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ABSTRACT 

This thesis is  a detailed study of the geology of the North Can- 
yon area,  a part of the Southern Wasatch Mountain Range, an area  of 
approximately 15 square miles that was mapped in detail. 

The mapped a rea  includes rocks representative of a t  least 
parts of the R ecambr ian, Cambrian, Ordovician ( 1 )  and Mis sis sip- 
pian systems. Unconsolidated sediments of Quaternary age were map- 
ped a s  fans, landslides and alluvium. 

Major structural movements that affected the a rea  include 
east-west faults, Zararnide folds, the Nebo overthrust, and Basin 
and Range faults. 

Only one mining operation in this a rea  has been successful. 
The main economic value i s  the exceptionally good supply of water from 
the canyons and from drilled water wells. 



INTRODUCTION 

LOCATION AND ACCESSIBILITY 

The North Canyon a r ea  is located in the north-east part of 
Juab County, Utah, along the Wasatch mountain front east  of the 
towns of Santaquin and Monafiee Fig. 1). Mount Nebo, on the south- 
ern  end of the Wasatch-Rang6 lies to the immediate southeast. The 
Wasatch Range forms a boundary here, separating three physiographic 
provinces: the Basin and Range, the Southern Rocky Mountains and 
the Colorado Plateau. The most southerly extension of the Unita 
National Fores t  i s  included in the area. 

The mapped a r e a  comprises about fifteen square miles lying 
between parallels 39O 50" and 39O 531r North Latituda. and meridians 
11 l o  46' and 11 l o  51' West Longitude. Included in the mapped a r ea  
a r e  sections 9, 10, 15, 16, 21, 22, parts of sections 8, 17, 20, 27, 
28, 29 projected sections 11, 14, 23 and parts  of projected sections 12, 
13, 24, 26 to T. 11 S. and R. 1 E. 

The North Canyon a r ea  is  bounded on the west by U. S. Highway 
91, gn the south by Bear Canyon, on the east  by the Wasatch ridge; 
Mendenhall Canyon lies to the north. 

Private d i r t  roads that extend east  from Highway 91 lead to 
Mendenhall Canyon, North Canyon, Pole Canyon and Bear Canyon 
giving easy access to the mountain front. . 

PHYSICAL FEATURES 

The North Canyon a r ea  is moderately rugged to the east, but 
slopes gently into Juab Valley to the west. The greatest relief of the 
a r ea  is in excess of 5400 feet with an average relief of about 4400 feet. 
The highest elevation is  10, 431 feet and the lowest about 5, 000 feet 
in Juab Valley. Mount Nebo, at  an altitude of 11, 877 feet, lies a 
short distance to the southeast, but i s  outside the mapped area. 

The three canyons in the a r ea  a r e  drained by North Creek, 
Mona Creek and Bear Canyon Cree$; the fir s t  lies a t  the north and the 
latter a t  the south respectively. Bear Canyon Creek is  ordinarily an  
intermittent s tream but a concrete ditch has conserved the water to 
such an extent that it flows continuously. Mona Creek flows the year 
around also but the source of water is confjnCd to an adit a t  the mouth 
of Pole Canyon. 

North Canyon is  very deeply eroded exposing the complete s t ra t -  
igraphic section treated in this thesis. Pole Canyon has been eroded 
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more extensively than North Canyon and i s  much wider. Bear Canyon, 
on the other hand, i s  very narrow and rugged resulting largely from 
its  vertical to near -vertical strata. 

Vegetation of the valley consists essentially of sage brush and 
very little grass. On the gentle slopes Utah junipers, scrub oak, 
rnwntain maple and pinion pines predominate. Mountain mahogany, 
cliff-mountain rose  and mountain-red junipers a r e  commqn on the higher 
slopes. At still higher elevations the white f i r ,  Douglas f i r  and aspens 
thrive. The canyons, particularly North Canyon, support river birch, 
dogwood and na r r  ow-leafed poplar s. 

FIELD AND LABRATORY STUDIES 

The field work was begun in July of 1955 and completed in the 
summer of 1956. 

The entire geologic mapping was done on aerial  photographs 
(scale approximately 1: 20, 000) taken in 1939 by the U. S. Geological 
Survey. The writer  was able to walk over most of the formation con- 
tacts except in the deep canyons. Data f rom the aerial  photographs was 
t ransferred to a topographic map of scale 1: 20, 000. The final map 
was taken from this base. 

Section were measured by the use of a Brunton Compass and a 
steel tape. 

PREVIOUS WORK 

Geologists of the Fortieth Parallel Survey in 1877 apparently 
were the f i r  s t  to attempt significant geologic work in the Southern 
Wasatch Mountains. No mapping was done south of Provo although 
Mount Nebo was mentioned in the report. 

The Santaquin-Mount Nebo district was treated very briefly in 
191 3 by Loughlin of the U. S. Geological Survey during the course of 
reconnaissance work in the summer of 1912. 

In 1920, Loughlin published a detailed work of the a r ea  as  a 
contribution to the Professional Paper "Ore Deposits of Utah" (Butler, 
e t  al,  1920, Plate IV). Eardley (1933, 1934) published a report and 
geologic map of the geology of the Southern Wasatch Mountains and 
presented the f i r  s t  adequate study of the stratigraphy, structure, and 
physiography of the area. 

The latest detailed work was done by Abbott (1951) who mapped 
a diabase flow present in the Cambrian quartzite in North Canyon, and 
presented a detailed geologic map of .part of the area. 



GENERAL GEOLOGY 

PRINCIPAL FEATURES 

The sequence of rocks in the North Canyon a rea  includes Pre-  
cambr ian metamorphic s over lain by Paleozoic sedimentarie s which 
have a few hiatuses and unconformities. Quaternary alluvial fans 
and colluvium a r e  present along the piedmont a rea  adjacent to the 
Southern Wasatch Mountains, while lacustrine and related unconsoli- 
dated sediment also of Quaternary age a r e  in Juab Valley to the west. 

Precambrian rocks a r e  represented by the Big Cottonwood 
series,  only the upper 133 feet of which i s  exposed, and consisting 
of quartzite conglomerate with quartzite matrix. Cambrian rocks 
include a host of weak metasediments to primarily sedimentary strata 
including quartzite, phyllite and shale, limestone, and dolomite; 
these total 2,631 feet in thickness. A sequence of dolomite and lime- 
stone measureing 336 feet is  referred with query to the Ordovician. 
No Silurian and Devonian a r e  recognized, but a section aggregating 
2,073 feet of limestone and dolomite i s  referred with confidence to 
the Mississippian. 

