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ADSTHACT

The tern Salt Loke groun is here used to incluwde all pocks that are
post-iasatel (aleocene and Bocene) and wre-Tleistocene in age, On the

basis of varied litheologizs, soll srofiles, croslionzl unconforrities, and

el

gtructural deforration, the 3alt Lake sroup hn Seen subdivided as follows:
Traverse volcanics and Jordsn Harrows wnite (oldest), Camp Lilliams unit,
Travertine ini%t, and the =rkers fanglomer:ste unit {youngest). The
cormonest reck tymes in the Traveorse voleanics are raddish to purple
andesites and andes’te bracelias, augite and hiotite~hornblende latites
and latite flows, ard lezser amounts of rhyolite and bssalt. A vhite
marlstone is tle deminant lithologic type of the Jordan Nerrows unit. In
addition it contzins oolitie, argillaceous, and cherty limestones, sand-
gtones, clays, and rhyolitic tuffs. These are 21l fresh water lacustrine
deposits and were derived from and deposited almost contemporaneously with
the Traverse volcanics. The Camp YAlliams wunit is composed of red to tan
colored mudstones and siltstones and a basal conglomerate of igneous
detritus, All are poorly consolidated, The Travertine unilt consists of
a white dense, massive, travertine which contains some =mall lens-like
accumulations of mangsnese dioxide. The larkers fanglomerczte unit is a
light colored, poorly consolidated, torrenticl stresm deposit and is
composed of Paleozoic rusritzites and limestones with smaller amounts of
igneous fragmenits, OGeveral mud rock flows oceur in the Salt Lake group.
Dizs up to 307 are common and are most pronsunced near demonstrable
or inferred fauvlts, Folding is vossibly responsitle for gentle regional

dips. 4 feult mesaic has beer mapped in the Jordsn lNarrows area.



A pediment along the east flank of the Oguirrh Mountains is bounded
on the west by a normal fault and on the east by the Bonneville shoreline.
The pediment was eroded across rocks chiefly of the Salt Lake group. Later
erosion has produced one and possibly two lowsr surfaces.

The Tertiary geology of Tooele Valley and the Stansbury Mountains is
slightly similar to that of lower Jordan Valley and the Oguirrh Mountains,
(1) Stratigraphically the resanblance is limited to the thick volcanic
sequence and fanglorerate unit of the Stansbury Hountains both of which
might be correlated with the Traverse volcanics and Harkers fanglomerate,
respectively, in the Oquirrh lMountains. No sedimentary deposits have been
found in Tooele Valley that would correspond to the Jordan Narrows, Camp
Williams, and Travertine units of Jordan Valley., (2) Remnants of an old
pedimont flank the Stansbury lHountains on the east, but this pediment is
not as extensive or well-defined as the one comprising the Ogquirrh Foot-
hills. (3) Structurally Tooele Valley is depressed like the Jordan Valley
block. Faulting has deformed the rocks of the Salt Lake group in the Stans-
bury Mountains and produced a regional dip eastward of 10° to 20°. The
sedimentary units of the Salt Lake group are nearly horizontal in the Ogquirrh
Mountains,

The Hozel Hills are composed of interbedded basalt flows and lacustrine
limestonies of the 5alt Lake group but differ from the Tertiary rocks of
the Cquirrh and Stansbury lHountains in the following respects; the igneous
rocks are limited to basalt flows; the limestonss are the only sedimentary
(Tertiary) rocks which crop out although marls, tuffs, and conglomerates
occur in the subsurface; the rocks have a regional dip of 13D to the north-

east.

ii



In conclusion the writer finds that variation in the sedimerntary rocks
from ons locality to the next is the normal rather than the exceptional
condition. This is probably true for the Basin and Range province as a
whole dué to numerous lakes, isolated block fault mountains intermittently
rejuvenated, and widespread, spasmodic volcznic activity., Fossils are
scarce and corrslation difficult.

An outline of the Teriiary geologic history of the Salt Lake group
in Jordan Velley is proposed as follows: (1) Voleanism (early-Cligocene (?)
to mid-liocene (?) ) accompanied by lacustrine sedimentation., This was the
time of deposition of the Traverse volcanics and Jordan Narrows units.

