c k g e o s y n c l i n a l 

d e p o s i t i o n o n t h e w e s t a n d t h e t h i n s h e l f d e p o s i t s o n t h e 

e a s t . N u m e r o u s a d v a n c e s a n d r e t r e a t s o f t h e P a l e o z o i c s e a s 

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

t h e s e c t i o n . T h e m a j o r i t y o f t h e s e w e r e u n d o u b t a b l y d u e t o 

n o n - d e p o s i t i o n r a t h e r t h a n u p l i f t a n d e r o s i o n . 

T h e o l d e s t r e c o g n i z a b l e u n c o n f o r m i t y i n t h e a r e a u n d e r 

s t u d y o c c u r s a t t h e t o p o f t h e O r d o v i c i a n G a r d e n C i t y f o r m a -

t i o n . T h e e q u i v a l e n t s o f a p p r o x i m a t e l y 3 0 0 f e e t o f t h e u p p e r 

G a r d e n C i t y i s a b s e n t , a n d t h e S w a n P e a k f o r m a t i o n w h i c h 
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Folds 

Beaver Creek Syncline 

A shallow syncline, str iking slightly east of north, 

oc~upies the divide between Beav e r Creek and Dry Bread Be llOtV'. 

First noted by Bl ackwelder (1910b) the s tructure has been 

t ermed the Beaver Creek syncline. The westward l y d i pping 

Hississippian and Pennsylvanian strata in Dry Bread HolloJ;-,1 

comprise the east limb of t he s tructure. A narrow band of 

Br azer limes tone dipping east below the Knight fonnation ',' 

defines t he western limb. Although the s tructure is poorly 

-
exposed, especially on t he west , i t appear s to be near ly symmet -

rieal, with little or no plunge 'Hithin , t he exposed a rea. 

Unconfonnit i es 

During most of Paleozoic time the South Fork area was 

very c lose to the .boundary between the thick geosynclinal 

depositioQ on the wes t and the thin shelf deposit s on the 

east . Numerous advances and retreats of the Paleozoic seas 

over the area r esult ed in many minor disconformities within 

the section. The majority of t hese were undoubtably due to 

non - deposition rather than uplift and eros ion. 

The oldest recognizable unconformity in the area under 

s tudy occurs a t the top of the Ordovician Garden City forma-

tion . The e quivalents of appr oximately 300 feet of the upper 

Garden City i s absent, and the Swan Peak formation \vhich 
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n o r m a l l y o v e r l i e s i t i s n o t p r e s e n t . A l t h o u g h t h i s t i m e 

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

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

b e d e t e c t e d a t t h e u p p e r c o n t a c t o f t h e G a r d e n C i t y f o r m a t i o n 

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

s e c t i o n w i t h a d j a c e n t a r e a s . 

S t o k e s ( 1 9 5 3 ) b e l i e v e s t h e L a k e t o w n d o l o m i t e t o . b e 

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

u p p e r a n d l o w e r S i l u r i a n r o c k s i n d i c a t e s t h a t a c o n s i d e r a b l e 

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

L a k e t o w n . U n f o r t u n a t e l y n e i t h e r c o n t a c t i s w e l l e x p o s e d a n d 

t h e i r n a t u r e w a s n o t o b s e r v e d . I n t h e L o g a n q u a d r a n g l e 

W i l l i a m s ( 1 9 4 8 ) d e s c r i b e s d i s c o n f o r m i t i e s , b a s e d o n f a u n a l 

e v i d e n c e , a t b o t h t h e t o p , a n d b o t t o m c f t h e J e f f e r s o n f o r m a 

t i o n . T h e a u t h o r i s u n a b l e t o d e m o n s t r a t e t h e i r e x i s t e n c e 

i n t h e S o u t h F o r k a r e a , a l t h o u g h t h e y m a y w e l l b e p r e s e n t . 

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

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

t u r n e d a n d t r u n c a t e d e d g e s o f a l l o l d e r r o c k s . T h e e r o s i o n 

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

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

f o u n d w i t h i n t h e P a l e o z o i c s e d i m e n t s . 
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normally overlies it i s not pr esent . Although this time 

lapse r epr esents part of t he lower end all of mi dd le Ordovi

cian time , no physical evidence for a long time lapse could 

be detected at t he upper contact of the Garden City formation; 

its presence i s based on faunal zones and comparison of the 

section with adj acent areas . 

Stokes (1953) believes t he Laketown dolomite to ,be 

entirely middle Silurian in age. The apparent absence of 

upper and lower Silurian rocks indicates that a considerab le 

hiatus ~xis ts a t both the upper and lower contacts of the 

Laketmvo. Unfortunately neither cont act is well exposed and 

t heir nature was not observed. In t he Logan quadr angl e 

Williams (1 948) describes d i sconformities, based on faunal 

evidence, a t both the top . and bottom of the Jefferson forma

tion. The authbr i s unable to de~Dnstrate their existance 

in the South Fork area, although they may ,"vell be present. 