The a rea  has been subjected to orogeny and epeirogeny which 
through Precambrian, Paleozoic, Mesozoic, and Cenozoic times has 
varied from strong to very mild diastrophism. The Nebo overthrust 
in particular, of late Mesozoic age, exercised a marked effect upon 
the a r ea  in overturning and thrusting Paleozoic strata eastward a con- 
siderable distance over Mesozoic rocks. Of later geologic date but 
of major significance is the Wasatch fault which bounds the a rea  on 
the west in a magnificent escarpment, leaving the front of the range 
with relief of mare than: 5, 000 feet. 
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SEDIMENTARY ROCKS 

PRECAMBRIAN SYSTEM 

Big Cottonwood ser ies  

The Eifg Cottonwood ser ies  was named for a sequence of meta- 
sediments 16, 000 feet thick, in the Central Wasatch Mountains 
(Granger, et  al, 1952, pp 3-4) and is essentially a quartz-pebble 
conglomerate and locally metaquartzite in the Southern Wasatch 
Mountains. Quartz and quartzite pebbles varying in col6r from white 
to pink and purple comprise the greatest part a7f the exposed con- 
glomerate. Rocks whose grain size approach grit  a r e  found within 
the quartzite, and occasionally discrete fragments of cobble-size oc- 
cur. The quartzite matrix exhibits several colors, mostly purple, 
reddish purple and light olive-green. Exposures reveal thick to mas- 
sive bedded strata. 

The best outcrop of the Big Cottonwood ser ies  occurs in the 
mouth of North Canyon. To the south the conglomerate disappears 
beneath the atluvium and to the north it i s  faulted out. In Dry Canyon, 
south of Mendenhall Canyon, a fault with a throw of more than 1500 
feet loses the conglomerate se r ies  completely to the north and brings 
up a thick section to the south. This section was not measured due 
to very few exposures, an incomplete section and various faults cut- 
ting the series. 

Rocks of Late Precambrian age were once thought to be mis- 
sing in the Santaquin region but a more detailed study by Eardley (1933) 
indicated the liklihood of their presence. Loughlin (1 9 19) grouped the 
Late Precambrian with the Cambrian quartzites but evidence now points 
to an unconformity between them. The position of the metaconglomerates 
a t  the base of the Cambrian quartzite bears  this out. The base of the 
conglomerate bed is  not exposed in North Canyon. About 133 feet of 
conglomerate was measured immediately north of North Canyon. This 
does not represent the thickest section in the a r ea  but the only one that 
has measurable continuity. About one-half mile to the north i s  a thick- 
e r  section but i s  essentially covered by float. The following areas  in 
Utah contain sections showing similar lithology and position: Big 
Cottonwood Canyon (the type area) ,  American Fork Canyon, Slate Can- 
yon, northern Long Ridge, and the Sheeprock Mountains. Geologists 
who have recently studied these localities have discontinued using the 
appelation Algonkian and a r e  using the term Late Precambrian for 
these metasedimentary rocks. The present writer is also adhering 
to this latter practice. 



CAMBRIAN SYSTEM 

Tintic quartzite 

The Tintic quartzite i s  an excellent ledge-former and can 
easily be recognized from a considerable distance. It stands out 
a s  a light to dark  reddish-brown rock weathering darker than its 
frbsh surface. The rock breaks cleanly and exhibits an almost con- 
choidal -like fracture, breaking thr'ough individual grains. Clbse 
examination reveals interstitial filling with silica around quartz grains 
that shows metamorphism. For this type of rock the name metaquartz- 
it'e may be aptly applied. 

Rounded quartz grains of larger size with no foreign material 
present but showing c ross  bedding in the enclosing s t ra ta  suggest 
the environment of deposition to be beach and neritic sands. 

A diabase flow, studied by Abbott (1951) and Eardley (1933) i s  
mesent  in the Tintic quartzite. Abbott considered it to be a flow and 
the latter a sill; the writer ,  however, concurs with Abbott. (See Dia- 
base flow p. 21) 

The Tintic quartzite was named by Loughlin (191 9) who de- 
scribed the rock in the Tintic mining district. An uncomformable 
contact between the Big Cottonwood ser ies  and the Tintic quartzite i s  
evident in North Canyon. It i s  faulted out north of Mendenhall Canyon 
and found only a few hundred yards south of North Canyon where it  i s  
omitted by the Wasatch fault. A full section of the quartzite is exposed 
between the fault and North Canyon. The diabase flow is  recognized as 
a continuous dark band the entire length of Tintic quartzite exposure. 

The fossil Olenellus was found in the Tintic quartzite by D. 
Peterson (1952) a t  Long ~ i d g e  east of Goshen, Utah. This represents 
the only fossil  found within the quartzite (To the writer 's knowledge), 
This, along with dated fossils in the overtying Ophir formation, indicates 
the age of the Tintic quartzite to be Lower Cambrian. 

A complete section of Tintic quartzite was measured totalling 
929 feet. The diabsse flow accounts for 4 5  feet of this and occurs 90 
feet above the base of the Tintic. 

Ophir for mation 

This formation is  dominantly shale and is typically olive-green 
in color. Near its base various two-to four-inch quartzite layers oc- 
cur; a t  i t s  top a dark blue-gray limestone unit is included. Some of 
the shale along parting planes shows a micaceous sheen appearing some- 
what like phyllite. It has a platy weathering habit and is fissile. 

A 55-foot limestone bed similar in outward lithology t o  the 
Teutonic limestone occurs 110 feet from the top of the Sphir formation. 
This thin-bedded limestone unit weathers medium-blue gray and is  _ 



fixely crystalline. Approximately 17 feet f rom the top, the unit be- 
Cones more sandy and argillaceous, weathering light tan in color. 
Oolites a r e  common, particularly near the top. 

The Ophir formation lies conformably on the Tintic quartzite 
throughout the area. The contact between 'the quartzite and the over- 
lying shale i s  a gradational one a s  seen in North Canyon. The form- 
ation weather s readily and forms a narrow vegetated slope above the 
massive resistant Tintic quartsite. The outcrops of shale more or 
less parallel the same belt a s  the underlying quartzite. It is faulted 
out in Mendenhall Canyon and passes under the alluvium about one- 
quarter mile south of North Canyon. 

Although Eardly (1933) measured a h t  300 feet of the Ophir 
formatian a t  North Canyon, the writer measured only 231 feet. This 
however, may be due in part  to the fact that a different contact was 
selected. 

The fauna of the shale found in other parts of Utah indicate 
upper most Lower Cambrian of lowermost Middle Cambr ain. This 
age designation has resulted only after considerable arguments by 
Walcott, Bur ling and Ulrich. Eardley (1933) agrees with Guilluly 
(1932) that a t  least the lower part of the formation might possibly be 
Lower Cambrian in age. On.l!yt%vo fossils were identified by the writer: 

Micromitra sp  

Lingulella sp  

Teutonic limestone 

Probably the most character i s  tic feature of the Teutonic lime- 
stone i s  the gray-buff ribbons of argillaceous material that repetitiously 
occur along the thin-bedding planes. Most of the formation is  a calcar- 
eou s dolomite spotted with a few twiggy bodies. Some mottling is 
noticeable near the top along with oolite beds. For the most part the 
limestone is  a ledge-former of blue-gray limestone and dolomite that 
weathers light blue-gray. Upon breaking, one discovers that it  i s  
fine to medium, sub-crystalline in texture. 

