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ABSTRACT 

Approximately 45 square miles of the northern Onaqui Mountains were 
mapped and studied f o r  this report. The area i s  located about 25 miles 
southwest of Tooele, Utah. The mountainous central  portion i s  flanked by 
sloping bajadas, outlying h i l l s  and rock-cut plains which grade in to  Rush 
and Skull Valleys. 

Paleozoic sedimentary rocks a re  approximately 9600 f e e t  thick and 
consist of the Ordovician, Silurian, Devonian, Mississippian, and Pennsyl- 
vanian systems. Additional mapped uni t s  include unconsolidated Quaternary 
fanglomerate, Lake Bonneville deposits, sand dunes, and alluvium. 

Structural  features  formed during the  Laramide orogeny include 
north-south trending folds, eastward displaced allochthonous blocks, and 
various northwest-southeast and east-west high angle faul t s .  Later Basin 
and Range normal type f a u l t s  are roughly para l l e l  the Laramide fo ld  struc- 
tures. The topography of the range i s  sculptured from the uplifted block. 

Three species of Didymograptus were collected and are described in 
this report. Numerous Ordovician and Kississippian corals are a lso  l is ted.  

The development of water f o r  agricul tural  use i s  the area's out- 
standing economic potent ial i ty .  

v i i  



INTRODUCTION 

LOCATION AND ACCESSIBILITY 

The area considered in this report i s  located i n  southeastern Tooele 
County, Utah, approximately 17 miles south of Grantsville and 25 miles south- 
west of Tooele, in the eastern pa r t  of the Great Basin ( ~ i g .  1 ) .  

Approximately 45 square miles were mapped and studied in Townships 
5 and 6 South and Ranges 6 and 7 'West, S a l t  Lake Base and Meridian. The 
meridian l l 2 '  3s1 W. longitude and pardl le l  40' 20' N. l a t i tude  pass through 
the area. 

The mapped area is located between Skull Valley on the west and Rush 
Valley on the eas t  i n  the northern Onaqui Mountains. Utah Highway 58 trav- 
erses the northern periphery through Johnson Pass, connecting Rush and Skull 
Valleys. The region i s  easi ly accessible via graded and primitive roads 
branching south from Highway 58 in Rush and Skull Valleys. 

The Onaqui, Stansbury, and Sheep Rock Mountains comprise a more or  
l e s s  continuous range which trends north-south f o r  approximately 50 miles 
and i s  roughly 10 miles wide. The Onaqui Mountains l i e  in the central  part  
of t h i s  range and are separated from the Sheep Rock Mountains on the south 
by Point Look Out  Pass and the Stansbury Mountains on the north by Johnson 
Pass. The Onaqui Mountains consist  mainly of low rugged hills with a maxi- 
m al t i tude  of 8980 f e e t  above sea l eve l  on the summit of Grasshopper 
~ i d ~ e *  ( ~ i g  s . 2 and 3) . The center of Skull Valley has a minimum elevation 
of approximately 4500 fee t ,  and the center of Rush Valley t o  the eas t  l i e s  
a t  nearly 4000 fee t .  

Grasshopper Ridge, the most striking topographic feature of the 
Onaqui Mountains, r i s e s  abruptly from the f loor  of the desert  on the east, 
but grades into deeply dissected uplands on the west. Northward, Grasshop- 
per Ridge gives way t o  a ser ies  of rugged h i l l s  and a large north-south 
trending s t r ike  valley i s  developed i n  folded Upper Mississippian shales. 
Numerous other s t r ike  valleys, developed on a smaller scale in the Long 
T r a i l  shale, are  present throughout the area. West of the large s t r ike  val- 
ley, the range i s  bounded by a prominent escarpment with steep 1IV1I shaped 
canyons and precipitous c l i f f s ,  indicating a youthful stage i n  erosion. 

*Names of physical features are from B. L. Me survey p l a t s  and 
names applied by loca l  residents. 
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Fig.1--Index Map of the Nor thern  Onoqui Mountains 



Fig.2-- E a s t  V i e w  of N o r t h e r n  Onoqui  M o u n t a i n s  

F ig .3- -V iew of Up lands  W e s t  of G r o s s h o p p e r  R i d g e  



On both the east  and west f ronts  of the range, extensive al luvial  
deposits coalesce t o  fomn'bajadas in the valleys. Pediment slopes are also 
exposed on both sides of the range. 

Shore l i n e  features and the smooth f loor  of the intermontane valleys 
are  evidence of ancient Lake Bonneville. The valleys are veneered with the 
sediments deposited in the geologically recent lake. Sand dunes, probably 
derived from the desert  west of the Cedar Mountains, are  present on a l l  the 
low h i l l s  in the northwestern corner of the area, 

CLIMATE AND VEGETATION 

An ar id  t o  semi-arid climate prevails in the northern Onaqui Moun- 
ta ins  and adjacent parts  of the Great Basin. The weather s ta t ion  located 
a t  Tooele records an average annual precipitation of 16.61 inches. T h i s  
amount i s  probably applicable t o  most of the mapped area excepting the 
summit regions, where the annual precipitation may exceed 20 inches. The 
maximum recorded temperature a t  Tooele i s  104' F. and the minimum is  
-16' F. 

Vegetation representative of the upper Sonoran zone i s  widely dis- 
tributed over the foo th i l l s  and extends upward t o  7200 fee t .  Representa- 
t ive  f l o r a  include juniper, sagebrush, cacti ,  and various flowering plants 
and grasses. Above t h i s  zone, small stands of Douglas f i r ,  aspen, Rocky 
bun ta in  cedar, and chokecherry occur. 

The precipi tat ion and plant  cover r e s t r i c t  the agricultural indus- 
t r i e s  to  stockraising and dry land farming, However, a small area a t  
Hatch Ranch in ~ k u l l - ~ a l l e ~  i s  i r r igated by springs.- 

S m  OF PREVIOUS INVESTIGATIONS 

THE GREAT BASIN 

Clarence King (1870) was among the pioneer geologists t o  postulate 
a theory to account f o r  the  origin of the mountain ranges of the Great 
Basin. He theorized t h a t  the  ranges consisted of eroded anticlines,  the 
valleys being synclines. After the  publication of Gilbert 's  paper (1874) 
in which he emphasized u p l i f t  and monoclinal folds bordered by ver t ica l  
movements, K i n g  (1878) modified these views, but emphasized tha t  faulting 
was superimposed on an e a r l i e r  system of folds. Dutton (1880) accepted the 
theory of faul t ing and an ea r l i e r  period of flexing, but he did not believe 
tha t  the present r e l i e f  of the ranges i s  in aqy way associated with the 
folding. On the contrary, he s t a t e s  t h a t  the present mountains are uplifted 
f a u l t  blocks of a previously developed featureless  platform, upon which the 
present r e l i e f  has been carved by erosion, 

Spurr, a f t e r  a study of Basin and Range faulting in Nevada and 
California (1901), reported tha t  faul t ing along the range fronts  was very 



rare and tha t  faulting present within the ranges i s  not reflected in the 
topography. He also reported t h a t  unfaulted Tertiary beds abut against 
older rocks in the mountains. He presents the challenging idea tha t  the 
present arrangement of mountains and valleys i s  due t o  erosion. 

Davis (1903-1905) developed the cycle of erosion and described the 
physiographic features present on youthful block mountains of the Basin 
and Range province. 

Baker (1913), a f t e r  a study i n  southern Nevada and California, sug- 
ges ted tha t  some of the f a u l t s  bordering the ranges are reverse, produced 
by compression. T h i s  suggestion i s  i n  opposition to  the proposals of 
Gilbert (1928) and others, who believe tha t  the limiting fau l t s  of the 
ranges are normal, due t o  tension. His conclusions were based on clear  
evidence of nearly ve r t i ca l  f a u l t  planes, some of which even dipped into 
the mountains. In addition, he reported there i s  close folding and over- 
turning of the sedimentary rocks on the valley side of the ranges. 

THE ONA$UI MOUNTAINS AND VICINITY 

G. I(. Gilbert and Howell (Wheeler 1875, pp. 26-27 and 238-239, 
writing i n  the report of the Wheeler Survey, mention brief ly that  the 
~Qnaqui Mountains" (ref erring t o  the Onaqui and Stansbwy Mountains) con- 
sist of the faulted west limb of an anticline. Also in the same report, 
Gilbert (pp. 88-89) named Lake Bonneville a f ter  Captain B. I. Bonneville, 
an ewly U. S. ArnTy explorer of the Great Basin. 

S. F. Emmons in Kings Fort ieth Paral lel  Report (1877, pp. 456-457) 
believed tha t  the uAquitt Mountains (the Stansbury and Onaqui ~ounta ins)  
consist of an upfaulted.west limb of an anticline. He also described the 
stratigraphy in the v ic in i ty  of Reynolds Pass (~ohnson pass) as belonging 
to  what he termed the Paleozoic 1Wasatch f ~ r m a t i o n . ~ ~  Also included in the 
report i s  a reconnaissance geologic map (Map 111) which covers the  area 
mapped in t h i s  report. 

Gilbert (1890, pp. 149-151) described the Lake Bonneville embank- 
ment i n  Rush and Skull Valleys. Also i n  the same Monograph (pp. 313.-342 
and 352) he discusses the f a u l t  along the western flank of the 'Aquitt 
Mountains and i t s  relationship t o  similar displacements in the Oquirrh and 
Wasatch ranges. 

Butler (1920) completed the Geologic Map of Utah t o  accompany 
U. S. G. S. Professional Paper 1ll. He shows carboniferous rocks outcrop- 
ping in t h e  Onaqui Mountains.. 

G i l l u l y  (1932) studied in deta i l  the Oquirrh Range. He def b e d  the 
Upper Mississippian and Pennsylvanian stratigraphic terminology which i s  
used in this report. Terminology i s  also used f o r  rocks of the Ordovician, 
Silurian, and Devonian systems as described by Nolan (1935) in the Gold 
Hill dis t r i c t .  

Hubert C. Lanibert (194l) made a reconnaissance study of the south 
and central. Stansbury Range adjacent t o  the north of the area studied in 



this report. He outlined most of the  major s t ruc tura l  features  which extend 
into the Onaqui Mountains from the north, 

FIEZD WORK'AND LABORATORY STUDmS 

The f i e l d  work f o r  this report  was s t a r t ed  in June of 1955 and fin- 
ished the following autumn. 