(2) Disappearance of the lake, some deformation and erosion, and deposition
of the fluvioal Camp Willisms unit in late Mdocene (?) time., (3) Significant
block faulting along the east flank of the Oquirrh Mownteins in early (?)
Pliocene time ard deposition of the Harkers fanglomerate. (4) Pedimentation
of alluvial fans composed of Harkers fanglomerate culminating in late

Pliocene., (5) Incision of the pediment during the Pleistocene,

11



INTRODUCTION
Purpose

This study was undertaken in an attempt to delineate more precisely
the stratigraphic units of the Salt Lake group and their relationships
within the Great Salt Lake Basin, The Salt Lake group has been a convenient
designation for all Tertiary rocks that are post-Wasatch and pre-Pleistocene
in age. It seems likely that over such a long time span, a varied history
would have been recorded, at least partially, in the sedinants; Such sedi-
ments are for the most part buried by the Quaternary alluvium, and although
they do crop out to a limited extent, they have not been carefully studied
previously.

The original intent of the writer was to make a stratigraphic and sedi-
mentary investigation of the subsurface portions of the Salt Lake group.
This proved infeasible because few wells drilled in the area ever penetrated
Tertiary strata. Furthermore, few samples or cores were kept of the wells
which penetrated the Tertiary deposits. During the first six months of
1955, however, exploration for both oil and water has resulted in several
holes being drilled into and through Tertiary beds. The information gleaned

from these was most welcome and has been incorporated in the text.
Location, Scope, and Accessibility

As defined in this paper, the Great Salt Lake Basin is an area approxi-
mately 50 miles wide and 100 miles long in north central Utah. The Wasatch
Mountains 1lie along the east side of the basin. South Mountain and the

Traverse Mountains constitut e the southern boundary. The northern and
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western limits are somewhat arbitrary, See index map, Plate I. Within
this area three localities were studied in detail,

Several paved highways cross the basin and many first class hard-top
roads serve the suburban areas of Salt Lake City and outlying farm districts
Mest of the secondary roads giving access to the foothills are maintained

3 p
Geomorphology

Great Salt Leke Basin is a portion of the Basin and Range physiographic
province and contains & number of geomorphic units: these are Jordan,

‘'  Tooele, and Skull valleys, the Traverse, Oquirrh, Stansbury, Lakeside, and
South Promontory Mountains, along with Great Salt Lake and some of its
associzted salt flats, The general basin and valley floors have an elevation
of about 4200 feet above sea level. The crest lines of the mountains lie
5000 to 6000 feet above the basin floor,

The Jordan, Weber, ar.ld Bear Hivers are the only major streams flowing

into the basin., There is no drainage outlet.
Rock Units

Cenozoic rocks underlie most of the foothill belts, valleys, and basin
floor, They fall into three categories,

1, Igneous, both extrusive and intrusive,

2, Lacustrine clastic and chemical sediments,

3. Fluvial deposits,



PLATE I

FER 4644
R Weston | Fish Haven
ns| 5270 190edale ocdruft w \ ki [DAHO
[ et e it i Rl | | R - =i - —r =
i . 1 y & —l toog 4
TN 7 § I\ w iston - ‘(’
y A - E | o B . . _Richwn‘
e & ° k¢

o) A -‘ Ay \f}' ™ o S. .-._‘* : Al . ;j !
. v § a4\ K o P, Smithiield s

) ' . . . 05 ING ‘ an.'.p o

1 . . jﬁm ) ¥ }’ Rh’"‘. (¥ - 44 x jc‘y EJ(

i x = 7 BT emoyton] A1 " L Provid 2
f'{SPR..NQ( D;da; » : .-'l Ir'}nmn .\ }\ 5 { : £ JLLY] -
o Y,.._{ Sorings - . : ? We yum } agio
P 3 Promantory LI i }, i o h / SO
| / 1% "y wn H AN FARADISE -
. \ e Sl N\ VP Fa ot f"" ®
L \ o ELTT RN e . L, ,m; 7

g : 5
RQZEL \”mm Fen ) C) e W ﬂ R
S HIL\ESI (L bt Al 5 o

e

J
? . e | I i y
| Cub tstang " y b / L= ~ el . : s J
-8 \ ) el e, 1) LR s ‘/ '{ g
T