The ~Ds t pronounced unconformity in the area i s at the 

base of the Knight formation ,".,hi ch has l apped over the up 

turned and truncat ed edges of a ll older rocks. The erosion 

surface upon which the Kn i ght was depos ited had only slight 

relief; however occasiona l conglomer ate filled channels were 

found within the Paleozoic sed~ents. 
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• G e n e r a l . S t a t e m e n t 

T h e S o u t h F o r k o f t h e O g d e n R i v e r a r e a i s i n t h e m i d d l e 

t o ' l a t e y o u t h s t a g e o f g e o m o r p h i c d e v e l o p m e n t . I n t e r - v a l l e y 

a r e a s a r e s m a l l a n d t h e u p l a n d s a r e w e l l d r a i n e d . T h e e n t i r e 

r e g i o n i s . t r i b u t a r y t o t h e S o u t h F o r k R i v e r ; t h e p a t t e r n o f 

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

t a r y s t r e a m s a d j u s t e d t o s t r u c t u r e . T h e S o u t h F o r k i s a 

s u p e r i m p o s e d s t r e a m w h i c h c u t s a t r i g h t a n g l e s t o t h e P r e c a m 

b r i a n a n d P a l e o z o i c s t r u c t u r e . I t s c o u r s e w a s d e v e l o p e d o n t h e 

K n i g h t f o r m a t i o n w h i c h o n c e b l a n k e t e d t h e a r e a . As t h e K n i g h t 

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

t a n t f o r m a t i o n s . 

T h e t w o m o s t p r o m i n e n t g e o m o r p h i c f e a t u r e s - o f t h e a r e a 

a r e t h e H e r d M o u n t a i n a n d W e b e r V a l l e y e r o s i o n s u r f a c e s . 

B o t h a r e w e l l p r e s e r v e d i n t h e S o u t h F o r k a r e a . 

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

S o u t h F o r k a r e a i s t h e H e r d M o u n t a i n s u r f a c e . T h i s s u r f a c e 

w a s n a m e d f o r H e r d M o u n t a i n , a l o w , r o l l i n g , p l a t e a u - l i k e 

a r e a w h i c h e x t e n d s f r o m t h e h e a d o f M a g p i e C a n y o n t o C o t t o n -

H e r d M o u n t a i n S u r f a c e 

w o o d C r e e k o n t h e s o u t h . T h e e n t i r e s o u t h e a s t e r n p o r t i o n o f 

GEOi-;QRPHOLOGY 

General Stiltemeilt 

The South Fork of the Ogden River area is in the middle 

to ·lat e youth stage of geo~orphic development. Inter-val ley 

areas are small and the uplands are well drained . The entire 

r egion is t r ibutary to the South Fork River; the patter n of 

dr a i nage i s dendi tric and i n only a fevl cases are the tribu

tary s t reams adjusted to structure. The South Fork i s a 

s uper imposed s tream which cuts at right angles t o the Pr ecam

brian and Pa l eozoic structure. Its course was deve l oped on the 

Kni ght formation ~vhich once blanketed the area . As the Knight 

\vas eroded, the r iver \'1a5 superirr.posed on the underly ing res i s 

tant formations . 

The t wo mo s t pr ominent geomorphic feat ur es of t he area 

are the Her d Mounta in and Weber Valley erosion surf aces. 

Both are well preserved in t he South For k area . 

Herd Mounta.in Surface 

The highes t and oldest pr eserved eros ion surface in the 

South For k area i s the Her d Mount ain surface . This surf ace 

'I:.v-as named for Herd Mount a in, a lovl, rolling, platea u- like 

area \oJhich extends from the he ad of Magpie Canyon to Cotton

wood Creek on the south. The entire southeastern portion of 
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t h e m a p p e d a r e a ( P l a t e I ) I s a r e m n a n t o f t h i s a n c i e n t s u r f a c e 

I n t h e t h e s i s a r e a i t i s s e e n t o b e s t a d v a n t a g e b y l o o k i n g 

n o r t h e a s t a c r o s s O g d e n V a l l e y w h e r e t h e s u r f a c e t r u n c a t e s t h e 

P r o t e r o z o i c s t r a t a a n d f o r m s t h e n e a r l y h o r i z o n t a l s k y l i n e . 

S e v e r a l p o i n t s o n H i g h w a y 3 9 n o r t h o f t h e S o u t h F o r k a r e a 

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

s o u t h . 