Geologic mapping was done on a e r i a l  photographs taken i n  1940 fo r  
the U. S, Forest Service (scale  1:20,000) and on photographs taken in 1953 
f o r  the U. S. Geological Survey (scale 1:35,000). Photostatic copies of 
the or ig ina l  land survey p l a t s  were obtained from the Bureau of Land Man- 
agement and were an a id  in locating section corners f o r  ground control and 
served a s  a base f o r  the f i n a l  map. Altimeter traverses were made by auto- 
mobile and foot  t o  obtain elevation control. 

Formation limits and f a u l t  t races  were plot ted by walking the con- 
t a c t s  where vegetation and terrane permitted, but were interpreted from the 
a e r i a l  photographs where not accessible. Stratigraphic sections were meas- 
ured with a s t e e l  tape and Brunton compass. Foss i l s  were collected during 
the measurement of the  sections. 

The base map and geology were compiled from the a e r i a l  photographs 
by means of Kial  p l o t t e r s  operated by M r .  Roland B. Woodland and the 
writer. The- f ina l  map was drafted from t h i s  base. 



GENERAL GEOLOGY 

Paleozoic rocks exposed in the area under consideration represent 
the Ordovician, Silurian, Devonian, Mississippian, and Pennsylvanian sys- 
tems. They aggregate a t o t a l  s t ra t igraphic  thickness in excess of 9600 
fee t ,  consisting of limestone, dolomite, sandstone, and shale facies,  de- 
posited in the miogeosynclinal Millard b e l t  ( ~ a y  1951, pp. 9-13). 

Valley f i l l  and veneer i n  the stream valleys, consisting i n  the 
main of unconsolidated Quaternary f luv ia l ,  lacustrine,  and aeolian de- 
posits,  were derived from the upl i f ted  Paleozoic sequence, 

Refer t o  Figure 4 f o r  a graphic representation of the stratigraphic 
column* 

ORDOVICIAN SYSTEM 

Swan Peak Quartzite 

Exposures of the  Swan Peak quar tz i te  crop out in the northern 
Onaqui Mountains on the north side of Johnson Pass above Los Ricos Station 
in Section 35, Township 5 S., Range 7 W. (see geologic map). In  the 
Johnson Pass area the Swan Peak consists of orthoquartzite, shale, and 
limestone conformably overlying the Pogonip (?) group. Upward it i s  un- 
conformably overlaid by the Fish Haven dolomite. 

Sand dunes and alluvium extensively conceal the formation, but the 
writer was able t o  correlate  the formation by means of f o s s i l s  and dis-  
t inc t ive  l i thology with other l oca l i t i e s ,  par t icular ly  with a stratigraphic 
section measured by Dr.  H. J. Bissel l ,  Kenward McKinney, and Morris 
Petersen in Section 11, Township 5 S., Range 7 W. The wri ter  has prepared 
the following description from f i e l d  notes loaned t o  him of t h i s  section, 
which was measured several  miles t o  the north. 

( 5 )  Fish Haven dolomite. 

Unconformable contact 

(4) The upper un i t  of the Swan Peak consists of medium-thin bedded 
do los i l t i t e  and interbedded black shale. The thickness of the un i t  i s  25 
feet .  The wr i te r  believes this uni t  may correlate  with the dolomite member 



described by Hintze (1951, pp. 21-22) a s  occurring above the Swan Peak in 
western Utah. However, f o r  lack of conclusive evidence indicating a post- 
Swan Peak age, the wri ter  includes this uni t  here. 

(3) The middle uni t  consists of an upper and lower black t o  very 
dark-brown and brown-gray shale, separated by argillaceous limestone and 
shaly dolos i l t i te .  The limestone i s  rnedium t o  t h i n  bedded and the shale 
possesses s l a ty  cleavage; the upper shale of t h i s  unit contains l ingulid 
brachiopods and an excellent graptol i te  fauna. The thickness i s  164 feet .  

(2) The lower Swan Peak, not exposed above Los Ricos, consists of 
interbedded limestone, a r g i l l i t e ,  and f l e s h  colored orthoquartzite. 
Bissell, Petersen, and McKinney measured 107 f e e t  of t h i s  unit far ther  
north. 

Conf omnable contact 

(1) Pogonip ( ~ a r d e n  City I?] formation) group. 

In  northeastern Utah (Ross 1949, pp. 477-478) the Swan Peak, of 
Chazyan age, i s  composed of two members, an upper quartzite and a lower 
fossi l i ferous shale, which separate the  older Garden City formation and 
the younger Fish Haven dolomite. I n  western Utah (see Fig. 5 )  the two 
members are separated by the  intervening Lehman formation and are dis- 
cussed by U t z e  (1951, pp. 20-21), who makes the following statement: 

T h i s  same re la t ion  obtains in central  Utahwhere the Kanosh 
shale appears t o  be almost ident ical  in  fauna a s  well  a s  i n  
lithology with the  lower Swan Peak of northeastern Utah, The 
Swan Peak (?) quartzi te  of central  Utah i s  also almost ident ical  
l i thologica l lywi th  the upper quartzi te  member of the Swan Peak 
formation of northeastern Utah. However, t he  intervening Lehman 
formation of central  Utah has no counterpart, e i t h e r  in l i t h o l -  
ogy or  fauna, in the  northeastern Utah sections. It i s  impossi- 
ble t o  t race  the upper quartzite member of the  Swan Peak forma- 
t ion southward from the type area as it th ins  to  disappear, 
probably by erosion, in the  central  Wasatch, Lakeside, Stansbury, 
and Tintic ranges, although the lower shaly member pers is t s  a t  
Lakeside and Stansbury . 

Fossi ls  collected h m  un i t  3 (text) include Didymograptus patulus 
(?) (Hall), Didymograptus ni t idus pe all) , and Didyxmgraptus m c h i s o n i  
( ~ e c k )  . Fossi ls  ident if ied from t h e  section measured by Bissell, Petersen, 
and McKinney include D. nit idus,  D. murchisoni, Orthis 
Wesestonia (?) sp. 0rtk.s michaeli; was ident if ied from mp. 20-21), and 
Logan Canyon n lark 193 basis 

michaelis, and 
zone M by Hintze 
the Swan Peak a t  
the writer corre- 

l a t e s  the  Swan Peak in t h e  northern Onaqui Mountains with the  Swan Peak of 
Promontory Point and i n  northeastern Utah (ROSS 1949). 



Fig, 4--Erosional Column of the Stratigraphic Section i n  the 
Northern Onaqui Mountains. 
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Fig. 4--Erosional Column of the Stratigraphic Section i n  the 
Northern Onaqui Mountains (continued). 
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Fig. 5--Correlation of t he  Swan Peak Quartz i te  
i 

%ral comunication, D r .  He J. Bisse l l ,  1955 

Fig. 6--Tentative Revision of the  Blue Bel l  Dolomite 
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Pre-Upper Ordovician Unconformity 

Various writers  have described, throughout northern and central  
Utah, a major unconfomity which occurs i n  the lower Paleozoic rocks, due 
probably t o  nondeposition and (or) possible erosion. I n  the south-central 
Wasatch Range, P e r m s  (1955, p. 4) c lear ly  demonstrates the absence of 
Ordovician, Silurian,  and Devonian rocks. In the Tintic d i s t r i c t  (see 
Fig. 6) the wri ter  has observed Upper Ordovician rocks resting on the Lower 
Ordovician Opohonga limestone. On Promontory Point, Webb (1953, p. 189) 
describes the Upper Ordovician Fish Haven rest ing unconformably (?) on the 
Swan Peak, An alledged os i t i ve  area in the  Lower Paleozoic i s  described 
by Stokes (1952, p. 1300 7 in northwestern Utah and adjoining s ta tes ,  al- 
though the lack of Lower Paleozoic rocks may be due t o  l a t e r  u p l i f t ,  

An unconformity ex i s t s  i n  the  Oquirrh ~ange,* where there  i s  a 
thin wedge of Ordovician rocks in  minor angular discordance with the over- 
lying Lower Mississippian carbonates. 

In the Gold H i l l  area, Nolan (1935, p. 16) recognizes an uncon- 
formity a t  t h e  base of the Upper Ordovician. 

The variable thickness of the  Chokecherry dolomite i n  the 
Deep Creek Mountains and its apparent absence on Dutch Mountain 
indicate an unconformity between it and the overlying Fish 
Haven dolomite, of Upper Ordovician age. 

This unconformity has been reported from three other local-  
ities--Eureka, Nev., northern Utah, and southeastern Idaho. I n  
a l l  three the unconformity i s  shown by the varying thickness of 
an underlying quartzi te ,  which is, i n  the Utah and Idaho loca l i -  
t i e s  of Chazy (?) age. The quar tz i te  i n  Nevada i s  probably of 
about the  same age. The hiatus represented by the  unconformity 
i s  thus much greater  a t  Gold Hill than it is  t o  the north o r  
south, bu t  whether the absence of the  high Lower Ordovician beds 
i s  due to erosion o r  nondeposition is not c lear ,  The l a t t e r  
hypothesis i s  perhaps more probable in  view of the lack of con- 
glomerate o r  other c l a s t i c  rocks a t  the  base of the Upper Ordo- 
vician sediments. 

The unconformity in the northern Onaqui Mountains is represented 
by the Fish Haven res t ing  unconformably, with no v i s i b l e  discordance on 
the Swan Peak quartzite.  Hintze (1951, p. 21) and Webb (1953, p. 851 
a t t r ibu te  the  absence of the upper quartzi te  member of the Swan Peak and 
the Eureka quartzi te  t o  possible nondeposition o r  removal by l a t e r  ero- 
sion, 

Fish Haven Dolomite 

The Fish Haven dolomite crops out i n  the  northern Onaqui Mountains 
- -- - - - - 

&Personal c o ~ c a t i o n ,  Dr .  H. J. Bisse l l  and Dr .  J. K. Rigby. 



above LOB Mcos Station on the north side of Johnson Pass. The formation 
is 2p0.feet thick, consisting of thick beds of dark dolomite, which upon 
weathering form rugged c l i f f s .  The Fish Haven unconformably overlies the 
Swan Peak and grades upward in to  the Laketown dolomite. 

The small area of outcrop and numerous f a u l t s  deterred the writer 
from measuring the formation. However, D r .  He J. Bissell ,  Kenward McKinney, 
and Morris Petersen loaned the writer f i e l d  notes of a stratigraphic sec- 
t ion measured in Section 11, Township 5 So, Range 7 W., upon which the fo l -  
lowing description i s  based. 