The Teutonic limestone lies conformably on the Ophir formation. 
It outcrops in most of the a r ea  and is missing only near Bear Canyon 
to the south where it  disappears beneath the alluvium. Some Teutonic- 
like limestone has been faulted down beneath the Tintic near the base 
of the mountain front but is so broken and distor ted a s  to render positive 
identification hazardous. 

An Early Middle Cambrian age has been given to the Teutonic 
limestone. No fossils were found in the area. The Teutonic lime- 
stone appears to thin somewhat f rom Tintic eastward where Loughlin 
(1919) measured about 565 feet; in North Canyon the limestone thins to 
347 feet. In Payson Canyon, Brown (1950) measured 476 feet whereas 



Muesshg (1951, p. 195) measured 330 feet a t  Long Ridge which c5r- 
responds more closely to the measured section in North Canyon. 

Dagmar limes tone 

The Dagmar limestone in the Tintic district lithically i s  a lime- 
stone but in North Canyon it  is a dolomite. It is  brown-gray in color 
but weathers almost white to form a good marker bed in the gray lime- 
stones and can be spotted easily at a dietance. It is medium-to thick- 
bedded and finely-crystalline in texture. Laminations on the surface 
paralleling the beds a r e  typical Lithological features. 

The best exposure of the Dagmar limestone is  seen on the south 
side of North Canyon where it  appears a s  a narrow white band dipping 
to the east  along the rugged cliff. It lies conformably on the Teutonic 
limes tone and was mapped from Mended11  Canyon to near Pole Canyan 
where it passes under the alluvium. Any faults cutting the Dagmar a r e  
easily detected betause of its limited thickness. 

The Dagmar limestone shows a definite thinning from Tintic 
eastward. Tintic measurements (Loughlin, 1919) show 100 feet of the 
limestone while North Canyon measurements total only 4 0  feet. In 
a reas  closer to North Canyon, Brown (1950) at Payson Canyon reports 
42 feet  of Dagmar Limestone and Peterson (1953) reports 49 feet in 
Little Valley, Long Ridge. Although the lithology changes from a lime- 
stone to a dolomite, stratigraphic position and numerous lithologic 
similarities give positive correlation. The Dagmar limes tone i s 
Middle Cambrian in age. No fossils were found in the mapped area. 

Herkimer limestone 

In North Canyon the Herkimer limestone can be divided into two 
units an the basis of composition. The lower half i s  medium blue- 
gray dolomite that weather s sombr e-gray, i s  medium-crystalline, 
medium-bedded, mottled, oolitic, and spotted with twiggy bodies. 
The upper half consists of medium dark-blue limestone that weathers 
light blue-gray, i s  fine-grained, thiq-bedded, and striped with pinkish- 
brown discontinuous bands of argillaceous material. At its type local- 
ity in  the East Tintic district the Herkimer limestone i s  a shaly lime- 
stone superficially resembling the limestone in the Teutonic and Ophir 
formation. This is also true of i t s  lithology in the North Canyon area. 

The Herkimer limestane extends no farther south than Pole 
Canyon. It i s  well exposed on the south side of North Canyon where it  
is  in conformable c ontact with the prominent white -weathering Dagmar 
limestone. 

No fossils were found in the Herkimer a t  Tintic and the writer 
did not find any in North Canyon. However, north of Ophir in the 
Oquirrh Mountains the writer discovered the cephalon of a trilobite in 
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a fragment of Herkimer limestone.* Muessig (1951, p. 26) reports 
finding Lingulella sp. and nondescript brachiopods a t  Long Ridge. 
The formation i s  233 feet thick a t  North Canyon, 407 feet thick in 
Payson Canyon (Brown, 1951, p. 19) and 287 feet thick in Long Ridge 
(Peter son, 1953, p. 33). The Herkimer limestone i s  Middle Cam- 
brian in  age according to Loughlin (1919), who dated i t  more on 
stratigraphic position related to definable beds above and below than 
other evidence. 

Bluebird dolomite 

The Bluebird dolomite is  not very thick in North Canyon, how- 
ever, i ts lithology is  typical of the formation as described by Loughlin 
(1919) in the Tintic region. In texture the dolomite is fine-to medium- 
crystalline and is  medium to dark blue-gray in color. Twiggy bodies 
similar to those present in the dolomite of the lower Herkimer lime- 
stone a r e  also present in gr&t  abundance in the Bluebird dolomite. 
These white vermicular structures vary from one to three millimeters 
in thickness and some as much as 30 millimeters in length have been 
noted. Their composition i s  mostly white dolomite though a few con- 
tain white calcite. 

The Bluebird dolomite outcrops along the west slopes of spurs 
between Mendenull, North, Pole and Bear Canyons. It i s  well ex- 
posed in North Canyon, particularly on the fir s t  spur south of the 
Canyon, 

At Ophir the writer and others* measured 319 feet of Blue- 
bird dolomite. Approximately 200 feet is  present in the Tintic district 
(Loughlin 1919). In North Canyon the Bluebird dolomite thins to only 
82 feet, whereas in Payson Canyon, Brown (1950, p. 39) finds 178 
feet. Measurements by Peter son (1956) in Payson Canyon indicate 
only 101 feet. No fossils were noted in the dolomite. The rods or 
twiggy bodies of white dolomite a r e  the nearest  forms to fossils but 
no affinities have been proven although they suggest pas sible bryozoans. 
The stratigraphic position of the Bluebird dolomite indicates that it  i s  
likely Middle Cambrian in age, because of other datable beds in the 
stratigraphic sequence. 

Cole Canyon dolomite 

The general lithology of the Cole Canyon dolomite is  one of a l -  
ternating light and dark beds of dolomite. It is easily detected in good 
exposures even from a distance. The light bands of dolomite vary f r m  
three to ten feet thick and a r e  characteristically laminated parallel to 
the bedding plane. The dark beds, typically dark-gray, a r e  medium - 
crystalline and are spotted with twiggy bodies. Near the middle of the 
formation the bedding becomes massive and the texture finely crystalline. 

*Geology summer field camp party, 1955. 



Ekcellent exposures of Cole Canyon dolomite a r e  present on 
both sides of North Canyon and along the west face of Eva Mountain. 