T h e H e r d M o u n t a i n s u r f a c e i s u n d e r l a i n b y t h e E o c e n e 

K n i g h t ( ? ) f o r m a t i o n . H o w e v e r , y o u n g e r T e r t i a r y s t r a t a , w h i c h 

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

a r e a . E a r d l e y ( 1 9 4 4 ) p r e s e n t s e v i d e n c e w h i c h d a t e s t h i s s u r 

f a c e a s l a t e O l i g o c e n e o r e a r l y M i o c e n e , a n d t e n t a t i v e l y 

c o r r e l a t e s i t w i t h t h e G i l b e r t s u r f a c e o f t h e U i n t a M o u n t a i n s . 

W e b e r V a l l e y S u r f a c e 

F o l l o w i n g t h e ' f o r m a t i o n o f t h e H e r d M o u n t a i n s u r f a c e 

t h e a r e a w a s u p l i f t e d , r e j u v e n a t i o n o f t h e s t r e a m s c o m m e n c e d 

a n d a n e w p e d i m e n t s u r f a c e w a s f o r m e d . T h e p r o d u c t o f t h i s 

c y c l e o f e r o s i o n h a s b e e n n a m e d t h e W e b e r V a l l e y s u r f a c e b y 

E a r d l e y ( 1 9 4 4 ) f o r i t s e x c e l l e n t p r e s e r v a t i o n i n W e b e r V a l l e y . 

I n ' t h e S o u t h F o r k a r e a t h i s p e d i m e n t s u r f a c e i s c l e a r l y 

v i s i b l e o n t h e e a s t s i d e o f O g d e n V a l l e y w h e r e i t c a n b e s e e n 

c u t t i n g t h e H e r d M o u n t a i n s u r f a c e , a n d s l o p i n g a w a y t o t h e 

v a l l e y f l o o r . T h e r e l a t i o n s h i p o f t h e W e b e r V a l l e y s u r f a c e 

t o o t h e r s u r f a c e s a n d f o r m a t i o n s i n a d j a c e n t a r e a s f i x e s t h e 

55 

the mapped area (Pl ate I) is a remnant of this ancient surface. 

In the thesis area it is seen to best advant age by looking 

northeast across Ogden Va lley Hhere the surfac e truncates t he 

Proterozoic str ata and forms the nearly horizontal sky line . 

Several pOint s on High;"ay 39 north of the South Fork ar ea 

afford an excellent vieH of the surface sloping away to the 

south. 

The Herd Mountain s urface is underlain by the Eocene 

Knight (?) fonnat ion. However, younger Tert i ary strat a, '(oJ'hich 

ar e critica l in dating the surface, are absent in the t hesis 

ar ea . Eardley (1944) present s evidence which dates this s ur 

face as late Oligocene or early Miocene, and tentatively 

corre l a t es i t with t he Gilbert surface of the Uinta ~~untains . 

Weber Val ley Surface 

Fol l owing the' formation of the Herd Mountain s urf ace 

che area WGS uplifted, r ej uvenation of t he streams commenced 

and a new pediment surface was formed. The product of this 

cycle of erosion has been named the Weber Va lley surface by 

Ear dley (1944) for its excellent · preservat ion in Weber Va lley . 

In "the South Fork area t his pedi ment s urface is clearly 

vis i ble on the east side of Ogden Valley where it c an be seen 

cutting the Herd Mount a in surface, and sloping a\vay to the 

valley floor . The relationship of the lveber Valley surf ace 

to ot her surfac es and formations in adjacent areas fixes the 
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a g e a s P l i o c e n e o r P l e i s t o c e n e ( E a r d l e y , ' ( 1 9 4 4 ) . 
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age as Pliocene or Pleistocene (Ear dley, (1944). 



ECONOMIC GEOLOGY 

T h e o n l y m i n i n g o p e r a t i o n o f c o m m e r c i a l i m p o r t a n c e i n 

t h e S o u t h F o r k a r e a i s a s m a l l m i n e n e a r t h e m o u t h o f C a m p 

K i e s e l C a n y o n . T h e m i n e i s n o t i n a n o r g a n i z e d m i n i n g d i s 

t r i c t Cj a n d t o t h e w r i t e r s s k n o w l e d g e h a s n o o f f i c i a l n a m e . 

I n t h e s u m m e r o f 1 9 5 7 m a n g a n e s e o r e w a s m i n e d a n d h a u l e d t o 

O g d e n , U t a h a n d s h i p p e d b y r a i l t o g o v e r n m e n t s t o c k p i l e s a t 

B u t t e , M o n t a n a . 