(4) Laketown dolomite. 

Conf omable contact 

(3) The upper uni t  of the Fish Haven consists of light-gray t o  
medium dark-gray dolomite, interbedded with light-gray, f inely crystal l ine 
dolomite. Beds of black t o  purplish-black cystoid stem bearing dolomite 
are also present. On weathering the uni t  develops massive ledges and a 
meringue surface. The unit i s  medium t o  thick-bedded and i s  156 f e e t  
thick. I n  the Johnson Pass area the writer collected several genera of 
corals from th i s  unit .  

(2) The lower un i t  consists of interbedded dolos i l t i te  and typical 
dark-gray t o  purplish-black, f inely crystal l ine Fish Haven dolomite, with 
cystoid stem fragments. The uni t  i s  134 f e e t  thick. 

Unconformable contact 

(1) Swan Peak quartzite.  

Hintze ( 1  p. 23) s t a t e s  tha t  the Upper Ordovician rocks, typi- 
cally a dark dolomitic facies, i s  one of the most persis tent  units i n  the 
eastern Great Basin. Accordingly it has been recognized in northeastern 
Utah (~ichardson 1919, pp. 4.09-&LO), where the name Fish Haven was f i r s t  
used and extended t o  the  Gold H i l l  d i s t r i c t  by Nolan (1935, pp. 16-17) on 
the basis of similar age and lithology. In  the Tintic d i s t r i c t ,  Lovering 
(1951) grouped t h e  rocks of lower and upper Ordovician age i n  the Blue 
Bell formation. However, the following revision i s  anticipated in the 
near future (see Fig. 6) . 

On the bas is  of similar lithology, stratigraphic position, and age, 
as indicated by the following corals, the wri ter  correlates the Fish Haven 
with the Fish Haven a t  the type loca l i ty  and elsewhere. 

Favistel la  aveolata  o old fuss) 
Halysites g rac i l i s   a all) 
Streptelasma 2 species 



The Laketown Dolomite 

The Laketown dolomite conformably overlies the Fish Haven and is  
gradational with it in the  northern Onaqui Mountains. The formation is  
exposed as a narrow, highly faul ted band north of Johnson Pass i n  Section 
35, Township 5 S., Range 7 We Because of the close proximity of the 
formation t o  major f a u l t  systems, the small area of exposure, and localized 
outcrops which occur on only one ridge, the formation was not measured. An 
estimate of the exposed t h i c h e s s  i s  50-60 fee t .  

The Laketown consis ts  of medium t o  light-gray, t h i n  t o  medium- 
bedded dolomite, which appears banded i n  the lower pa r t  of the unit .  The 
texture i s  fine t o  coarse (sucrose) crystal l ine.  Thin st r ingers  and 
nodules of white cher t  are d is t r ibu ted  throughout the section a s  w e l l  a s  
fragments of pentamerid brachiopods and favos i t id  corals. 

The Fish Haven-Laketown boundary i s  gradational and occurs in an 
unfossil iferous zone. The contact was chosen where the typically darker 
dolomite of the  Fish Haven grades upward in to  the light-gray banded dolo- 
mite of the lower Laketown. The upper contact with the  Devonian rocks was 
drawn where the  light-gray of the Laketown grades upward into a l i g h t i  
bluish-gray dolomite having a f i n e  t o  microcrystalline texture. 

A t  the  type loca l i t y  of the Laketown (~ichardson 1913, p. U O ) ,  the 
formation consists of massive, gray-white dolomite intercalated with lenses 
of sandstone, the formation being 1000 f e e t  thick. A Silur ian age was 
assigned t o  the  beds on the evidence of poorly preserved foss i l s .  Light- 
gray dolomitic rocks are also present a t  Gold H i l l  (Nolan 1935, PP. 34-35) 
and i n  the  Tint ic  d i s t r i c t  (see Fig. 5),  where they are  a lso of Si lur ian 
age. MacFarland (1955, pp. 34-35) made an extensive study of the Laketown 
and i t s  equivalents throughout the  eastern Great Basin from which he made 
the following conclusions and proposals: 

(1) The Laketown dolomite was formed under shallow water condi- 
t ions,  punctuated by br ie f  in te rva ls  of subaerial erosion. The dark dolo- 
mite was probably formed in deeper water than the l i g h t  dolomite o r  was 
subject t o  l e s s  reworking of the sediment. 

(2) Slow subsidence permitted extensive reworking of the Laketown 
sediments with the  attendant l o s s  of organic material, thus giving r i s e  t o  
the  l i g h t  dolomite. 

(3) Conditions i n  the  Silurian sea favored syngenetic doLomiti- 
zation. 

(4) The Laketown dolomite can be traced a s  a d i s t inc t ive  un i t  
throughout t he  eastern Great Basin, thus the  name Laketown should be ap- 
p l ied  t o  rocks of S i lur ian  age i n  the  area. 

The wr i te r  correlates  the Laketown i n  the northern Onaqui Mountains 
with t h e  Laketown i n  the Gold H i l l  area (Nolan 1935, pp. 18-19) and 



adjacent pa r t s  of the  Great Basin on the basis  of similar lithology and 
st ra t igraphic  position. 

DEVONIAN SYSTEM 

Sevy-Simonson Dolomite ( ~ n d i f  f erentiated) 

Rocks of Devonian age crop out in the area under consideration on 
a ridge c re s t  north of Johnson Pass between Los Ricos Station and Devils 
Gate (section 35, Township 5 S., Range 7 We ) . Due t o  the extreme breccia- 
t i on  of the rock and the  s m a l l  area of exposure, the Sevy-Simonson were 
not studied i n  de ta i l ,  

According t o  D r ,  He J. Bissell ,  Morris Petersen, and Kenward 
McKinney, from f i e l d  notes loaned the  writer, the Sevy and the Simonson 
are  59 and 193 f e e t  thick,  respectively, a s  measured several miles north 
of Johnson Pass i n  Section ll, Township 5 S., Range 7 W. They describe 
the Sevy as  consisting of very light-gray t o  faint bluish-gray, micro- 
c rys ta l l ine  t o  f ine-crystal l ine dolomite. It i s  doloarenaceous t o  
s l igh t ly  sandy in the upper few f e e t  and i s  th in  t o  medium bedded through- 
out. The Simonson consis ts  of dark-gray, dark-bluish-gray, and f a in t  
brownish-gray, microcrystalline t o  coarse (sucrose) crystal l ine dolomite. 
Bedding i s  medium t o  thick,  The uppermost un i t  forms ledges on weathering 
and contains s i l i c i f i e d  corals  of the  genera: Cladopora, Striatopora, and 
Favosites. 

On the basis  of similar age, lithology, and stratigraphic position, 
the  writer correlates  the Sevy-Simonson with the Sevy and Simonson dolomite 
in the Gold H i l l  ( ~ o l a n  1935, pp. 18-19) and the Tint ic  d i s t r i c t s  (see 
Fig. 6). 

MISSISSIPPIAN SYSTEM 

Gardner Dolomite 

In  the northern Onaqui Mountains the Gardner formation i s  exposed 
on the eas t  f lank of Grasshopper Ridge and on the lower slopes of the west- 
ern escarpment in the v ic in i ty  of Johnson Pass, Two dis t inct ive l i thologic 
un i t s  were recognized and studied: a lower member consisting of massive- 
bedded dolomite and an upper thin-bedded foss i l i fe rous  merriber, The upper 
member i s  530 f e e t  thick; the thickness of the lower member could not be 
determined a s  the base i s  not exposed. The d is t inc t ive  curley bed was not 
recognized a s  separating these two members a s  it was by Clark (1954, p. 28) 
in Utah County, 

The lower Gardner consists of massive t o  thin-bedded, l i g h t  to  
dark-gray dolomite and light-gray and buff c l a s t i c  limestone. The texture 
of the dolomite var ies  from f ine  to medium crystal l ine and the limestone 



ranges from f i n e  to coarse grained, the  coarser va r i e t i e s  consisting of 
crinoid hash. Black cher t  nodules and s t r ingers  are  abundant, especially 
i n  the  lower p a r t  of the  unit .  Corals of the genera Syringopora and 
Caninia a re  present throughout the  lower member. 

Light -gray, th in  t o  medium bedded limestone dominates the upper 
member. It i s  typical ly  f i n e  t o  medium grained, but coarse var ie t ies  are 
loca l ly  present, consisting mainly of f o s s i l  hash and crinoid stems. One 
outstanding fea ture  i s  the  foss i l i fe rous  character of the  beds. Many of 
the f o s s i l s  a r e  s i l i c i f i e d  and stand i n  r e l i e f  above the surface, thus 
enabling the wr i te r  t o  ident i fy  the following forms i n  the f ie ld :  

Syringopora sp . 
Lithostrot ionel la  sp. 
Multithecopora sp. 
Caninia sp. 
Euom~hdus So. 

Clark (1954, p. 45) arrived a t  t h e  following conclusions concern- 
ing the  Gardner formation i n  Utah County, Utah. 

(1) The dolomite present within the  formation i s  secondary, G., 
it i s  the r e s u l t  of marine and post- l i thif icat ion dolomitization, 

(2) The Gardner formation represents a stable shelf  deposit, the  
upper member having been deposited upon s l igh t ly  more unstable conditions 
than the lower. 

(3) The fauna of the  lower member is Lower Kinderhookian age and 
the fauna of the  upper member i s  Upper Kinderhookian and Lower Osagean. 

The f o s s i l s  ident i f ied  by the  wri ter  a re  essent ia l ly  congeneric 
and conspecific with those l i s t e d  from the  Gardner by Clark (1954, p. 7), 
indicating a similar age. 

Gilluly (1932, pp. 20-24) used the term Madison f o r  rocks similar 
in l i thology t o  the upper Gardner i n  the  Oquirrh Range. Various other 
wri ters  have also used this terminology f o r  foss i l i fe rous  limestones of 
lower Mississippian age i n  the cent ra l  Wasatch Mountains (see Fig. 7) .  
I n  this report  the wr i te r  used the term Gardner because of the close 
l i tho logic  s imilar i ty  t o  the Gardner dolomite of the Tintic d i s t r i c t  a s  
defined by Lingren and Loughlin (1919, pp. 39-40) and revised by Lovering 
e t  a l .  (1951). The sequence of fossi l i ferous,  thin-bedded limestone and - 
massive-bedded dolomite i s  s t r ikingly similar t o  the  Gardner i n  the type 
loca l i ty .  On t h i s  basis the wri ter  correlates  rocks with the Gardner i n  
the Tintic d i s t r i c t .  