A total of 603 feet of Cole Canyon dolomite was measured in 
the area. This figure i s  somewhat high compared to an area ten miles 
to the north east  where ,about 350 feet was measured (Peter son, 1956). 
Seven to eight miles northwest in Little Valley, Long Ridge, Dallas 
Peterson (1953) measured 442 feet. Loughlin (1919) assigns the Cole 
Canyon dolomite to Middle Cambrian age. The writer follows this 
age designation a s  no additional data was found. 

Opex dolomite 

The Opex dolomite i s  dark blue-gray and weathers light blue- 
gray.. Its texture i s  medium -to cosr se -crystalline and i ts  bedding 
thin to medium. Bands of black and white chert approximately one 
inch thick a r e  found interbedded within the dolomite. Oolites were 
found near the center of the measured section. The surface exhibits 
same mottling and i s  weathered to a meringue-like appearance 
(McFarlane, 1955, p. 27). 

The Opex dolomite lies comformably on the Cole Canyon dolo- 
mite. The contact between the two was taken at the top of the high- 
es t  light-colored dolomite in the Cole Canyon. It can be traced with 
ease across  the walls of North Canyon though its upper limit i s  not 
easily detected from a distance. The Opex forms good outcrops 
throughout the complete area,  being exposed in a band trending north- 
south f run  Mendenhall Canyon to Bear Canyon. 

Lithalogical similarity and position provide the be st cor r ela- 
tion for the Opex dolomite with contiguous areas. In the Tintic 
district the Opex dolomite section measures 390 feet (Loughlin 19 19), 
a t  Long Ridge 199 feet  (Peterson 1953, p. 48) and a t  Payson Canyon 
217 feet (Brawn, 1950, p. 24). To the north a t  Ophir, Utah the writer 
and other members of the 1955 field camp measured a total of 184 
feet. This corresponds more closely to the measurment of 166 f e e t  
i n  North Canyon. According to fossils found by Weeks (1905) the 
Opex dolomite i s  Upper Cambrian in age; no fossils were observed by 
the writer in the mapped a rea  in this formation. 

ORDOVICIAN SYSTEM 

Ajax limestone ( 3 )  

Only the Upper A jax limestone ( ? ) i s  present in the North Can- 
yon a rea  and i s  divided about equally into limestone and dolomite. 
The limestone of the lower 146 feet i s  light blue-gray, medium-to 
coarse -crystalline and thin-bedded. Within the limestone i s  a high 
percentage of sand which i s  particularly noticeable when it  weathers 
out platy-like. In several places gray argillaceous banding is com- 
mon. The surface of the limestone i s  mottled and weathered to a 



meringue -like appearance. 

The upper par t  of the Ajax limestone ( 3 )  on the dolomite part 
is light-gray, fine-crystalline and thick-bedded. Twenty-one feet 
from the top d the bed i s  a three-foot white medium-crystalline 
q u a r t ~ i t e  bed. The upper 21 feet i s  limestone resembling the lime- 
stone a t  the base. 

The Ajax limestone ( 3 )  i s  separated from the Opex dolomite 
a t  the base and the Gardner dolomite a t  the top by an unconformity. 
The upper unconformity is  noted by the complete absence of Silurian 
and Devoafan strata. 

In its type locality in East Tintic the Ajax limestone ( ? )  
measures 625 feet. A total of 336 feet in North Canyon show consid- 
erable thinning of the formation to the east. In Pay son Canyon D. 
Peterson (1956) indicates that the Ajax limestone ( 1 )  i s  missing a s  
also dmes Demars (1956). Such being the case the Ordovician sea 
must have extended south and east  missing the Payson Canyon area. 

Crhoid fragments and "hash bedsv of crinoids were found in 
the Ajax limestone (? )  but insufficient to give an age. Stratigraphic 
positien and lithology was used by the writer in arriving a t  an age date 
and that merely a s  Ordovician. 

UNCOHFORMITY AT BASE O F  MISSISSIPPLAN 

A well-known pre-Mississippian unconformity exists in  the 
eastern and central pa.rt of Utah wherein part or all of the Ordovician, 
Silurian a d  Devonian systems a r e  absent. In the North Canyan a rea  
this i s  the case, however, some questionable Ordovician rocks a r e  
present, likely the Upper Ajax limestone. The Lower Gardner dolomite 
r e s t s  unconfsrmably an the Ajax limestone ( ? )  with the Silurian and 
Devonian systems not represented. (See Fig. 4). Regional studies 
seem to indicate that the Southern Wasatch Mountains were elevated 
such during this time that no deposition took place. Same have sug- 
gested that erosion removed the Silurian and Devonian but this is not 
as widely accepted a s  the former idea. 

P re -  Mis sis  sippian unconformities have been reported by Gilluly 
(1932, p. 22) to exist in the Stockton and Fairfield quadrangles, and 
by Nolan (1935, p. 35) in Western Utah. D. Peterson (1956) reports 
an unconformity between the Opex dolomite and Gardner dolomite in the 
Payson Canyen a rea  to the north of the writer 's area. Apparently no 
Ajax l i m e s t ~ n e  ( ? )  was noted. 

MISSISSIPPIAN SYSTEM 

Gardner dolomite 

Two members of the Gardner dolomite a r e  represented in 
North Canyon. The lower Gardner consists essentially of dolomite 
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that weathers light t s  medium-gray. The texture varies from fine- 
grained at  the base to coarse- crystalline near the top. The bedding 
changes samewhat also, beginning with thick beds and altering to more 
massive beds a t  the top. A few crinoid stems were found in the wtft 
but mare typical a r e  Syringopora sp. and a few Caninid-like corals. 

The upper Gardner has a 20-foot dolomite unit at the base k t  
above coasists of thin-bedded medium blxe -gray limestone. Fossils 
a re  very abumulant and provide data for age assignment and correlation. 
Both upper and lower members of theaardner contain rocks which 
smell very fetid when broken. 

The Gardner dolomite was mapped from near the peak s f  Eva 
m~m&ain on the north to the near-vertical beds in Bear Canyon on 
the so*. It i s  one df the fir st  formetisms showing effects of the 
Webs- overthrust. Between Pole Canyan and Bear Canyon the oxtcrop 
appear s in the form sf a large rlSn curve. 

Measurements of Gardner dolomite total 510 feet; 231 of which 
is lswer Gardner and 279 feet of which is upper Gardner. Peterson 
(1956) discovered at  Payson Canpon that the lower Gardner dolomite 
was missing and the upper Gardner dolomite measure& 340 feet. A 
complete section totalling 625 was measured at Long Ridge (Peterson, 
1953, p. 64). The Gardner dolomite i s  the easiest of all the forma- 
tions to earrelate due to its abundant fossil assemblage. Its age, 
la ow eve^, has not been definitely defined. Pgleontalogists who have 
studied the G a r h e r  fossils tentatively agree that the lowar dolamite 
i s  likely lower Kinderboldan, and the upper mere fossiliferous lime- 
stomtes a r e  mast likely uppep Kinderhookian and lower Osagean. Fos- 
sil s cdlected in North Canyan and identified by the writer include the 
following: 

Syringepora sp. 