T h e p r i n c i p a l m a n g a n e s e o r e m i n e r a l r e c o v e r e d i s 

p y r o l u s i t e ( M n 0 2 ) . T h e d e p o s i t i s f o u n d i n t h e b a s a l p a r t 

o f t h e K n i g h t ( ? ) f o r m a t i o n i m m e d i a t e l y a b o v e t h e u n c o n f o r m 

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

o r e o c c u r s a s p o d - s h a p e d b o d i e s a n d a s a c o a t i n g a r o u n d t h e 

b o u l d e r s o f t h e K n i g h t . 

T h e w r i t e r b e l i e v e s t h e d e p o s i t t o b e o f a s e d i m e n t a r y ' 

n a t u r e . U n u s u a l l y l a r g e q u a r t z i t e b o u l d e r s o f t h e K n i g h t 

c o n g l o m e r a t e s u g g e s t t h a t c h a n n e l s e x i s t e d w i t h i n t h e f o r m a t i o n ; 

p y r o l u s i t e w a s p r o b a b l y p r e c i p i t a t e d f r o m m a n g a n e s e - b e a r i n g 

g r o u n d w a t e r s p e r c o l a t i n g t h r o u g h t h e s e c h a n n e l s . I n t h e 

w r i t e r 1 s o p i n i o n , t h e a b s e n c e o f h y d r o t h e r m a l a l t e r a t i o n i n 

t h e S o u t h F o r k a r e a a n d v i c i n i t y e x c l u d e s t h e p o s s i b i l i t y 

o f a h y d r o t h e r m a l o r i g i n . 

ECONOMIC GEOLOGY 

The only min ing oper ation of commercial importance in 

the . South Fork area is a small mine near the mouth of Camp 

Kiesel Canyon. The mine is not in an organized mining dis 

trict, and to the writer 's knowledge has no official name. 

In the sumroer of 1957 manganese ore was mined and hauled to 

Ogden, Utah and shipped by rail to government stockpiles a t 

Butte, ~~ntana. 

The principal manganese ore miner a l recover ed is 

pyro l usite (Mn02). The deposit is found in the basal part 

of the Knight (?) formation i mmed i ate ly above the unconform

able contact with the underlying Jeffer son formation. The 

ore occurs as pod-shaped bodies and as a coating around the 

boulders of t he Kn i ght . 

The writer believes the deposit to be of a sedimentary 

nat"ure . Unusually l ar ge quar tzite boulders of the Knight 

conglomerate suggest that channels existed within the forma t ion ; 

pyrolus ite was probably prec i pitated from manganese - bearing 

ground waters percolating t hrough t hese channels. In t he 

writer 1s opinion, the absence of hydrothermal alteration in 

the South Fork a rea and vicinity excludes the possibility 

of a hydrotherma l origin o 



GEOLOGIC HISTORY 

P r e c a m b r i a n T i m e 

T h e e a r l i e s t g e o l o g i c h i s t o r y o f t h e S o u t h F o r k a r e a 

i s r e c o r d e d i n t h e t h i c k s e q u e n c e o f ' P r o t e r o z o i c ( ? ) a n d 

e a r l y C a m b r i a n q u a r t z i t e s c E a r l y s e a s a d v a n c i n g i n a n o r t h 

e a s t e r l y d i r e c t i o n p r o d u c e d t h e b a s a l q u a r t z i t e w h i c h b e c o m e s 

p r o g r e s s i v e l y y o u n g e r t o t h e e a s t . I n n o r t h e r n U t a h t h e 

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

n o r t h e r n U t a h h i g h l a n d t o t h e w e s t ( E a r d l e y , , 1 9 4 4 ) . 

S e d i m e n t a t i o n w a s p r o b a b l y c o n t i n u o u s f r o m l a t e P r o t e r o z o i c 

t o e a r l y C a m b r i a n t i m e . T h e s e d i m e n t s w e r e d e r i v e d , a t 

l e a s t i n p a r t , f r o m t h e n o r t h e r n U t a h h i g h l a n d t o t h e w e s t 

a n d f r o m p o s i t i v e a r e a s t o t h e e a s t . 

C a m b r i a n T i m e 

D u r i n g C a m b r i a n t i m e t h e S o u t h F o r k a r e a w a s a p a r t o f 

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

o f c l a s t i c a n d c a r b o n a t e r o c k s w e r e d e p o s i t e d . I n l o w e r 

C a m b r i a n a n d p e r h a p s e a r l y m i d d l e C a m b r i a n t h e s e a s e n 

c r o a c h e d f r o m t h e s o u t h w e s t a n d B r i g h a m q u a r t z i t e w a s d e p o s i t e d . 