The Pine Canyon Limestone 

The Pine Canyon limes-bone crops out on the  eas t  face of Grasshopper 
Ridge and in the c l i f f s  of the  northern pa r t  of the western escarpment. 
The formation conformably overl ies  the  Gardner and i s  composed of two 



@A. A. Baker (1947), Stratigraphy - of the Wasatch Mountains in the 
Vicinity of Provo, Utah, U. S. G. S. , Oil  and Gas Investigations, 
Preliminary Chart  30. 

FIG, 7--(Proposed) Correlations of the Mississippian and Peilnsylvanian Rocks 

cp 

-2 
cp + 
4 

X 
V) c 

Onaqui 
Mountains 

(This paper) 

Cr 

c 
cp .4 
a a .& 
V) V) 

ad 

V1 
V1 

2. 

I 

Standard 
Section 

Des Moines 
Series 

Atoka 
Series 

c 
0 
Y 

8 
L 

E 
h 

Des Moines 
Series 

Atoka 
Series 

Morrow 
Series 

Springer 
Series 

Chester 
Series 

Meramoc 
Series 

Osage 
Series 

K inde rlnook 
Series 

Oquirrh 
Basin 

Sadlick (1955) 

Soutla Centra 1 
Wasa tch 

Mountains* 

c 
0 
.rl w 
cp 

ii 
0 
LL 

c 
0 
.rl Y 

E o 
LL 

E 
Ll -4 

Sandy 
Unit 

- ?- 

LI .rl 

5 

g 

Des Moines 
Series 

Atoka 
Series 

s 
0 e- ?- 

Limestone 
Unit 

Morm w 
Series 

Manning 
Canyon 

-r ?-/' ?- 
Morrow 

Series 

Manning 
Canyon 
Shale 

--- 
Great Blue 
Limestone 

7- - 
Humbug 

Forma tion 

--- 
Desere t 

Limestone 

---- 

Madison 

H 

3 
Z 
CI 

' c p  

Manning 
Canyon 
Sha l e  

Great  Blue 
Limestone 

Humbug 
Forma tion 

Pine Canyon 
Limes tone 

Gardner 
I Dolomite 

Upper 
Limestone 

Long t ra i l  
Shale 

Lower 
Limes tone 

~ i m e s t o n e  
I 

Hum bug 
Forma tion 

Desere t 
Limestone 

Madison 
l imes tone  



dis t inc t ive  l i tho logic  uni ts .  The lower member consists of interbedded 
cher t  and black limestone which upon weathering forms high mgged ledges. 
The upper member, by far the thickest ,  consis ts  of interbedded orthoquarts- 
i t e ,  sandstone, and limestone which typically weather into alternating 
slopes and c l i f f s .  The formation as measured on Grasshopper Ridge is 1381 
f e e t  thick. 

The lower member, un i t  15 (see Fig. b), i s  203 f e e t  thick, consist- 
ing mainly of black, th in  t o  thick bedded, c l a s t i c  limestone. Abundant 
i r regular  nodules and s t r i nge r s  of black and brown chert, averaging 2-6 
inches thick,  a r e  charac te r i s t ica l ly  bedded throughout and stand i n  relief  
above t h e  limestone. Fkamples were noted where t he  cher t  has replaced 
colonies of Syringopora, indicating t h a t  much of the chert may be secondary. 
The lower member i s  much thinner on the western escarpment, being less  than 
100 f e e t  thick. 

The upper member, 1178 f e e t  th ick and comprising the remainder of 
the  units,  cons is t s  of l en t icu la r ,  calcareous sandstone and orthoquartzite 
interbedded with  gray and black, fine t o  coarse-grained c las t ic  limestone, 
The limestone f acies  is. generally encrinal, and contains a large quantity 
of admixed sand and chert .  The l a t t e r ,  not as  p l en t i fu l  in the upper mem- 
ber  a s  the  lower, occurs randomly a s  t h in  s t r ingers  and nodules paralleling 
the bedding. Beds of dense orthoquartzite and quar tz i t i c  sandstone ce- 
mented by various amounts of s i l i c a ,  show prominent crossbedding and weather 
d u l l  reddish-brown. Friable,  thin-bedded calcareous sandstone f oms a large 
p a r t  of the section, but i s  not well  exposed as  it weathers t o  benches 
strewn with t a l u s  from ledges of  more r e s i s t an t  limestone and quartzite, 

The contact wi th  the overlying Humbug formation on Grasshopper Ridge 
was chosen a t  t h e  top of a 35 foo t  un i t  (uni t  24, Fig. 4) of black, thin- 
bedded limestone which marks t h e  highest bed of chert. It also contains 
several  genera of corals.  Above t h i s  un i t  the  H d u g  consists of lenticular 
beds of sandstone and limestone. I n  the western escarpment the boundary was 
chosen a t  the  highest bed in which black cher t  occurs with the coarse- 
grained sandy limestone, 

The type l o c a l i t y  f o r  the  Pine Canyon limestone is  Pine Canyon in 
the Tint ic  d i s t r i c t ,  defined by Lingren and Loughlin (1919, pp. ~o-W),  with 
which the wri ter  correla tes  this section. There t h e  formation consists of 
black, thin-bedded limestone with  abundant cher t  banding and an upper unit 
of coarse grained sandy limestone. It separates the  Gardner dolomite and 
the  limestone and sandstone f ac i e s  of the  Hunibug. The Deseret limestone 
(Gilluly..,1932, pp. 25-26) in the Oquirrh Range, with which a tentat ive cor- 
r e l a t i on  i s  made, i s  almost l i tho logica l ly  iden t ica l  t o  the  Pine Canyon and 
the s t ra t igraphic  sequence i s  a l so  similar. The Deseret overlies cherty and 
foss i l i fe rous  limestone of Kinderhookian and lower Qsagean age and i s  s t ra -  
t igraphical ly  below the Humbug sand and limestone ' f acies. 

Lingren and Loughlin (1919, p. 41) s t a t e  t h a t  the lower par t  of the 
Pine Canyon is Madison age and t h a t  the  upper coarse-grained limestones are 
upper Mississippiam age. In respect t o  ser ies ,  the  Pine Canyon can proba- 
bly be regarded a s  upper Osagean and lower Meramecian age. T h i s  is  sub- 
s tan t ia ted  by species of the  genus Endothyra collected by Calderwood (1951, 
p. 39)  from the upper 100 f e e t  of the  Pine Canyon in the  Cedar Valley H i l l s .  



The forms were tentat ively assigned to lower Meramecian by Thomas and 
Zeller. The s trat igraphic values of corals collected by the writer from 
the upper 35 f e e t  of the formation have not been determined but elsewhere 
they occur in lower and upper Mississippian rocks. These corals, identi-  
f i ed  by the writer,  a re  as follows: 

Trilophylli tes subcrassus su as ton & 
Dip l l u m  inconstans (Okulitch & 
Lit?szotion whitneyi ( ~ e e k )  
Lithostrotionella af. - L. americana 
Ekvasophyllwn (?) sp. 

~ u t s c h i c h )  
Albritton) 

The Humbug Formation 

The Humbug formation conformably overlies the Pine Canyon, which 
grades in to  the former in the northern Onaqui Mountains. The formation 
crops out a s  narrow bands on the east  face of Grasshopper Ridge and i n  the 
southern pa r t .o f  the western escarpment, eas t  of Hatch Ranch. Topographi- 
ca l ly  the Humbug forms a ser ies  of alternating ledges and slopes which, 
from a distance, appear l i g h t  brown in contrast  t o  the massive-bedded, 
blue ledges of the overlying Great Blue limestone. 

The Humbug consists of intercalated orthoquartzite, calcareous 
sandstone, and c l a s t i c  limestone, total ing 575 f e e t  thick. Most of the 
sandstone and the quartzi te  are  len t icu lar  and when traced l a t e ra l ly  grade 
into other rock types. Although not always obvious, crossbedding and r ip-  
ple  marks are  character is t ical ly present throughout the sil iceous material. 
Corals are  abundant and according to Livingston (1955, pp. 25 and 33) are 
the most abundant macrofossil present, suggesting deposition i n  l e s s  than 
100 f e e t  of water. 

The limestone fac ies  of the HWTibug varies  from l i g h t  t o  dark-gray, 
and upon weathering typical ly forms ledges. It i s  mainly clast ic ,  com- 
posed of f o s s i l  fragments and other organic debris with a considerable 
amount of admixed quartz sand. The texture of the limestone i s  f ine  t o  
coarse grained and should appropriately be termed encrinal. 

Siliceous d e t r i t a l  rocks of the Humbug consist  of red weathering 
calcareous sandstone and quartzi te  cemented with varying amounts of s i l ica.  
The calcareous sandstone i s  l e s s  res is tant  t o  weathering and forms slopes 
and benches i n  contrast  t o  t h e  ledge forming quartzite.  Livingston (1955, 
p. 10) concluded t h a t  the  majority of the sand can be c lass i f ied  on the 
Wentworth scale a s  medium t o  f i n e  grained, The degree of rounding sug- 
gested t o  him t h a t  the  sand had undergone more than one cycle of erosion. 

The boundaries of the  Humbug formation are  gradational with the 
underlying Pine Canyon and the overlying Great Blue limestone, The upper 
contact i s  the more obvious, being drawn a t  the highest mappable sandstone 
bed. The lower contact i s  the top of the highest bed containing cherty 
limestone. 

Tower and Smith (1897, p. 625) named the formation from outcrops 
in the v ic in i ty  of the Humbug mine i n  the Tintic d i s t r i c t .  I n  central  and 



northern Utah the Hwnbug has been recognized and studied a t  many local i -  
t ies .  bans ( ~ i n g  1877, p. 442) had previously mapped the formation in 
the Pelican Hills eas t  of Lake Mountain and in the Oquirrh Range, where it 
was included as par t  of the Lower Intercalated Series. Livingston (1955) 
completed a detailed study of the formation and extended it in to  the 
Stansbury and Lakeside Mountains. Gilluly (1932, p. 28) recognized and 
studied it in the  Oquirrh Range. 