Enomphalus sp. 

Caninia sp. 

Multithecopora sp. 

Triplophyllite s sp. 

Compsita sp. 

Cleiothyridina sp. 

Chonetes sp. 

Crinoid fragments 

Crinoid stems 

Pine Canyon limes tone 

The Pine Canyon limestone at its type locality in the Tintic 
Mining district consists largely of cherty limestone with dolomite at 



both the base and the top. The greater part of the formation i s  lfme- 
stone in the mapped area. The dolomite i s  medium dark-gray, 
weathering to  a sombre-gray, i s  meditlm-to thick-bedded, and is 
medium to coarse-crystalline. Black chert bands occur in the dolo- 
mite but a re  more common in the limestone. The chert bands parallel 
the bedding planes and vary in tkicknes s from one to four inches. 
Crfnsid stems a re  very common in the upper lime stone which may be 
designated a s  crirzoidal lime stone, encrinite, or  cr  iquina depending upon 
relative abundance of these remains and their fabric in the rack. 

The Pine Canyon lime stone forms a massive weathered out- 
crop near the peak of the mountain ridge. From a distance it is  seen 
as  a boLd cliff and can be easily traced along the mountain frent. It 
lies colrlfsrmsbly upon the vpper Gardner dolamite and i s  overlain by 
the Humbug fsrmation. 

The writer discovered a narrow shale and phosphatic bed near 
the Pine Canyon limestone - Gardner dolomite contact in same pro- 
spect pits betweea Pote Canyon and Bear Canyon. No measurement 
cmrld be? made But an estimation ~f about ten feet wowld be liberal 
elhtox~gh. This black pbsghst ic  rock was also noted by the m i n i q  fars- 
man and the writer at Bear Canpn  where miners had tunnelled into 
the lower Pine Canyon timestone. 

Some differences in measurements were made in Payson Cqn- 
yon but the best corresponding measurement to fit the regional pichrr e 
is  ane by Peterson (1956) who reports 601 feet af Pine Canpla lime- 
stsxe rather thax Brown (1950, p. 32) whr, r e p r t s  1594 feet. Long 
Ridge measurements by Peter son (1953, p. 7 1) at  Litt le Valley tetal 
591 feet. 

Other than the Tintic quarteite the Pine Canyon limestone is 
the thickest formation in the area. In North Canyon 851 feet was 
measured. The writer and others measured 755 feet of the limestone 
at Ophir, Wtaln. Tintic measurements by Loughlin (1919) total 1, 000 
feet, but this was largely an estimation. The writer cellected and 
ideat i f id  these fossils which suggest the age of the Pine Csrnyun lime- 
s tone to be Qsagean. 

Compsita sp. 

Dictyoclostus sp. 

Spirifer sp. 

Zayrhrentis sp. 

Archimedes sp. 

Multithecopora sp. 

Fenestellid bryozoans 

Crinoid fragments and sssicles 



Humbug formation 

The alternating bands of limestone and quartzite of the Humbug 
formation a r e  probably its most distinctive feature. It i s  commonly 
light -brown quartzitic sandstone to orthaquartraite with interbedded 
Light blue -gray limestones and dolomites. The carbonates a r e  fine- 
grained to fine- crystalline and mas tly medium-bedded. At the base 
the quartzites predominate whereas near the top the limestones a r e  
more abundant. The formation forms a character istic slope due to 
its platy weathering habit. 

All three peaks in the North Canyon a rea  a r e  capped by strata 
of the Humbug fopmation. The formation strikes north- south and dips 
moderately to the east, but near Bear Canyon the strata a r e  nearly 
vertical because of nearness to a Large aver-fold and overthrust faults. 

The basal and the upper contacts of the Humbug formation a re  
arbitrari ly selected to include all quartzite beds. The lower contact 
in this a rea  was taken at the f i rs t  well-defined and extensive light- 
brown quartzite bed, and the upper contact a t  the top of the highest 
quartzite bed of similar extent. In North Canyon this formation was 
included in the "intercalated s erie s t !  that extends up in to Pennsylvanian 
time (Eardley 1955). In this report i t  will be restricted to Upper Mis- 
sissippian a s  was done by Loughlin (1919) in Tintic. 

In North Canyon 712 feet was measured by the writer. Ophir 
Canyon measurements by the Geology field camp (1955) totalled 872 
feet of the Humbug formation. Measurements in Payson Canyon 
(Peter soq 1956) shows only 540 feet and incomplete sections were re -  
ported from Long Ridge. 

QUA TERNARY SYSTEM 

Landslide s 

Between the mouths of Dry Canyon and Bear Canyon landslides 
a r e  common and in some cases a r e  not too easily distinguished from 
slump blocks. The writer mapped a landslide deposit that extends 
nearly the complete distance between the two canyon mouths. Undif- 
ferentiated Cambrian rocks and colluvium compose most of the land- 
slide material. 

Fans 

The writer has divided the fans of the a.rea into two divisions, 
the "old fans" and the "young fans, The older fans represent deposits 
which show erosion by more recent water action while the young fans 
show no erosional changes other than seasonal, ones. . 

Only two "old fanssbould be recognized; one a t  the mouth of 
Pole Canyon and the other a t  the mouth of Bear Canyon. The fan at 
the mouth of Pole Canyon is  well defined (See Plate 2). It has been 



Fig. 4 Summary chart  of the stratigraphy of the North Canyon area.  
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eroded near the canyon mouth and also visibly cut by movements of 
the Wasatch fault. A considerable amount of fan material, nearly 
100 feet above the floor of Bear Canyon, was deposited in earlier 
Quaternary time and was later cut by stream erosion. This early de- 
posit the writer has included as an "old fann of coarse gravel depasi- 
tion; likely it i s  of Pleistocene pre-Lake Bonneville in age inasmuch 
a s  identical fans farther north have deposits a s  well a s  wave-cut 
features of ancient Lake Bonneville upon them. Post-Lake Bonneville 
fans, possibly of Recent age only, have been deposited upon parts of 
the upper surfaces of the old fans and a r e  mapped for this report a s  
"young fans". 

Fans of younger age and designated a s  "young fansf1 extend-. 
from the base of the mountains to the Mount Nebo Reservoir about 
two miles to the west. However, these fans were mapped as extend- 
ing only a short distance, probably one-half mile a t  the most, to the 
west a s  aklluvium covers the fans a t  these points. The fans a r e  com- 
posed of urrcmsolidated poorly-sorted alluvium. 