A s m i d d l e C a m b r i a n t i m e p r o g r e s s e d t h e f i n e r c l a s t i c m a t e r i a l 

o f t h e L a n g s t o n a n d U t e f o r m a t i o n s a n d e v e n t u a l l y t h e p r e 

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

GEOLOGIC HISTORY 

Precambri an Time 

The earliest geologic history of the South Fork area 

is r ecorded in the t hic k sequence of 'Proterozoic (1) and 

early Cambrian quartzites. Early seas advancing in a north

easterly dir ection produced the basa l quartzite Hhich becomes 

progressively younger to the east. In northern Utah t he 

sediments were deposited i n deep troughs and overlap the 

northern Utah highland t o the wes t (Eardley, . 1944) . 

Sedimentation ~vas probab 1y continuous from l ate Proterozo ic 

to early Cambrian time . The s'ediments Nere derived, at 

least in par t, from the northern Utah h i ghland to the west 

and from pos itive areas to t he east. 

Cambrian Time 

During Cambrian ttme the South Fork area was a part of 

the r apidly subsiding Cordilleran geosyncline and a variety 

of clastic and c ar bonate rocks ,,-]ere depos ited . In l OT..ver 

Cambrian and perhaps early middle Cambrian the seas en 

croached from the southwest and Brigham quartzite was depos ited . 

As middle Cambrian time progressed t he finer c lastic material 

of the Langs t on and ~te formations and eventually the pre

dominately c ar bonate rocks of the Blacksmith were l aid dOT,m. 
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S h a l l o w s e a s d u r i n g m u c h o f t h i s t i m e a r e e v i d e n c e d b y a b u n d a n t 

o o l i t e s . 

A l t h o u g h n o u p p e r C a m b r i a n i s e x p o s e d i n t h e S o u t h F o r k 

a r e a , t h e s t r u c t u r a l r e l a t i o n s h i p s i n d i c a t e t h a t u p p e r C a m 

b r i a n r o c k s a r e b u r i e d b e n e a t h t h e K n i g h t f o r m a t i o n e a s t o f 

C o b b l e C r e e k a n d s h a l l o w s e a s p r o b a b l y o c c u p i e d t h e a r e a 

u n t i l M i d d l e O r d o v i c i a n t i m e , 

O r d o v i c i a n a n d S i l u r i a n T i m e 

D u r i n g E a r l y O r d o v i c i a n t i m e s h a l l o w s e a s e x t e n d e d i n t o 

t h e S o u t h F o r k a r e a a n d t h e G a r d e n C i t y f o r m a t i o n w a s d e p o s i t e d . 

N u m e r o u s i n t r a f o r m a t i o n a l c o n g l o m e r a t e s i n t h e G a r d e n C i t y 

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

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

a p p r o x i m a t e s o u t h e r n e x t e n t o f t h e O r d o v i c i a n s e a s i n t h e 

W a s a t c h M o u n t a i n s f o r O r d o v i c i a n r o c k s a r e a b s e n t a f e w m i l e s 

s o u t h i n t h e D u r s t M o u n t a i n a r e a . 

I n M i d d l e O r d o v i c i a n t i m e t h e s e a s r e t r e a t e d n o r t h w a r d 3 

a n d t h e a r e a w a s s l i g h t l y e m e r g e n t . W i l l i a m s ( 1 9 4 8 ) s u g g e s t s 

t h a t t h e q u a r t z i t e s o f t h e M i d d l e O r d o v i c i a n S w a n P e a k f o r m a 

t i o n i n t h e L o g a n Q u a d r a n g l e m a r k t h e r i s e o f t h e h i g h l a n d s 

a n d d r a i n i n g o f t h e s e a s 0 C a r b o n a t e s e d i m e n t a t i o n r e s u m e d 

i n L a t e O r d o v i c i a n a n d t h e F i s h H a v e n d o l o m i t e w a s d e p o s i t e d . 

D u r i n g b o t h E a r l y a n d L a t e S i l u r i a n t i m e t h e a r e a w a s 

59 

Shallow seas during much of this time are evidenced by abundant 

oolites . 

Although no upper Cambrian is exposed in the South Fork 

area , the structural r e l a t i onships indicate t hat upper Cam

brian rdcks are burie d b eneat h the Knight formation e a st of 

Cobble Creek and sha llow seas probably occupied the area 

until Middle Ordovician time . 

Ordovician, an d S ilurian Time 

During Early Ordovician time shallow sea,s extended into 

the South Fork area and the Gar den City formation was deposited. 

Numerous intraformationa l conglomer a tes in the Garden City 

strata are indicative of a shal l oH water environment and 

perhaps even partial des ica tion . The e:Kposui"es here mark the 

approximate southern exte_nt of the Ordovician seas in the 

Wasatch Mountains for Ordovician rocks are absent a few miles 

south in the Durst Mount a in area . 