M r .  Del E. Davis and the writer collected several genera of corals 
from the Humbug on Grasshopper Ridge, of which a p a r t i a l  l i s t  follows. A 
more complete treatment w i l l  be presented by M r .  Davis a t  a l a t e r  date. 

Ekvasophyllum sp . 
Lithostrotion 
Dip hyp hyllum 

Weller (1948, chart  5),  Livingston (1955, p. 28), and others assign 
an upper Meramecian age t o  the Humbug, but they point out tha t  in the 
Cottonwood area of the Wasatch Range the Hwnbug may be younger. The s t ra-  
tigraphic value of corals  collected by Mr .  Davis and the wri ter  has not yet  
been determined. 

On the bas is  of similar lithology and stratigraphic position, the 
wri ter  correlates the Humbug with the Humbug in the Oquirrh Range 
( ~ i l l u l y  1932, p. 28) and adjoining areas. 

The GreaL Blue Limestone 

The name Great Blue, a miner' s term, was adopted by Spurr (1895, p. 
375) f o r  exposures i n  the Mercur mining d i s t r i c t  of the Oquirrh Range. In 
the area under consideration the formation occurs a s  westerly dipping 
s t r a t a  on the west face of Grasshopper Ridge and extends northerly into the 
southern Stansbury Mountains on the western escarpment. In outcrops the 
formation typical ly occupies the high cres t l ine  and forms steep ta lus  
slopes. The upper and lower boundaries a re  gradational with the h ibug  and 
the k i n g  Canyon shale. 

The Great Blue i s  divided into three members by the Long Trai l  shale 
(Gilluly 1932, p. 291). The medial carbonaceous shale member i s  typically 
olive-green t o  black and i s  intercalated with beds of f r iab le ,  fhe-grained 
sandstone.and dense orthoquartzite. The wri ter  had considerable d i f f icu l ty  
in accurately tracing it on Grasshopper Ridge and on the western escarpment. 
T h i s  W f i c u l t y  mg~ be pa r t i a l ly  explained by t a lus  accumulations which 
cover the outcrops. Consequently only the approximate position of the long 
Trail i s  shown in these areas on the  geologic map (see Plate  2). 

A s  measured on the western escarpment above Hatch Ranch, S. 12, T o  

6 S., Re 7 We, the lower member i s  745 f e e t  thick and the upper member is 
200 f e e t  thick. The position of the Long Trail was located by f l o a t  in 
t a lus  on a slope beneath ledges of blue-gray limestone. From measurements 
a t  t h i s  loca l i ty  and observations in other areas, the Long Trail appears t o  
be approximately 55 f e e t  thick. These f igures may not be accurate as  the 



Great Blue limestone has been faulted, thickened, and thinned throughout 
much of i t s  extent. 

The upper and lower members of the Great Blue are conrposed of a 
monotonous sequence of thin t o  massive-bedded, nearly homogeneous lime- 
stone, devoid of any dist inct ive key beds. The limestone i s  typically 
c l a s t i c  and s l ight ly  argillaceous, f ine to  medium grained with randomly 
distributed beds of medium t o  coarsely crystal l ine limestone throughout. 
Several forms of  bryozoans are present throughout the section but were not 
identified. Several lent icular  beds of sandstone crop out about150 fee t  
from the base of the section but they are not everywhere present a t  t h i s  
horizon. Stringers and irregular nodules of black chert, up t o  8 inches 
in diameter, occur pa ra l l e l  t o  the bedding and are  abundant i n  certain 
parts of the section, especially the upper pa r t  of the lower limestone 
meniber. Case-hardening i s  common throughout, and closely resembles the 
chert. I n  the upper member chert  i s  generally red and black and occurs 
as s t r ingers  which are not as  thick as those i n  the  lower member. Corals, 
which are often distorted, occur rather profusely in some areas of Great 
Blue. The following species were collected from the lower member: 

Caninia (?) 2 species 
Ekvasonhv1l.um inclinatum (parks 1 

Lithos'tro t ion whitneyi (Meek) - 
G i l l u l y  (1932, p. 30) who mapped the formation in the Oquirrh 

Range, collected a large and varied fauna throughout the section and as- 
signed it t o  Upper Mississippian. A more recent study by Weller (1948, 
pp. 91-96) agrees with Gilluly' s age assignment but places it as Lower 
Chesterian. The corals collecbed by the writer agree with this age as- 
signment. The same species have been reported from the Brazer in north- 
ern Utah (parks 1951), which i s  regarded a s  Upper Mississippian. 

The writer correlates the Great Blue limestone of the Onaqui 
Mountains with the Great Blue of the type area i n  the Oquirrh Range 
( ~ i l l u l y  1932, p. 30) on the basis  of similar fauna, lithology, and stra- 
tigraphic position. 

MISSISSIPPIAN AND PENNSYLVA.NIAN SYSTEMS 

Manning Canyon Shale 

The Manning Canyon shale was named by Gillu3.y (1932, p. 31) in 
the Oquirrh Range. Rocks of similar l i thology and stratigraphic position 
are a lso  present i n  the northern Onaqui Mountains. 

A thick, s t ructural ly complex section of  the Manning Canyon is  
poorly exposed in a wide valley which extends northward from Grasshopper 
Ridge t o  Victory Canyon in the southern Stansbury Mountains. Elsewhere 
p a r t i a l  sections crop out in B i g  Hollow and in the uplands west of Grass- 
hopper Ridge. Because of thrust  f a u l t s  and the ease with which the shale 



i s  reduced to slopes by weathering, continuous eqosures are  not available 
in the area. An accurate stratigraphic measurement can not be made but a 
minimum t h i c h e s s  of 1000 f e e t  i s  suggested by the map pattern. 

The Manning Canyon shale consists of black shale which possesses 
s l a ty  cleavage, intercalated and len t icular  units of dense reddish-brown 
orthoquartzite, or thos i l t i te ,  and argillaceous and blue-gray c las t i c  lime- 
stone. The c las t i c  limestone i s  medium t o  thick bedded and contains th ick 
black and red str ingers  of chert. The chert i s  usually absent in the thin, 
platy and yellow argillaceous limestone. Ellipsoidal concretionary nod- 
ules, present local ly i n  the shales, are l ined with euhedral crystals  of 
pyr i te  and pseudomorphs of limonite a f t e r  pyrite, 

The lower boundary of the Manning Canyon i s  gradational with the 
Great Blue and was mapped a t  the f i r s t  bed of quartzite o r  shale which 
could be traced la tera l ly .  The upper contact i s  defined by the regularly 
bedded sand and limestone facies  of the Oquirrb. 

I n  the Oquirrh Range ( ~ i l l u l y  1932, pp. 32-33) and in the Gold H i l l  
d i s t r i c t s  ( ~ o l a n  1935, pp. 31-33), the Manning Canyon shale straddles the 
Mississippian-Pennsylvanian time boundary. This was also concluded by 
MacFarland ( 1 9 ,  p 12), a f t e r  ident if icat ion of numerous f o s s i l  forms, 
and he s t a t e s  tha t  the age of the formation is upper Chester and Springer. 
The following f o s s i l s  also suggest th i s  t o  be true i n  the northern Onaqui 
Mountains : 

Triplophyllites e l l ip t i cus  ( 2 )  (White) 
Triplophyllites sp . 
Schiziophoria sp . 
S ~ i r i f  e r  missouriensis  wallow) 

Marginifera sp. 
Nucula SD. 

Yoldia lLngifrons 
Derbyia sp. 
Soc hkineophyllum 

(Conrad) 

SP 

On the basis of similar age, lithology, and stratigraphic position 
the wri ter  correlates the Manning Canyon with the Manning Canyon in the 
Gold H i l l  (Nolan 1935, pp. 31-33) and the Oquirrh Range (Gilluly 1932, pp. 
32-33) 

PENNSYLVANIAN SYSTEM 

The Oquirrh Formation 

The Oquirrh formation was named by Gilluly (1932, pp. 34-35) in 
the Oquirrh Range f o r  a thick sequence of alternating limestones and sand- 
stones which are in excess of 15,000 feet.  This formation i s  reported t o  
be 26,000 f e e t  thick in Central Utah (Thompson, Verville, and Bissell  
1950, p, 430), of which 16,200 f e e t  i s  referred to the Pennsylvanian and 



9,800 f e e t  t o  the  Permian. The Oquirrh forms by far the thickest s t r a t i -  
graphic u n i t  i n  the  northern Onaqui Mountains. Outcrops are well exposed 
in a se r i e s  of low rugged h i l l s  i n  the northeastern par t  of the area and 
on thrus t  blocks overlying the  Manning Canyon shale west of Grasshopper 
Ridge. Di f fe ren t ia l  erosion of the  limestone and the interbedded siliceous 
f ac i e s  develops a ledge and t a lus  slope topography, the l a t t e r  conceding 
many ledges of r e s i s t an t  quartzite.  

Becaxse of the  great thiclmess of the  formation, the writer sub- 
divided it in to  three mappable un i t s  on l i t h i c  breaks: a lower black lime- 
stone unit ,  a middle sandy limestone unit ,  and an upper predominantly 
s i l iceous limestone and orthoquartzite unit .  Their ages probably corre- 
spond closely t o  the  Morrow, Atokan, and DesMoines series,  respectively, 
a s  mapped i n  the  Oquirrh Range by MacFarland (1955, pp. 13-14), in the 
south central. Wasatch Mountains by Olsen (1955, pp. 11-13), and others. 
The l i tho logic  sequence of the rocks in the mapped area i s  similar t o  the 
sequence i n  these other  areas. 