: e -
«,\:__ Gunnison {sland L | < PN y
b gt €
v ‘, ¢ 5 g . L-

i~ I
[
-
it é&
13
g-f I

-
8
o
|
3

!s_'riigl‘ ) WEST BOINT] 2 Enterpfis £
gL yad VILE Sl
ANTELOPE g 4
. Hayswlle " L e

. ISLAND
\ Y S A
\ Y
\‘{., \ i
\ K
v \ //1 ._'qi.}#% :

i iy

Black Rock, kg £240, N
—~taie \GlA alf
G
|
Iy
-
=
Cop‘
GHA
&® 2 /i (U188
\ N -- < NAIA‘I,H 3 b _f_?Hﬂ
’ KULL\MLLE'{ ~ & . A
TNq.hN RESL L’I d_{ _1 H £ B
A rf .-«% m B <\ 08 7
( } __4' 4.-! ot MERE s \"'
. » Grra Rasch N 5 : sor it g
2 i - t
2 =
=
F'ROV _u
Imn
SPRTNGVILLE
> | PANISH FOR
¢ 4l e
™ R 70
%A e A s |
| pavson & o
J .- —
Elbe L »;‘D!OO'
antaguln L =
5 oL T Goshen £ | alp AYon i sirds
: £\ JINT '
INDEX MAP COF Scele

GREAT SALT LAXE BASIN 1l inch = 16 miles



i

The mountzins are composed primarily of Paleozoic quartzite, limestone,

sandstone, ard shale, and secorlarily of intrusive diorites and monzonites.
Meld Work

Pield work was zccomplished doring the swmers of 1954 and 1955, Most
of the time was devoted Lo preparing geologic maps, measuring sections,
and collecting semples. The samples ware exomined for microfossils in the
laboratory. The West Traverse lountains and east flank of the Oguirrh
Mountains were mapped (Plate XVII) using the Lark, Magna, and Jordan Narrows
topographic muadrzngle shests of the U. 8. feological Swrvey (scale 1:24,000)
for control. It proved necessary to examine and map an area of six square
miles along the Jordan River in considerable detail, This will be referred
to as the Jordan Narrows enlargement (Plate XVII). Construction of a msp
of the Rozel Hills (Plate XVIII) was undertaken using aerial photographs
obtained from the Aerial Photographic and Engineering Leboratory of the U. S,

Agricultural Department as a guide.
Previous Work

Hayden (1869_? p. 92) applied the name 3alt Lake group to the Tertiary
marls, sands, and sandstones in Salt Lake and Weber Valleys., He assigned
a late Tertiary age to the group and rccorded a maximum thickness of 1,200
feet, !lembers of the Hayden survey regarded these beds as lacustrine in
origin. Apperently, Peale (1&79, pp. 588, 649) was responsible for extending

the term Salt Lake group into Idaho, He assumed that the lacustrine deposits



of southeastern Idaho were laid down in the same lake referred to by Hayden's
group, Other early workers who further described and defined the Salt Lake
group were Emmons (1875, p. 38l), Gilbert (1890, pp. 980-101), and Mansfield
(1920, pp. 399-L06).

Paleontological investigations consist of studies of mollusks in the
Salt Lake group by Yen (1946, 1947). of plant fragments from Cache Valley
by Brown (1949), and of the microfossils by Swain (1947) and Edmisten (1952).
The microfossils consist mainly of ostracodes and charophytes,

The most extensive work on the Salt Lake group of Great Salt Lake Basin
is by R. E. Marsell (1932). 1In discussing the geology of the Jordan Narrows,
Marsell (pp.s 45~49) describes the lithologic units as marls, limestones,
pumicites, ocolitic limestones, sands, and clays all of fresh water origin.

He observed that the white color of the marls and limestones is typical of
the Salt Lake group. A Pliocene age was proposed for the exposed strata,
He found vertebrate remains in a travertine deposit which were originally
designated as Pleistocene. Stirton and Savage (1952, oral citation) later
dated them as Blancan (late Iliocene)., Marsell also prepared a topographic
and geologic map of the entire Traverse Mountains and Jordan Narrows, Un-
fortunately there are no copies of the geologic map now available.