In Middle Ordovician time the seas retreated northward, 

and the area 'l:V'as slightly emer gent.. Wil-liams (1948) suggests 

that the quartzites of the Midd le Ordovj_c ian Swan Peak forma 

tion in the Logan Quadrangle mark the rtse of the highlands 

and draining of the seas. Car bonate sedimentation resumed 

in Late "Or dovic ian and the Fish Haven dolomite was deposited . 

During both Early and Late Silurian time the area was 
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s l i g h t l y e m e r g e n t . H o w e v e r , d a r i n g M i d d l e S i l u r i a n t h e t h i c k 

L a k e t o w n d o l o m i t e w a s d e p o s i t e d 0 As w a s t h e c a s e w i t h t h e 

O r d o v i c i a n , t h e e x p o s u r e s i n t h e S o u t h F o r k a r e a m a r k a p p r o x i 

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

D e v o n i a n T i m e 

D u r i n g D e v o n i a n t i m e t h e S o u t h F o r k a r e a w a s s i t u a t e d 

i n a g e o s y n c l i n a l e m b a y m e n t w h i c h d e v e l o p e d b e t w e e n t h e 

W y o m i n g s h e l f o n t h e n o r t h a n d a s m a l l e r s h e l f a r e a i n n o r t h -

c e n t r a l U t a h ( B r o o k s a n d A n d r i c h u k , 1 9 5 3 ) . T h e L o w e r D e v o n i a n 

W a t e r C a n y o n f o r m a t i o n w a s d e p o s i t e d i n t h i s r e s t r i c t e d e m b a y 

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

s o n f o r m a t i o n i n M i d d l e D e v o n i a n t i m e . T h e T h r e e F o r k s f o r m a 

t i o n r e p r e s e n t s a r e n e w e d f l o o d o f c l a s t i c m a t e r i a l w h i c h w a s 

p e r h a p s d e r i v e d i n p a r t f r o m a p o s i t i v e a r e a e x t e n d i n g f r o m 

S a l t L a k e C i t y t o O g d e n a s s u g g e s t e d b y E d v a l s o n ( 1 9 4 7 ) . 

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

s h a l l o w , t i d a l f l a t e n v i r o n m e n t f o r t h e T h r e e F o r k s . 

M i s s i s s i p p i a n a n d P e n n s y I v a n i a n 

M i s s i s s i p p i a n a n d P e n n s y l v a n i a n t i m e w a s c h a r a c t e r i z e d 

b y e x t e n s i v e s e a w a y s a n d t h e d e p o s i t i o n o f a t h i c k s e q u e n c e 

o f c l a s t i c a n d c a r b o n a t e s e d i m e n t s „ F o l l o w i n g t h e d e p o s i t i o n 

o f t h e M a d i s o n l i m e s t o n e , a r e j u v e n a t i o n o f t h e h i g h l a n d s 

p r o v i d e d t h e c l a s t i c m a t e r i a l o f t h e B r a z e r f o r m a t i o n . T h e 
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slightly emergent. However 9 during Eiddle Silurian the thick 

Laketown dolomite was deposited. As was the case with the 

Ordovician, the exposures in the South Fork area mark approxi

mately the southern extent of Silurian deposition. 

DeVO~l ian Tirne 

During Devonian time the South Fork area \Vas situated 

in a geosynclinal embEryment v';:-"lich developed between the 

Wyoming shelf on the north and a smaller shelf area in north

central Utah (Brooks and t\ndrichuk~ 1953) 0 ,The LOvIer Devonian 

Water Canyon fonnatiml \Vas deposited in this restricted embay-

ment, and vlaS . followed by the iccreasingly arenaceous Jeffer-

son formation in Middle Devonian time. The Three Forks forma

tipn represents a rene'\ved flood of clastic material which was 

perhaps derived in part from a positive area extending from 

Salt Lake City to Ogden as suggested by Edvalson (1947) .. 

'Intraformational conglomerates and halite casts indicate a 

.~. shallow~ tidal flat er:vironment for the Three Forks 0 

MiSSissippian and Pennsylvanian 

MiSSiSSippian and Pe'i.Tclsylvania'i:1 time was chaltacterized 

by extensive seaways and the deposition of a thick sequence 

of 6lastic and carbonate sediDents. Following the deposition 

of the Madison limestone~ a rejuvenation of the highlands 

provided the clastic mc::terial of the Brazer formation. The 
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p h o s p h a t e b e d s i n t h e u p p e r p o r t i o n o f t h e B r a z e r i n d i c a t e 

a p a r t i a l r e s t r i c t i o n o f t h e s e a s a n d p e r h a p s a t o x i c e n v i r o n 

m e n t . S a n d s t o n e a n d s l i g h t l y c l a s t i c l i m e s t o n e c h a r a c t e r i z e 