The Morrowan (?) rocks crop out a s  a thin band, 85 t o  120 fee t  
thick, extending roughly south from Clover Creek to the  vicini ty  of Grass- 
hopper Ridge where they are  covered by an overthrust of the Manning Canyon 
shale. The limestone of the  u n i t  i s  typ ica l ly  dark-gray t o  black, finely 
c rys t a l l i ne  and devoid of fos s i l s ,  excepting an a lga l  biostrome, one to 
two f e e t  thick which occurs a t  the top of the section. Irregular black 
cher t  nodules are randomly dis t r ibuted throughout, a s  well as th in  laminar 
s t r ingers  of f i n e  grained quartz sand, 

The Atokan (1) ser ies ,  1596 f e e t  thick where measured in S. 32, 
T. 5 S., R. 6 W., consis ts  of intercalated and len t icu lar  beds of reddish- 
brown sandstone, orthoquartzite, and g r w  c l a s t i c  limestone. The a l te r -  
nating sandstone a d  limestone produces a ledge and slope topography, 'The 
s i l iceous d e t r i t a l  rocks, most abundant in the lower par t  of the series, 
a r e  f i n e  t o  medium-grained and cemented with varying amounts of calcium 
carbonate and s i l i ca .  The limestone i s  th in  t o  thick bedded and consists 
of f o s s i l  hash and a l g a l  bodies with a high proportion of  admixed quartz 
sand and occasional cher t  nodules. A t  the base of the measured section i n  
Johnson Pass, greenish-black shales a re  interbedded in the sandy limestone, 
but were not observed elsewhere in the area. The following f o s s i l s  were 
collected and ident i f ied  from the Atokan (?) rocks: 

Tabulipora sp . 
Linoproductus sp . 
Rhombopora sp . 
S ~ i r i f e r  SD. 

An incomplete section of the DesMoines (?) rocks, composed of a t  
l e a s t  1970 f e e t  as calculated from the  outcrop width on the map, i s  pre- 
dominantly gray, s i l iceous limestone and l i g h t  reddish-brown orthoquartz- 
i t e .  Numerous beds of intraformational limestone conglomerate occur 
loca l ly  i n  the uni t ,  consisting of pebble-size limestone and chert  (?) 
fragments which a re  t i g h t l y  cemented. Fusulinids collected several 
hundred f e e t  above what was mapped as  t h e  Atokan-DesMoines boundary were 
examined by Dr.  Me L. Thompson. I n  a l e t t e r  dated December 7, 1955, he 



makes the following statement: 

Four of the slides,  . . . contain specimens which if mature 
probably belong to-  the  genus Profu&inella 
sibly be young of Fusulinella. Three other 
contain what looks l i k e  Fusulinella. Three 
t a in  fusulinids, but I am not cer tain as  t o  

These may pos- 
s l ides,  . . . 
s l ides  . . . con- 
the  genus, prob- 

ably- e i ther  Fusulinella o r  Profusulinella. 

This indicates tha t  the  bed from which they were collected, providing the 
forms were a l l  Fusulinella, i s  lower DesMoines o r  upper Atokan (~hompson, 
Verville, and Bissel l  1950, p. 433, and Thompson 1948, pp. 22-23). 

West of the Onaqui Mountains i n  the Gold H i l l  d i s t r i c t  ( ~ o l a n  1935, 
pp. 33-36), rocks of the Oquirrh formation containing the genus Fusulina, 
occur stratigraphically inrmediately above the Manning Canyon. The genus 
Fusulina, according t o  Thomas Verville, and Bissel l  (1950, p. 435) and 
Thompson (1948, pp. 22 and 6 9 j ,  occurs in rocks of DesMoines age, thus in- 
dicating an unconformity exists  between the basal beds of the Oquirrh and 
the Manning Canyon i n  the Gold H i l l s  area. The writer believes this un- 
conformity may ex i s t  i n  the northern Onaqui Mountains but probably with a 
shorter hiatus, f o r  southeast of Hatch Ranch rocks of typicdl Atokan 
lithology appear t o  r e s t  normally upon the Manning Canyon (~ig. 8). How- 
ever, the lack of Morrow rocks may be explained by unmapped fau l t s  or  a 
possible f ac ies  change. Because of the uncertain age of the rocks and the 
complex structure, t h e  Oquirrh formation was not differentiated i n  this 
area on the geologic map. 

Quaternary deposits, consisting of fanglomerate, Lake Bonneville 
sediment, alluvium a d  sand dunes, unconfonnably overlie the older, up- 
l i f t e d  Paleozoic sequence. 

Pre-Lake Bonneville Fanglomerate 

Pleistocene fans spread apron-like from the base of the western 
escarpment and i n  the piedmont adjacent t o  Rush Valley. The fans are  
indented with wave-cut terraces and beaches and are  unconf ormably over- 
l a i n  with lacustr ine sediments, thus defining them as pre-Lake Borne- 
v i l l e .  The fanglomerate i s  composed of poorly sorted debris, derived 
mainly from t h e  upl if ted Paleozoic sequence i n  the adjoining mountains. 
The material consis ts  of admixed angular boulders, cobbles, sand, and 
silt, and is unconsolidated except where local ly cemented by caliche. 
The fans in the vicinity of Clover, several miles eas t  of the area, are 
a t  l e a s t  1000 f e e t  thick (Carpenter 1913). 
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Fig. 8- -Diagram of the Lower Oquirrh Formation from the Gold Hill District to the South Central Wasatch Mountains, Utah 



Lake Bonneville Group 

Lacustrine sediments are represented by the Lake Bonneville group 
i n  Skull Valley. The group consists of three formations which are i n  
the order of t h e i r  deposition: the  Alpine, the Bonneville, and the Provo 
( ~ u n t ,  Varnes, and Thomas 1953, and ~ i s s e l l l 9 5 2 ) .  The former two are 
present in the area, but due t o  the d i f f icu l ty  i n  distinguishing the 
Bonneville level ,  the group was not subdivided, The sediments consist of 
unconsolidated f i n e  gravel, sand, silt, and clay, 

The group contains buried s o i l  prof i les  which have been correlated 
with similar s o i l  prof i les  in the Ma3 Mountains and ancient Lake 
Lahontan. The Lake deposits a re  dated a s  Pleistocene, largely Wisconsin, 
by Bisse l l  (19b8) and Hunt, Varnes and Thomas (1953). 

Recent 

Sand Dunes 

Sand dunes, i n  the northwestern corner of the area, unconformably 
overlie the Lake Bonneville group, thus dating them as post-lake Bonneville 
or  Recent. The f i n e  quartz sand was blown in from the western desert 
through the gap in the Cedar Mountains (~ing 1877, p. 462). 

Alluvium 

Modern day a l luv ia l  fans overlie the Lake Bonneville group and 
the stream beds are veneered with gravel sand, silt, and clay. Numerous 
ta lus  s l ides  are  present beneath many of the steep ledges throughout the 
area. 

STRUCTURE 

The northern Onaqui Mountains were involved in several phases of 
the Laramide Orogeny, as well  as the  Basin and Range disturbance. The 
chief s t ruc tu ra l  elements, folds,  thrusts, and normal and high angle 
faul t s ,  plus the  presence of an ancient erosion surface indicate the area 
has been subjected t o  intense diastrophism. 

FOLDS 

The s t r a t a  composing the northern Onaqui Mountains are folded into 



two major structures,  th"e1over Syncline and the Onaqui fo ld  system. 
Numerous other folds, many of them too small t o  show on the map, are 
present. 

Clover Syncline: The Clover Syncline, the dominant s t ructural  
feature of the northeastern pa r t  of the area, extends from the southern 
Stansbury Mountains south of Johnson Pass where it plunges and disappears 
beneath the alluvium. It i s  nearly symmetrical, excepting the s t r a t a  on 
the west flank in Victory Canyon which are sharply overturned. I n  
Johnson Pass the axis i s  displaced by a ser ies  of steeply dipping paral- 
l e l  f a u l t s  which trend northeast. 

Onaqui Fold System: The Onaqui fo ld  system i s  a group of open 
subparallel folds which extend northward from Grasshopper Ridge into the 
western escarpment. The s t r a t a  on the flanks of the folds are gently 
dipping, rarely exceeding 35 degrees. The poor exposures and the di-  
versely oriented joints  of the quartzite i n  the Manning Canyon shale 
made it d i f f i c u l t  to  map the structures. The two f o l d  s in S. 23, T. 6 
S. ,  R. 7 W. are  probably genetically re la ted  to the Onaqui fold system 
as  they have the  same northwest trend and open type folding. 

I n  general the fo lds  are  subparallel and trend approximately 
N. 15' W. t o  N. 25' If. They approximately pa ra l l e l  the ridge crests  and 
the borders of the range. The trend i s  also similar t o  the trend of the 
folds in the Oquirrh Range ( ~ i l l u l y  1932, Plate  12) and those in Lake 
Mountain ( ~ u l l o c k  1951, p . 12) . 

FAULTS 

There are three principal types of f au l t s  which are represented 
in the area: (1) older high angle faul t s ,  (2 )  thrust  fau l t s ,  and (3) 
Basin and Range normal faul ts .  

High angle faul t s :  There are  numerous high angle transverse 
f a u l t s  in the area with various stratigraphic displacement. The f a u l t  
i n  S. 19, T. 6 S., R. 6 We has over 1800 f e e t  of stratigraphic displace- 
ment and a similar f a u l t  north of Johnson Pass i n  S. 36, T. 5 s., R. 7 
W. has over 1000 f e e t  of stratigraphic displacement. The l a t t e r  i s  
overridden by the Manning Canyon shale, defini tely dating it as pre- 
thrusting. The group of f a u l t s  i n  S. 1, T. 6 S., R. 7 W. have a s t r a t i -  
graphic displacement of several hundred feet .  

The f a u l t s  were probably formed during the folding and are re- 
ferred t o  by Marsell (1932, p. 88) a s  the  "oldertt f a u l t s  t o  distinguish 
them from the Basin and Range faul t s .  The.poor exposures rendered it 
impossible t o  determine the dip of the  f a u l t  planes. 

Thrust fau l t s :  There are  two major thrus-i; f a u l t s  and numerous 
allochthon blocks within the  area. The la rges t  i s  the  Devils Gate over- 
thrust which juxtaposes the Manning Canyon shale and the Great Blue 
limestone against the Pine Canyon i n  Johnson Pass. South of S. 6, T. 
6 S., R. 7 We, the f a u l t  trace, over four  miles long, i s  poorly exposed 



excepting where the p la tes  of the Manning Canyon shale have overridden 
the lower black limestone of the Oquirrh formation. The f a u l t  t race 
probably extends southward from this point in to  the piedment east  of 
Grasshopper Ridge, but it i s  covered by a l l u v i m  and could not be mapped. 

The second major thrust ,  the Los Ricos, juxtaposes the Pine 
Canyon limestone and the Gardner formation upon the Great Blue in Johnson 
Pass. The thrust  has ridden up over the Devils Gate and may be traced 
southward i n t o  t h e  western escarpment. The f a u l t  plane, dipping about 
30-40 (?) degrees, i s  marked by extensive brecciation and i s  highly m i n -  
eralized with calci te .  About 1/2 mile north of Los Ricos Station, s t r a t a  
of the Ordovician, Silurian, and Devonian systems on the  upper thrust  
p la te  have overridden the  Gardner formation. The dip of the f a u l t  plane 
is probably l e s s  than 25 degrees. 