A l luvium 

Lacustrine fine-textured materials, used a s  farm land in Juab 
valley a t  present was formed mostly by ancient Lake Bonneville a l -  
fhclugh no definite shore line can be seen in this area. The alluvium 
i s  composed of very fine sand, silt, and clay which i s  very conducive 
to irrigated row-crop farming. Gravel d e p s i t s  from the lake a r e  
absent in the area. Recent colluvium, largely s lope--wash materials 
from the mountains, mantles parts of the area along the foothills. 

IGNEOUS ROCKS 

DIABASE FLOW 

Controversy once existed a s  to the true nature of an igneous 
rack found in the Tintic quartzite outcrops in central Utah. Abbott 
(1951) under took to solve the problem of whether the rock was a 
sill a s  proposed by Eardley (1933) or a Lava flow interbedded in the 
Tintic quartzite. Xenoliths up to four feet long and cross-cutting 
of the intrusion favored its origin to be that of a 9111. 

Four separate a reas  were studied by Abbott: Slate Canyon 
and part  of the west face of Buckley Mountain, the North Canyon Area, 
the east  slopes of Pays on Canyon and the northwest part of Long Ridge 
immediately east af Slate Jack Canyon. Although these f a r  a reas  
were not the only places where outcrops could be found, he felt that 
they were sufficient to complete his study. 

Evidence supporting the igneous rock a s  an interbedded diabase 
flow were summarized by Abbott a s  follows: 

1.. Channeling and Er os f onal Surfaces: Erosional sur - 
faces were noted a t  the bottom and top of the flow in all 



a reas  of outcrop, and channeling is evident on the post 
flow erosional surface. This indicates the flow to be 
younger than the underlying rocks and older than those 
above. 
2. Basal Conglomerate: A basal conglomerate i s  noted 
immediately above the igneous body with detrital f r ag -  
ments and pebbles of the igneous rack incorporated within 
it. These fragments show rounded to sub-rounded out- 
lines, and lie up to three and one-half feet above the 
contact. 
3. Contact Metamorphism: The base of the overlying 
sediments L i ~  not metamorphosed a t  the contact, but 
slight metamorphism can be noted on the under lying 
sediments a t  the contact. 
4 .  Areal Distributionand PositionAboveBase of the 
Tintic Quartzite: The igneous body i s  confined within the 
Tintic quartzite a t  an  average distance of 160 feet above 
the base. The flow has been traced from Y-Mountain 45 
miles south to North Canyon and west nine miles to Long 
Ridge. Only a flow could maintain such a wide areal  dis - 
tribution and maintain the same horizon in a d o r m  
quartzite formation. 
5. Conforms to Laramide Folding: This igneous body 
exhibits a parallelism with the formations above and be- 
low and conforms to the Laramide folding. It i s  involved 
in the same structural pattern a s  the associated quart- 
zite formation and has approximately the same attitudes. 
The strata in most cases dip very steeply and in both 
Slate Canyon and Long Ridge the strata and the flow are  
over - turned. 
6. Pre-Block Faulting and Black Faulting: In the Slate 
Canyon-Buckley Mountain area  and in the North Canyon 
area the igneous body has been cut and displaced by 
faults that a r e  pre-block faulting in age, and i t  has also 
been cut by the faulting associated with the Basin and 
Range or ogeny. 
7 . Vesicules and Amygdules: The igneous body dis - 
plays amygdules a t  the top and the bottom. In a flow 
one would expect vesicules and or amygdaloidal struc- 
tures, whereas in a sill they are not developed. 
8. Apphyses  and Dikelets: There were no apophyses 
or  dikelets noted in the sediments above or below the 
igneous body. If a sill  were present, the overlying sed- 
iments would be cut by stringers and dikes, however, 
this i s  not the case. One "xenolith" of quaptzite was 
broken and cut by igneous material. (Abott 1951, pp. 
6 2 - 6 6 )  

Petrographic studies by Abbott indicate the flow to be a por- 
phyritic diabiase rock with plagioclase feldspar phenocrysts. Chemi- 
cal analyses reveal the following minerals to be present: basic 
plagioclase (labradorite) pyroxene (augiteb magnetite, pas sible il- 
lmenite, serfcite (ptaragonite), kaolinite, Limonite, hematite, chlorite, 



serpentine and calcite. The fir s t  four a r e  primary minerals and the 
remainder a r e  secondary minerals. 

The igneous body was considered Tertiary in age by Eardley 
(1933). Conclusive evidence by Abbott that the igneous body i s  a flow 
must of necessity res t r ic t  its age to Early Cambrian time. 

LAMPROPHYRE DIKE 

F i r s t  mention of a lamprophyre dike in North Canyon was made 
by Loughlin (19 18, pp. 101 - 109) although his discovery came during 
reconnaissance field work in 1912. This dike crops out in the mouth 
of Bear Canyon a t  the base of the Pine Canyon limestone and although 
no outcrops were found in Pole Canyon to the north, float contains 
much of the igneous rock. About five miles north of Mona a lamp- 
r ophyre dike of approximately the same chemical composition out- 
crops in Precambrian granite (Loughlin 19 18) showing the likelihood 
of the intrusion to be properly designated a s  a dike. The outcrop on 
both sides of Bear Canyon follows the bedding plane of the Pine Canyon 
limestone and appeared to the writer a s  a sill. However, taking the 
evidence from a more detailed study of the dike by Loughlin (1918) 
and Eardley (1933) the writer will also refer  to i t  a s  er lamprophyre 
dike. 

Examination of the lamprophyre in hand sample shows it to be 
dark greenish-gray and porphyritic. The peculiar luster of the dike 
i s  due to the abundance of biotite, probably a s  high a s  20% of the rock. 
Dilate hydrochloric acid reveals the presen ce  of carbonates,  roba ably 
a s  an alteration product of olivine. 

Thin section studies by Loughlin indicate the following min- 
era ls  to be present: biotite (20%), augite, apatite, magnetite in a 
ground mass  of feldspar; alteratf on products a r e  pyrite, calcite, 
chalcedonic quarts chlorite and hematite. 

Correlation of the dike with intrusive igneous bodies in the 
a r ea  i s  not easily made. The granite in the Santaquin district i s  Pre-  
cambrian in age while the lamprrsphyre dike a t  Bear Canyon cuts 
Missis sippian rocks. Intrusions during Tertiary time have been 
located in  the surrounding districts a t  Cottenwoad, American Fork 
and Tintic. The dike was most likely intruded a t  this same time in 
the Tertiary. Bissell (1948) noted a very fresh, that is  unaltered, 
lamprophyre dike overlain by Lake Bonneville sediments along the 
foothills east  of Springville. 