Eardley and Haas (1936, p. 67) in reviewing the oil and gas possibilities
of Great Salt Lake Basin, refer to the Salt Lake group and describe the sedi=-
ments as volcanic conglomer:tes end tuffs, clays, marls and marlstones,
concretionary and oolitic limestones., These are classed as fluvial and
lacustrine deposits, It was also indicated that the basalts and limestones
at Rozel Point should be part of the Salt Lake group. They conclude (pp. 67-

68) "that the Salt Lake formation has widespread occurrence., ... Most of the



formation is now obscured by the overlying Recent alluvium of the valley
£ill."

A map of Tooele Valley was prepared by Thomas (1946) in connection with
his study of the ground water in that area. He reports that (p., 116)

"the Salt Lake group forms the foothill slopes above the highest shoreline
of Leke Bonneville in discontinuous areas along the margin of Tooele Valley,
In these exposures the formation is a typical fanglomerate,"

Gvosdetsky and Hawkes (1953, pp. 15-16) refer to the well-stratified
Salt Lake formation in the Bacchus Pit, a borrow pit, just southeast of Magna,
Utah, In particular, Gvosdetsky studied the soil profiles developed on the
eroded surface of the Salt Lake formation and concluded that they are pre-
Pleistocene.

Other authors who have written on the Salt Lake group outside of Great
Salt Lake Basin are Ludlum (1943), Keller (1952), Williams (1952), Smith

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

At no other place in the Great Salt Lake Basin is there a better or
more complete exposure of Tertiary sediments than in the Jordan Narrows.

In this area it has been possible to recognize the several units in the Salt
Lake group and to work out their relationships to each other and to the
younger Quaternary deposits, (Plate XVII),

The name Jordan Narrows is derived from a water gap in the Traverse
Mountains through which the Jordan River flows northward on its way from Utah
Lake to Great Salt Lake, The Traverse Mountains, an east-west range connec-
ting the Wasatch and Oquirrh Mountains, are thus split by the Jordan Narrows
into approximately eqnal.parts. Cemp Williams, a military reservation used
by the National auard Eﬁits in the summer, is located just to the west of the
Narrows.

Various aspects of the Jordan Narrows and the rocks exposed there have
been dealt with by Marsell (1932), Lofgren (1947), Edmisten (1952), and
Hunt, Varnes, and Thomas (1953)., Professor R. E. Marsell has been concerned
with the problems of water supply for a number of years and has accumulated

a large store of unpublished information relative to the geology of the area.
Geography and Geomorphology

The Jordan River is described by Marsell (1932; p. 15) as

"the principal stream in the region., Throughout its entire
course, this river is in the old age stage of the geo-
graphic cycle, This condition characterizes its valley
throughout the entire distance down to Great Salt Lake,

The explanation of this anomaly is found in the circumstance



that the river {lows from source to mcuth across the flat
bottom of ancient Lake Eonneville, with a totzl fall of
only 290 feet in a distance of about 45 miles."

Beef Hollow drains a porticn of the Western Traverse Mountains ad-
jecent to the dordan Harrows and enters the Jordan River toward the north
end of the water gap, It carries water only in the early spring from
melting snows, or from occassional cloudbursts.

The Jordan Narrows has an cverzll length of 3/4 of a mile and is 1/4
mile wide, Total relief from the river bottom to the crest of the Traverse
Mountains is about 1800 feet but only the lower portion has steep valley
walls,

This break through the Truverse lountains serves as a transportation
funnel between Utah and Jordan Valleys (better designated as upper and lower
Jordan Valleys) (Marsell, 1955, personal cormmunication). It contains several
major highways, railroad lines, and numerous irrigation canals, The latter
stem from the dam on the Jordan River and &ssist in distributing the water
throughout the lower Jordan Valley. One canal flows to Magna, Utah a dis~
tance of some 25 miles.

Marsell (1932, pp., 11-13) charicterizes the Traverse Mountains as
follows:

ihen viewed from Salt Lake Valley, the Traverse Mountains
appear to the south as a low, flat-topped mass of sprawling,
rounded hills and ridges. .. The low, rounded summits and
gentle, broadbacked ridges give them an appearance that con=-
trasts markedly with the high, sharp peaks and serrate ridges
of the neighboring Wasatch Mountains, In those purts of the
Traverse Mountzins that border the Jordan Narrows water gap
the most conspicuous surface forms are those resulting from

the work of Lake Bonneville, whose waters at the highest
stages lapped well upcn the flanks of the range."