L a t e M i s s i s s i p p i a n t i m e a n d s e d i m e n t a t i o n w a s p r o b a b l y c o n 

t i n u o u s i n t o t h e e a r l y P e n n s y I v a n i a n ( S a d l i c k , 1 9 5 6 ) , I n 

m i d d l e P e n n s y l v a n i a n t i m e d e p o s i t i o n o f r o c k s o f t h e D u r s t 

g r o u p c o m m e n c e d a n d p e r h a p s s e d i m e n t a t i o n c o n t i n u e d i n t o 

e a r l y P e r m i a n ( S t o k e s , p e r s o n a l c o m m u n i c a t i o n ) . 

P e r m i a n a n d M e s o z o i c T i m e 

No r o c k s c f P e r m i a n o r M e s o z o i c a g e a r e e x p o s e d i n t h e 

S o u t h F o r k a r e a . H o w e v e r , t h i c k s e c t i o n s o f r o c k o f b o t h 

a g e s a r e p r e s e n t n o r t h w a r d i n s o u t h e a s t e r n I d a h o ( M a n s f i e l d , 

1 9 2 7 ) a n d s o u t h w a r d i n t h e M o r g a n - H e n e f e r a r e a ( S c h i c k , 1 9 5 5 ) . 

T h e r e i s n o i n d i c a t i o n t h a t t h e s e s t r a t a t h i n t o w a r d t h e 

S o u t h F o r k a r e a a s m i g h t b e e x p e c t e d o f s e d i m e n t s l a p p i n g 

a g a i n s t a p o s i t i v e e l e m e n t . T h e a u t h o r b e l i e v e s t h a t P e r m i a n , 

T r i a s s i c , J u r a s s i c , a n d p e r h a p s L o w e r C r e t a c e o u s r o c k s w e r e 

d e p o s i t e d o v e r t h e a r e a , a n d h a v e b e e n r e m o v e d b y s u b s e q u e n t 

e r o s i o n . 

T h e a b s e n c e o f M e s o z o i c s t r a t a i n t h e t h e s i s a r e a p r e c l u d e s 

t h e f i n d i n g o f e v i d e n c e b e a r i n g o n o r o g e n i c e v e n t s o f t h a t E r a , 

U p l i f t p r o b a b l y o c c u r r e d d u r i n g t h e C e d a r H i l l s o r o g e n y o f 

E a r l y C r e t a c e o u s t i m e , o r i n t h e i n i t i a l p h a s e o f t h e L a r a -

m i d e o r o g e n y ( M o n t a n a t i m e ) . T h e P a l e o z o i c r o c k s w e r e t i l t e d 

61 

phosphate beds in "the upper portion of the Brazer indicate 

a partial restriction of the S2as and perhaps a toxic environ-

ment~ Sandstone and slightly clastic limestone characterize 

Late Nississip~)ian time and sedimentation was probably con-

tinuous into the early Pennsylvanian (Sadlicks 1956) Q In 

middle Pennsylvanian time depOSition of rocks of the Durst 

group commenced and perhaps sedimentation continued into 

early Permian (Stokes, personal communication). 

Permian and Mesozoic Time 

. No rocks of Permian or Mesozoic c'.ge are exposed in the 

South Fork area" However, thick sections of rock of both 

ages are present nor'ch"\vard hi southeastern Idaho (i"iansiield, 

1927) and southward in Lhe :r1organ-Henefer area (Schick, 1955). 

There is no indication that these strata thin toward the 

South Fork area as might be expected of sediments lapping 

against a positive element o The author believes that Permian, 

TriaSSic, JuraSSic, and perhaps Lower Cretaceous rocks were 

deposited over the area, and have been removed by subsequent 

erosion. 

The absence of Mesozoic strata in the thesis area precludes 

the finding of evidence bearing on orogenic events of that Era, 

t Uplift probably occurred during the Cedar Hills orogeny of 

Early Cretaceous time~ or in t:he initial phase of the Lara-

mide orogeny (Montana time) 0 The Paleozoic rocks vlere tilted 
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e a s t w a r d , a n d t h e B e a v e r G r e e k s y n c l i n e w a s f o r m e d . R a p i d 

e r o s i o n o f t h e P e r m i a n a n d M e s o z o i c s t r a t a , i f p r e s e n t , e n s u e d . 