STRUCTURE 

GENERAL FEATURES 

Regional structural trends of the Wasatch Mountains and 
adjacent ranges to the west appear a s  broqd north-south folds 



controlled by resistant land blocks and buttresses that locally altered 
the fold trends. These folds a re  evident in the Oquirrh Mountains, 
the Stansbury Mountains, the Tintic Mountain r a g e s  and Long Ridge 
all to the west of the Wasatch Mountains. Pulses of the Laramide 
revolution coupled with broad uplifts of the Central Wasatch Mountains, 
the Sheeprock at  Tintic and the Uinta to the east have been observed 
as main structural influences. Basin and Range faulting following the 
Laramide orogeny and has been noted in Recent times, as  earthquakes 
of today suggest that lacal adjustments a r e  still taking place. 

Of greatest influence on the structure af  the area  since uplift 
was the Nebo overthrust, follawed later by east-west faults and mare 
recently by the mrth-south Wasatch fault. Local fslds of small dit. 
mensfon c&tn be seen in Both Pole Canyon and Bear Canyon arising 
from the erstward movemtmt s f  the Nebs overthrust. Strata unaffected 
by the thrust fault dip moderately tcr the east a t  25 - 30 degrees, sug- 
gesting the poss&ility that it is  the east limb of a n r v ~  eroded anti- 
c line or broad extensive north-~puth fald. Ectrdley (1 933) describes 
the general structure a s  an anticlinal fold that i s  "practically isoclinal 
and overturned from Pole Canyen south1' k t  only isoclinal to the 
north. 

East-west faults 

Though several minor normal east-west faults were mapped by 
the writer (See Plate 3), only ene major fault shows considerable die- 
placement. This fault will be referred to a s  the Dry  Canyon fault as  
it almost parallels Dry Canyon just south of Mendenhall Canyon. Here, 
the Ophir formation is brought in contPrct with the Opex dolomite giving 
a total stratigraphic throw of about 1500 feet to the fault. 

The oqly evidence of age dating of the east-west faults found 
by Eardley (1933, p. 379) was en the north side of the mouth s f  Santa- 
quin Canyon where an east-west fault is cut by the Santaquin over- 
thrust. The writer foundno other evidence for or against this so 
interprets the east-west faulting as  pre-bramide  in age. 

Laromide f oldhig: 

The Lsramide revolution affected the structure of the North 
Canyon area mare than any other major disturbance. A post- Archean 
disturbance of older non-exposed rocks is evidenced in the Santaquin 
area  a few miles to the ~ o r t h ,  however. The major structure in the 
sauthern Wasatch Mountains resulting from the Laramide orogeny i s  
the overthrust fold shown to advantage in the Worth Canyon area at 
Bear Canyom. The fold broadens to the north a t  Eva Mountain and 
dips moderately to the east a t  angles of 25" to 300. From the near 
vertical fraat of the fold at Bear Canyon it passes into the recumbent 
limb south at  Nebs and dips jnst opposite (30° W )  to the strata in 
Eva Mo~ntain. 

The axial plane of the fald a s  seen in both North Canyon and 
Pole Canyon shows the plane to be near the mouth of these canyons, 



particularly at  Pole Canyon. In general the axis parallels the western 
front of the Wssrttch Range in approximately a north-south direction. 

The Nebo overthrust 

It has been postulated by Eardley (1933 p. 379) that the over- 
thrust fold of the Nebo overthrust involved '*a series of strata in ex- 
cess of 20, 000 feet in thickness. " Recognition of the fault as  being 
overthrust is  found a t  the southern base of Mount Neba whereas the 
area presented in this report contains only inferential evidence of 
the movement. The stress involved in the movement of the thrust 
originated from the west during the h r a m i d e  orogeny of Late Cre- 
taceous time. Broad folds came into being to the west of the over- 
thrust block and more gentle folds resulted east of the Wasatch 
Mountains. In Pole Canyon the strata show effects of the overthrust 
a s  the dips become steeper and finally vertical in Bear Canyon. 
Local folds can be seen in Bear Canyon (See Plate 2) showing effects 
of non-resistant beds to thrusting. 

The Wasatch fault 

The western front of the Wasatch Mountains is not entirely 
the result of the Wasatch f&ult though many geologists feel that it is 
so. This is pointed out by Eardley (1933, Strong Relief Before Block 
Faulting, p. 243-245) in the Nebo district wherein the total relief of 
Mount Nebo is 7000 feet from the top to the alluvium and the total 
displacement of the fault here i s  only 6000 feet. The thickness of the 
alluvium is  about 2000 feet which suggests that relief of 2000 to 3000 
feet mast have preceded block faulting. Movement of the Wasatch 
fault shows very plainly (See Plate 2) in the alluvium along the western 
front of the Southern Wasatch Mountains in the alluvium at the base. 
At North Canyon the writer was able to measure the dip of the fault 
in an old prospect pit, a s  50 degrees West. 

It i s  the concensus that the Wasatch fault is a high-angle nor  - 
mat fault and this dip suggests the same. However at local areas 
east of R o v o  the dip of most recent movement of the fault is to the 
east denoting the pos~lbility of a reverse fault, the mountain range 
being the hanging wall. In this respect, certain areas may be termed 
"normal upthrusts". 

The strike i s  nearly north-south a ~ ~ d  passes through the east 
side of seclions 10, 15, 12 and 27, in R. 1 E., T. 11 S. 

The Wasatch fault is considered to be part of the block-fault- 
ing that occurred in the Basin and Range during Tertiary time. 

Movement i s  believed to have started in latest 
Pliocene time and mast sf the displacement was at- 
tained ia early Pleistocene. Fresh scarps in the 
alluvium and across terminal moraines alss attest 
pmst-Wisconsin movements. (Eardley, 1951, p. 484) 



SUMMARY OF GEOLOGIC EVENTS 

During Late h c a m b r h  time the Big Cottonwood series was 
deposited and later eroded leaving the present thickness. Conditions 
existfmg a t  the time led to deposits of continental origin rather than 
marine (Blackwelder 1910 p. 520). 

A t  the beginning af Palecb&oic time Cambrian seas began sedi- 
memt0:bLon of sandstone and clay which later compressed to from the 
Tintic quartrite and the whir formation. Correlation of sedimentation 
shows a thinning of sediments from west to east, a transgressing sea. 
Igneaus activity during Cambrian time deposited a thin flow-rock upon 
Tintic sands during an emergent phase, and was later covered by mmre 
Tintic sand, being gnly lacally reworked. 

ghatlaw seas gave rise to oolitic, Laminated and dense lime- 
stsne and dolomite characteristic in the Dagmar limestone and Cole 
Canyon dolomite. 