The la rges t  allochthonous blocks are located in the uplands west 
of Grasshopper Ridge where p la tes  of the Oquirrh formation have over- 
ridden the Manning Canyon shale, the l a t t e r  probably acting as  a lubri-  
cant between the two blocks. 

Basin and Range faul ts :  Basin and Range f a u l t s  are para l le l  t o  
the older Laramide trends and a re  clear ly ref lected in the topography. 
Well developed scarps, f ault-l ine scarps, facets,  and youthful canyons 
show l inea r  and en echelon alignment traceable fo r  m a n y  miles on the 
northwestern and southeastern f ronts  of the range. 

The Stansbury f a u l t  system, herein named, i s  probably the f a u l t  
described by Gilbert  (1890) a s  occurring on the west face of the "AquiH 
Mountains. The map accompanying U. S. G. S. Professional Paper 111 
( ~ u t l e r  1920) shows a fault on the west flank of the Stansbury and Onaqui 
Mountains, although Butler did not describe it. Numerous other writers, 
including Lambert ( 1 9 u )  who mapped it in part, have discussed it. 

The Stansbury f a u l t  system consists of a group of para l le l  and 
subparallel f a u l t s  tha t  trend approximately N. 15 W. along the west face 
of the  northern Onaqui Mountains (see geologic map). The system consists 
of normal f a u l t s  with hanging w a l l  blocks on the west. Near the southern 
termination of the f a u l t  system in S. 25, T. 6 S., R. 7 W. the writer 
measured over 850 f e e t  of displacement in the Manning Canyon shale. North- 
w a r d  in S. 12, T. 6 S., R. 7 W. the c l i f f s  r i s e  steeply over 1500 f e e t  
with mature topography developed on the summit, indicating t h a t  the move- 
ment increases to  t h e  north. The t race  of the f a u l t  across gul l ies  is  
nearly s t ra ight  and measurements by the wri ter  of several joint systems 
near the f a u l t  zone indicate a nearly ve r t i ca l  movement, the  plane dipping 
75-80 degrees to  the west. 

The Grasshopper Ridge f a u l t  i s  on the east  face of Grasshopper 
Ridge and extends f o r  a distance of over four  and one-half miles within 
the mapped area, trending N. 30° W. Davis (1935, 1927) and Gilbert (1927) 
believe t h a t  along mountain f ron t s  where f a c e t s  are  pract ical ly undissected 
and fan development i s  small, slope of the lower par t  of the face t  conforms 
closely t o  the f a u l t  plane. Measurements of several f a i r l y  in tac t  facets  
approximated the measurements of joints pa ra l l e l  the faul t ,  and indicate an 
easter ly dip of 60 t o  70 degrees. 



Outcrops of Manning Canyon shale are  eqosed i n  the lower par t  of 
the escarpment and on a pediment surface eas t  of the base (see geologic 
map). Rocks of the Pine Canyon formation, Humbug formation, and Great 
Blue limestone are exposed on the west block of the GrasshopperaRidge 
f a u l t  indicating approximately 2900 f e e t  of movement, 

AGE OF STRUCTURAL FEATURES 

Direct evidence bearing on the age of the epics of folding and 
faul t ing i s  not present i n  the area studied. However, much data have been 
accumulated by Eardley (1951, pp. 315.391 and 484-485) and Spieker (1946, 
pp. ~ 7 - 1 6 7 ) ,  who have contributed greatly t o  the understanding of the 
several phases of the l a t e  Cretaceous and early Tertiary orogenies in the 
central  Wasatch Mountains. Longwell (1950) believes these phases are 
waves of deformation which began i n  California and western Nevada during 
Jurassic or  possibly l a t e  Paleozoic time, They advanced eastward through- 
out the remainder of Mesozoic and Cenozoic time t o  the Roc& Mountain 
region. 

According t o  Eardley, the Cedar H i l l s  orogeny was the f i r s t  phase 
of deformation to occur in Central Utah. It occurred in early or  mid 
Cretaceous (Colorado) time and resulted in an upl if ted area in western 
Utah, which was the probable source of the coarse c l a s t i c s  of the Indianola 
group, The next compressive phase, the ear ly Laramide orogeny of middle 
and l a t e  Montana time produced extensive folding and the large Bannock, 
Willard and Nebo overthrusts i n  the central  Wasatch Mountains. T h i s  phase 
was probably responsible, in par t  a t  least ,  f o r  the folds and the thrusts  
i n  the  northern Onaqui Mountains, 

The f iddle  Laramide Orogeny during l a t e  Montana and Paleocene time 
was probably an epeirogenic u p l i f t  following the Almy and Knight conglom- 
era te  which overlap the  Bannock and Willard thrust  sheets. Following t h i s  
orogeny was the l a t e  Laramide Orogeny, the Eocene phase, which superposed 
a system of broad gentle north-south trending folds on the  older and di-  
vergently trending fo lds  and thrusts. Thus the intermontane valleys and 
ranges were defined f o r  the f i r s t  time. The l a s t  orogeny, the Absarakon 
in l a t e  Eocene and Oligocene time, was characterized by igneous ac t iv i ty  
and deformation. 

Immediately following the Absarakon orogeny, the inception of 
Basin and Range faul t ing began and has been intermittent down t o  the pres- 
ent, However topographically expressed f a u l t s  probably date back only t o  
l a t e  Pliocene or early Pleistocene ( ~ o l a n  1943, p. 184) and Eardley s t a t e s  
this i s  the age of the main movement on the  Wasatch faul t .  The Stansbury 
and the Grasshopper Ridge f a u l t  systems probably had the i r  inception i n  
early meistocene or  possibly l a t e  Pliocene time and have been intermit- 
t en t  since. 



GENERAL FEATURES 

The north-south trending Onaqui Mountains are the second major 
range west of the eastern boundary of the Great Basin in central  Utah. 
The drainage on the west i s  into Great Sa l t  Lake and on the eas t  i n t o  the 
enclosed basin of Rusk Valley. 

The present topography of the area, excluding the pre-block f a u l t  
erosional surfaces, i s  the r e su l t  of erosional and depositional processes 
which followed the  blocking out of the range during the  Basin and Range 
disturbance. Six principal land forms are present within the area: (1) 
scarps, (2) upland surfaces, (3) pediments, (4) bajadas, (5) lacustrine 
landforms, and (6) wind deposits. 

Scarps 

Two major f au l t s ,  the Stansbury and the Grasshopper Ridge which 
are marked by dissected scarps, border the t i l t e d  and upl if ted blocks, 
generally separating them from a previously developed rock-cut plain. 
Several other scarps are  present, b u t t h e y  do not have the attending fea- 
tures  so highly developed. 

The western escarpment, formed by the Stansbury faul t ,  r i s e s  
abruptly 1500 f e e t  from the piedmont where the valley f i l l  i s  i n  direct  
contact with the  bedrock of the  mountain pass. Youthful V-shaped canyons 
and steep slopes have a pat tern which i s  perpendicular to  the t race of the 
f au l t .  The f ault-line-scarp associated with the Hatch Ranch fau l t ,  S. 24, 
T. 6 S., R. 7 W., farms t he  west w a l l  of a valley developed i n  shales on 
the down-dropped block of the Stansbury faul t .  

The scarp on t h e  eas t  face of Grasshopper Ridge r i s e s  approximately 
3000 f e e t  and interrupts  a rock-cut plain. Facets, slopes and steep can- 
yons, the l a t t e r  eroded rather deeply into the upl if ted block, suggest a 
long period of intermittent u p l i f t  (see Fig. 10). 

Upland Surfaces 

T h e  summit area of the  northern Onaqui Mountains possesses a sub- 
mature t o  mature topography which may be traced southward from Johnson 
Pass along the  e a s t  slopes of the western escarpment and onto the c res t  of 
Grasshopper Ridge. The mature topography represents a residual erosion 
surface which undoubtedly was developed pr ior  t o  the u p l i f t  of the f a u l t  
block. This ancient erosion surface i s  probably correlative t o  similar 
surfaces on Lake Mountain ( ~ u l l o c k  1951, pp. 37-38) and on the Wasatch 



Range, which Eardley (1951, p. 484) s t a t e s  was developed in Pliocene time. 

Flanking the old erosion surface are deeply dissected uplands, low 
outlying h i l l s ,  and rock-cut plains. 

Pediments 

Gently sloping surfaces, usually etched in shale, are exposed on 
the flanks of the range. They are thinly veneered with alluvium, but suf - 
f i c i e n t  exposures a re  available t o  demonstrate tha t  a rock-cut plain 
probably flanks the main mountain mass, in some instances extending over a 
mile from the mountain front. 

The best developed rock-cut plain or  pediment occurs a t  the base 
of Grasshopper Ridge, numerous outcrops being located adjacent t o  the 
Grasshopper Ridge f a u l t  and on the crests  of the easterly extending ridges. 
The pediment is separated from Grasshopper Ridge by the Grasshopper Ridge 
faul t .  The surface i s  generally dissected by shallow gullies,  and veneered 
with alluvium and fanglomerate which thickens and spreads apron-wise as fans 
in Rush Valley. Over the  remainder of the area, fans generally conceal the 
pediment, but outcrops of the erosional surface are present southeast of 
B i g  Hollow and in the southwestern part  of the mapped area. 

Ba jadas 

Rush and Skull valleys, bordering the northern Onaqui Mountains, 
are structural  basins buried under alluvium derived from the adjacent 
ranges. Large coalescing fans, termed bajadas, spread apronwise in the 
valleys and are a t  l e a s t  1000 f ee t  deep a t  Clover i n  Rush Valley (carpenter 
1913). The fans are generally separated from the mountain fronts  by flank- 
ing, dluvium veneered pediments, excepting two large fans in Rush Valley 
which encroach upon the range in Big Hollow and Victory Caqyon. On the 
west side of the range, a large encroaching fan extends into Johnson Pass 
as far as Los Ricos Station. 