' , T e r t i a r y 

D u r i n g T e r t i a r y t i m e t h e n o r t h - c e n t r a l W a s a t c h M o u n t a i n s 

w e r e s u b j e c t e d t o a c o m p l e x ' s e q u e n c e o f g e o l o g i c e v e n t s . H o w 

e v e r t h e T e r t i a r y d e p o s i t s r e l a t e d t o t h e s e e v e n t s a r e n o t 

p r e s e r v e d i n t h e S o u t h F o r k a r e a . T h e f o l l o w i n g s u m m a r y o f 

T e r t i a r y g e o l o g i c h i s t o r y w a s c o m p i l e d f r o m E a r d l e y ( 1 9 4 4 , 

1 9 5 1 ) , S c h i c k ( 1 9 5 5 ) , a n d G o o d y ( 1 9 5 7 ) , 

F o l l o w i n g t h e I n t e n s e t h r u s t f a u l t i n g o f t h e O g d e n 

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

s h e e t w a s f o r m e d i n L a t e C r e t a c e o u s o r e a r l y P a l e o c e n e . 

I n t h e S o u t h F o r k a r e a t h e W i l l a r d ( ? ) t h r u s t m o v e d P r o t e r o 

z o i c ( ? ) s t r a t a w e s t w a r d o v e r M i d d l e C a m b r i a n r o c k s . I n 

e a r l y E o c e n e t i m e t h e c o a r s e c o n g l o m e r a t e s w h i c h f o r m t h e 

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

o f t h e K n i g h t ( ? ) , L a r a m i d e a c t i v i t y s u b s i d e d . B r o a d g e n t l e 

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

I n l a t e O l i g o c e n e a n d M i o c e n e t i m e a l o n g p e r i o d o f e r o s i o n 

f o r m e d t h e H e r d M o u n t a i n s u r f a c e . T h i s h i g h s u r f a c e i s w e l l 

p r e s e r v e d i n t h e S o u t h F o r k a r e a . I n l a t e M i o c e n e a n d - e a r l y 

P l i o c e n e t i m e u p l i f t w a s r e n e w e d , a n d t h e W e b e r V a l l e y s u r f a c e 

b e g a n t o f o r m . 
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east~vard~ and the Beaver Creek syr:cline ~·:ras formed 0 Rapid 

erosion of the Permian and Mesozoic strata~ if present, ensued. 

During Tertiary tircle the north-central vJasatch Hountains 

were subjected -to a cO,[f:',?lex' sequ:2t1Ce of geologic events. 1-1O\,v-

ever tr-.e Te:::-tiary deposits related..:o these eve:1ts are not 

presel.~ed ill -tIre Soutr .. Fo::"lz 2rea o TIle follo\ving surnrnal.-Y of 

Tertiary geologic history <;'J-as cornpiled from Eardley (1944, 

FollO'i.ving the int:ense thrust: faulting of the Ogden 

Canyon area in early Cretaceous time~ the ~'lillard thrust 

sheet vJaS formed in Late Cretaceous or early Paleocene .. 

In the South Fork area the ,[,Jillard (?) tl-1rust !!Loved Protero-

zoic (?) strate: ~vest-\Ve::;:ci over 1l:Iiddle Cambrian rocks.. In 

J early Eocene time the coarse conglomerates which form the 

Knight f01;mation covered the area" Following'deposition 

O f t'!>!O> iZnl' O-h+- (?) .I.~_ ..L.. 0 ... 1-1;.,0 .. ~ Laramide activity subsided o Broad gentle 

folding ensued and the present relief features began to fOllm. 

In late Oligocene and Miocene time a long period of erosion 

forrr.ed the Herd Mountain surface.. This high surface is \.,1ell 

preserved in the South Fork area~ In late Miocene and .early 

Pliocene time uplift was renewed ll and the vleber Valley surface 

began to form .. 
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I n P l e i s t o c e n e t i m e t h e h i g h e s t s t a g e o f L a k e B o n n e v i l l e 

i n v a d e d O g d e n V a l l e y t h r o u g h a n a r r o w a r m o f w a t e r e x t e n d i n g 

t h r o u g h O g d e n C a n y o n . L a c u s t r i n e d e p o s i t s r e l a t e d t o t h e 

l a k e a r e f o u n d i n O g d e n V a l l e y a n d t e r r a c e s c a n b e s e e n a l o n g 

• i t s e a s t e r n m a r g i n . 

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

o f t h e S o u t h F o r k R i v e r a n d t a l u s d e p o s i t s o f r e c e n t o r i g i n 

c a n b e s e e n a t m a n y p l a c e s i n . t h e a r e a . 
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In Pleistocene time the highest s t age of Lake Bonnevil le 

invaded Ogden Va lley through a narro~~ arm of water extending 

through Ogden Canyon. Lacustrine deposits related to the 

lake are found in Ogden Valley and terraces can be seen along 

~ts eastern margin. 

Alluvial material has been deposi t ed along the course 

of the South Fork River and talus deposits of recent origin 

can be seen at many places in .the area. 
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