If the Ajax limestone is present in the North Canyon area,  
the Ordovician sea reached as  far east as  present Mount Nebo. How- 
ever, this must have been very near the shoreline of the Ordovician 
sea because Ordovician rocks are missing a t  Payson Canyon a few 
miles to the north (D. Peterson 1956). The Ordovician, Silurbn and 
Devadaa systems a r e  represented in the East Tintic Mountains but 
thin toward Long Ridge and are completely absent except for Orda- 
vfcha ( ? )  in North Canyon. A r e g i m l  picture seems to indicate 
that this part of the state ~f Utah lay near the eastern edge of the 
Cordilleran Paleozoic miogeosp l ine  (Bissell, 1955, pa. 1643 -1644). 

The Wasatch Mountains and adjacent areas to the east ap- 
parently emerged as  a high during Silurian and Devonian time but 
submerged during Mississippian time. Outcrops of Mis sis sippjan 
and Cambrian rocks show a definite thinning toward the east. Sub- 
mergence reached its peak during Pennsylvanian time as evidenced by 
the tremendous thickness of the Oquirrh formation deposited during 
this period. 

Minor east-west faulting first  disturbed the area in pre-Lara- 
mide Cretaceous time. Major structural changes began with the 
Laramide or ogeny in Late Cretaceous time which produced extensive 
north-south folding. A result of this folding led to widespread over- 
thrusts such as  the Bamock, Willard and in the North Canyon area, 
the Nebo overthrust. A n  igneous dike was injected into the area 
during Tertiary time, now altered and known as  a- lampr ophyr e dike. 
The north-south Wasatch fault, part of the Basin and Range faulting, 
has beerr active since at least P l iocae  time (Eardley, 1951, p. 484), 
and possibly s h c e  Eacene time. 

Lake Bgrmeville deposits are present only 3n the form of lske- 
bottom sediments an.8 young alluvium in Juab Valley although gravel 
depas its are common -approximately four miles to the north. 



EXPLANATION OF PLATE 2 

1) Outline of an "old fan" dis  - 
placed on the left by the 
Wasatch fault 

(2) Breccia zone of Wasatch 
fault, and prospect pit 

(3 )  A three -foot lamprophyr e 
dike 

(4) Local folds resulting from 
the Nebo overthrust 
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Alluvial fans and alluvium of Quaternary and Recent Ages have 
been deposited along the base of the Wasatch Mountain front. 

ECONOMIC POSSIBILITIES 

To the present  t ime very  l i t t le mining has  been done in the 
North Canyon a r e a ;  no activity was noted, and the possibility of future 
mining doesn't appear favorable. Extensive prospecting has  been done, 
likely around the turn of the century, and some occasional work since 
that t ime. No cu r ren t  c la ims  were  posted, no recent  assessment  
work (most recent  just north of Bear  Canyon) has  been done and no 
mines in the a r e a  a r e  active. Most promising, however, i s  an oper - 
ating lead mine not in  the wr i te r ' s  a r e a  but immediately south of 
Bear  Canyon a t  i t s  mouth. 

Sugar beets ,  co rn  and grain a r e  r a i sed  in the valley, supplied 
with water  f r o m  North Canyon, Pole Canyon, Bear Canyon and water 
wells. Cattle a r e  ra i sed  on range land in the foot hills, Pole Canyon 
and Bear  Canyon. 

MINES 

The Mount Nebo or Timmons Mining Distr ic t  was organized in 
1870 and included the a r e a  t reated h e r e  by the wr i te r .  According to 
E. Hauton of Mona, Utah (one t ime mining foreman of the Eva mine) 
no prospect in the a r e a  ever  produced enough to cover the cos t  of the 
development work done. However, the Eva mine now known a s  the 
Pr iva teer  Mine, produced over and above expenses. * Information com- 
piled in 1940 by Margetts on Juab county indicates that the Mount Nebo 
d i s t r i c t  f rom 1870 to 1914 produced $190,762 of ore .  This most 
likely came f rom the Eva Mine which produced lead and zinc in  equal 
quantities and small  amounts of s i lver .  

A t  the mouth of Bear  Canyon a lead mine (previously mentioned) 
produced 5 per cent lead o r e  (galena) which is then concentrated to  
about 55 per cent before shipping. The operators  plan to begin open 
pit operation in the near  future and concentrate the o re  a t  the mine as  
they a r e  now doing. The mine i s  owned by the Temple Mountain Uran- 
ium Company, Utah. 

WATER 

Water possibilities in the d is t r ic t  a r e  undoubtedly of greater  
economic value than the mining prospects.  All th ree  Canyons contain 
surface s t r e a m s  which flow throughout the summer,  tAe greatest  flow 
being f rom North Canyon and the least  f r o m  Pole Canyon. 

* Personal  Communication June 7, 1956 Mona, Utah 



Average flow from North Canyon during the summer months i s  
estimated by the wri ter  to be approximately six second-feet. This 
s t ream is  divided a t  the Canyon mouth and flows north-west in a sur - 
veyed gravel ditch while the s t ream to the south west flows in a con- 
c re te  ditch down the steepest gradient of the fan. 

Water from Pole Canyon itself i s  very intermittent and has 
eroded through 15 to 20 feet of alluvial fill material.  The water 
source i s  traced to an old adit a t  the mouth of Pole Canyon where it 
flows directly into a concrete ditch and west toward the farming area. 

The quantity of water flowing through Bear Canyan i s  approx- 
imately the same a s  the flow in North Canyon. A very steep gradient 
and a porous bed from the Canyon made i t  necessary to build a con- 
cre te  ditch to convey the water to the Mona area.  The Temple Moun- 
tain Uranium Company a t  the mouth of Bear Canyon uses some of 
this water in connection with mining operations. 

A few water wells have been drilled in the valley and good 
flows of water have resulted, particularly a t  the Roundy farm (Starr 
Ranch] below North Canyon and about one-quarter mile from U. S. 
highway 91 in Sect. 9. Here, a well drilled 304 feet  produces water 
for irrigation purposes and i s  being pumped a t  the ra te  of s ix second- 
feet. This well may be classed a s  one of the best in the State. 

Several flowing wells about one mile west of t h e  Roundy well 
supply irrigation water for f a rms  on the immediate east  side of the 
Mount Nebo Reservoir.  Most of these wells a r e  very shallow, the 
deepest being about 90 feet. 

In 1912 a water well was, d ~ i ~ l e ' d l i n  sect. 8 for the Union Pacific 
Railroad. This well was drilled 351 feet and maintained a flow 6f 
223 gallons per minute from a heavily perforated pipe. By 1955, how- 
ever, the flow had decreased to about 161 gallons per minute. 

The future possibility of more  good productive water wells 
in the a r ea  appears  good. The alluvial fans leading from the moun- 
tain front into Juab valley a r e  well developed and show fairly good 
sorting. The relief of the Wasatch Mountains to the east affords a 
good water shed for replenishing the fans. 
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