Lacustrine Landforms 

The topographic features associated with Lake Bonneville are wave- 
cut beaches, wave-built terraces, and lacustrine deposits on the f loor  of 
Skull Valley. A minimum of six terraces are  indented on the bajadas and 
the pediment surfaces. The highest i s  the Bonneville shoreline which 
occurs a t  an elevation of 5135 f e e t  mean sea level. The Alpine level, a 
short distance below, i s  a t  an elevation of approximately 5100 feet ,  the 
remaining terraces being minor. The associated lacustrine deposits are 
composed of s m a l l  pebbles, sand, silt ,  and clay. 



Fig. 9--View of I8Testern Escarpment w i t h  
fans at base 

Fig.10-- East view of Grasshopper Ridge 
w i t h  Pediment at base 



Wind Deposits 

Wind deposits, consisting mainly of fine-grained quartz sand, are 
scattered throughout the  northwestern part of the area. The sand i s  piled 
up i n  s m d l l  scattered dunes and dune ridges, effectively concealing the 
Lake Bonneville features.  

PALEONTOLOGY 

INTRODUCTION, 

Numerous foss i l s ,  now in the Brigham Young University stratigraphic 
collection, were collected and ident if ied fo r  this report. Three species 
of Didymograptus are described and ill.ustrated. The corals, mainly 
Mississippian, w i l l  be described by Mr. Del E. Davis a t  a l a t e r  date. 

The three species of D i  o r a  tus  were collected from un i t  2 of . The same species are in the Swan Peak in Section 35, T. 
association with the brachiopods Orthis Michaelis   lark) and Westonia (7) 
spa collected by D r .  H. J. Bisse l l  from Section 11, T. 5 S., R. 7 W. 

Ruedemann (1947, p . 106) br ief ly  summarizes the  graptolite horizons 
in Utah by the following statement: 

T. H. Clark has more recently reported from . . . the Swan Peak 
formation i n  Utah DiQmograptus nitidus ni all) from near base and 
D m  bifidus  all) from top of series. 
-.I 

A small faunule from the northwest face of Grantsville Peak. . 
~tandbu* Range in Utah (u. S. N. M. loc. 2ll.y) contains Didy- 
mograptus patulus  a all) and Dm nitidus  all) . These faunules 
indicate the presence of ~ e e ~ z i l l  horizons i n  Utah. 

According to Hintze (1951, pp. 20-21 and 29) the Swan Peak i n  the 
Stansbury Mountains and northeastern Utah i s  of Chazyan age and i s  referred 
t o  f o s s i l  zone M (Ross 19L9, pp. b72-492). 

Systematic Paleontology 

Phyllum CHORPATA 
Subphyllum STOMoCHQRDA Dawydof f 1948 
Class GRAPTOLITHINA Brom 18k6 

%tansbury Range. 



DIDYMQGRAPTUS NITIDUS (~al.1) 

Plate 1 Figs. la-c 

1858. Graptolithus n i t idus  H a l l ,  Geo. Survey Canada, Rept. f o r  1857, 
p. 129. 

1868. Didymograptus n i t idus  Nicholson (pars) Geol. Soc . London, Quart. 
Jour. Vol. 2 h x 3 5 .  

Description: The specimens collected are  only p a r t i a l  branches; 
however, the longest i s  over 8 cm. The s t ipes  are  1.6 mm. wide and con- 
t a in  13 thecae in 10 mm. The thecae are s l i g h t l y  curved, inclined to  axis 
a t  an angle of approximately 40 degrees, and i n  contact about 3/4 of the i r  
length. The aperature margin i s  normal. and s l igh t ly  concave. 

Occurrence: This species i s  common i n  uni t  2 of the Swan Peak 
(Fig. 4) i n  the northern Onaqui Mountains. A similar horizon i s  reported 
from the Swan Peak near Logan Utah by Clark (1935). 

DIDYMOGRAERJS MURCHISONI ( ~ e c k )  

Plate 1 Fig. 2 

1839. Graptolithus murchisoni Beck, Murchisonl s Si l .  System, P1. 26, Fig. 4. 

0 r a  tus  m c h i s o n i  Bailey, Geol. SOC, Dublin, Jam., Val* 9, 1861. DiE t, p 
Figs. Ya-c. 

1947. Didymograptus cf.  murchisoni Ruedemann, Graptolites of North America, 
Geol. Soc. Am., Mem. 19, PI. 54, Fig. 36. 

Description: Two p a r t i a l  branches of D. mwchisoni were collected, 
each about 4 cm. i n  length. The s t ipes  maintain a constant width of 3 mm. 
and contain 1 3 - 4  thecae in 10 mm., which are  inclined a t  an angle of 45 
degrees t o  the branch. The thecae are s l igh t ly  curved, 3 t o  4 times as  wide 
and are f r e e  about 1/4 of t h e i r  length. The aperatare-margin i s  distinc- 
t ively concave, with an acute denticule. 

Occurrence: The species occurs i n  un i t  2 of the Swan Peak ( ~ i g .  4). 
Remarks: The character of the branch and the  thecae agree well with 

the origindl description, but d i f f e r s  in a specimen i l lus t r a t ed  a s  D. cf.  
rnurchisoni by Ruedemann (1947, PI.  54, Fig. 36) in the number of thzcae, 11 
i n  10 rnm. Otherwise t h e  forms are s t r ikingly similar. 

The above f o m  described by Ruedemann (1947, p. 337) i s  from the 
Yellvi l le  limestone i n  Arkansaswhere it i s  associated with D. bifidus. T h i s  
i s  the only occurrence of D. murchisoni which Ruedemann lisTed from North 

.I 

America. 



DIDYMDGRAPTUS PATULUS (?) (Hall) 

Plate 1 Figs. 3a-d 

1858. Graptolithus patulus H a l l ,  Geol. Survey of Canada, Rept. fo r  1857, 
p. 131. 

1893. Didymograptus patulus Mathew, Royal Soc. Canada, Proc. Trans., Vol. 
10, p. 98. 

Description: T h i s  form is  by far the most abundant specimen col- 
lected from the shales i n  the  mapped area. Several well preserved speci- 
mens. a re  i l lus t ra ted .  

The rhabdosome i s  s t raight  and the branches horizontal, diverging 
from a broad short (about 1.5 m.) sicula. The nema is very short Ff 
present. The branches widen gradually from abou t1  mm. o r  l e s s  t o  approx- 
imately 2 m. within 1.5 cm. The thecae are closely arranged, 14 t o  16 in 
10 mm., the f i r s t  originating a t  approximately the middle of the sicula. 
The thecae are curved, inclined a t  an angle of 40 degrees t o  the  axis of 
the branch, about 4 times as  long a s  wide, and in contact about 2/3 to 3/4 
of t h e i r  length. The aperature margin i s  s traight  t o  s l ight ly concave, 
mcronate on ventral  margin, and forms an angle of 40 t o  50 degrees with 
the axis of the thecae, 

Occurrence: T h i s  species occurs i n  uni t  2 of the Swan Peak (Fig. 
4) in association with 2. nitidus. Ruedemann (1947, p. 341) s ta tes  t h a t  
typical specimens occur in the Marathon limestone in western Texas, in as- 
sociation with D. nitidus. 

Remarks: Excepting the rather  closely spaced thecae and sl ight ly 
narrower width of the branches. the characteristic features of the thecae 
and the general outline agree with g. patulus (Hall). The thecae number 
10-12 in LO mm. in the original descriptions. 

The form is  easi ly distinguished from 2. nitidus, which it closely 
resembles, by the  larger  number of mcronate thecae and the greater width. 



PLATE I 

ORDOVICUlN GRAPTOLITES 

Figs. la-b . Didymograptus n i t idus  
l a .  x2 
lb .  x5 

Fig. 2. Didymograp t u s  murchisoni 
2. x5 

Figs. 3a-3d. Didymograptus patulus (3)  
3a. x2 
3b. x5' 
3c. x2 
3d. x5 



P L A T E  l 



ECONOMIC POSSIBILITIES 

GENEWLL STATEMENT 

A t  the present time, the economic potent ia l i t ies  of the northern 
Onaqui Mountains are l imited t o  the development of water fo r  the expansion 
of agricul tural  industries. It is unlikely tha t  there w i l l  be any major 
development of metallic or  nonmetallic deposits, f o r  none are bown t o  
ex i s t  in the mapped area. 

WATERSHED 

The northern Onaqui Mountains comprise an important watershed 
which drains in to  Skull and Rush Valleys. Many springs r i s e  from the dl- 
luv ia l  fans which s k i r t  t h e  range and greatly influence the development of 
the agricul tural  settlements of St. John, Clover, and Hatch Ranch, 

Clover Creek, the only major stream i n  the area, i s  fed by springs 
which issue from the coalescing fans i n  Johnson Pass. According t o  
Carpenter (1913), the creek discharges 14 second-feet in the  spring and 
3 4 second-feet i n  the f a l l  of the  year. The water is  used a t  Clover and 
St,  John t o  i r r i g a t e  approximately 600 acres. The surface water i s  par- 
t i a l l y  supplemented by several wells. 

Numerous springs, developed by the proprietors of Hatch Ranch, 
furnish water f o r  the i r r iga t ion  of about 150 acres i n  Skull Valley. The 
springs r i s e  from shallow fans below the western escarpment and appear to  
be seepage from a perched water table. The impervious barr ier  i s  probably 
a t igh t ly  cemented zone of caliche conglomerate which outcrops over much 
of the area. 

Other springs r i s ing  mainly from within the Manning Canyon shale, 
have been developed and used as watering s i t e s  for  livestock. 

MINI3 PROSPECTS 

Numerous prospect p i t s  and shafts are present in the mountains, 
generally located along fau l t s  o r  folds where the bedrock i s  brecciated 
or  s l ight ly  mineralized. West of Devils Gate the hills are p i t ted  with 
holes and shafts,  which according to the  reports of residents in the area 
were dug on surf ace indications of lead and gold, some of which assayed 



several hundred dol la rs  a ton, However, t o  t h e  knowledge of the writer,  
ore has not been shipped from the  d i s t r i c t ,  

SAND AND ~RAJJ'EZ 

Sand and gravel, obtained from a l luvia l  fans, has been exploited 
along the paved highway, traversing the  northern periphery of the area. 
The material i s  used f o r  road repairs  but, in most instances, appears t o  
be of infer ior  quality,  
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Geologic Map of the a r e a  north of Johnson Pass  in sections 26 

and 35, T. 5S., R.  7 W .  (See ~ e o ~ o k i c  map of the Northern 

Onaqui Mountains. ) 
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