Stratigraphy

Major divisions

Paleogoic rocks make up the core of the Traverse Mountains but are
to a considerable extent buried under Tertiary extrusive flows that extend
well into Jordan Valley under the cover of younger sediments., No atteapt
has been made to map the formations of Paleoscic age. The Salt Lake group
is excellently exposed in the Jordan Narrows, and is divided into three
principz1 units, The varied lithologies, soil profiles, erosicnsl uncon-
formities, and structural deformation all point to a lomg, complicated,
geologic history, It 4s hoped that the new units proposed herein will prove
usable and serve as a guide for further Tertiary studies within ‘the Great
Salt Lake Basin,

Tertiary section

The Jordan Narrows section was compiled from rocks axpoud along the
west bank of the Jordan Narrows and in Beef Hollow, A chammel section was
obtained by removing the weathered surface material and co]iohtin; fresh
rock, A sample was taken for each two-foot interval, These samples were
later examined in the laboratory for microfossils and lithologic character—
istics, No megafossils were discovered, The -Quatorna.ry sediments and

youngest Tertiary fanglomerate were not sampled.,

Peot
Recent stream terrace gravels and sediments
of Lake Bonneville, For the most part they
are poorly comsolidated, well stratified,
and horizontal, 0-100

— Unconformity ——



Harkers fanplomerate (new name)

Fanglomerate, tan, very poorly cemented,
subrounded pebbles to boulders in a silty,
sandy matrix. Quartzites and limestones
predominate with lesser amounts of volecanic
rocks, These latter are usually badly
weathered ard disintegrate readily, A few
lenses of reddish brown silt are present.

The type section of this formation is
in Harkers Canyon in Section 19, T. 2 S.,
R. 2 W,y and will be described fully under
a lster heading.

e Faull
Camp Williams unit (new name)

Mudstone, light red to light brown, sandy,
with CaCOq present in sufficient amounts
locally to yield hard, white, nodules,
Weathers to blocks with conchoidal fracture,
Sand is composed of quartz, mica, hornblende,
gypsum, and calcite, with aggregates of silt
composed of the same minerals,

Same as above but is shaly and contains frag-
ments of rhyolitic tuff plus abundant volcanic
detritus,

Mudstone or siltstone, light to dark reddish
brown with fragments of light tan clay which
are hard ard calcareous. Sand very minor,
Weat hered surface is massive amd blocky.

Same but with shaly streaks and sandy lenses.
Color also becories lighter because of larger
amounts of CaC0s3.

Siltstone, light tan to pink, silty, good to
poorly cemented by CaCO;. Some particles range

in size from pebrles to lutite. The sand is com—
posed of quartz, mica, feldspars, clay minerals, and
small amounts of the dark ferro~magnesium minerals.

Mulstone, gray to pink, shaly, alternating
with gray to reddish fine grainsd sandstone
that is well indurated. This interval shows
some bedding,

Feet

50

45

15

17



Sand, gray, grading into a conglomerate com-
posed of boulders several feet across, gravels,
and poorly stratified sands. Lenses cemented with
Cal03 occur, Larger fragments are somewhat
rounded and primarily of volcanic origin with
lesser amounts of quartzite and limestone,
Total thickness

—= marked erosional unconformity =
Jordan Narrows unit (new name)

Marlstone, white to light gray, very hard and
dense especially in the weathered surface,
blocky fractures, contains streaks that are
higher in clay minerals and the streaks have
a yellowish tint, Sand and silt are scarce
and composed of well rounded gquartz, feldspar,
and calcite fragments with small amounts of
magnetite, mica, and hormblende, Ostracodes
and charophytes are present but very scarce.
Manganese dioxide stains and dendrites are a
very characteristic feature of the marlstone,
Bedding is lacking but certain strata contain
higher amounts of calcium carbonate and stand
out as ledges along the face of the outcrop.
(Marlstone as defined in this paper is
a rock containing 25 to 75 percent CaCOB with
the remainder primarily of clay.)

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

Marlstone, as above, ranging from a nearly
pure limestone to a slightly calcareous clay
with ostracode and charophyte remains more
abundant than higher in the section,

Sandstone, tan, with aggregates of marlstone
and some clay galls,

Marlstone, somewhat oolitic and tuffaceous and
containing more crystaline calcite.

Tuff, gray, rhyolitic, poorly consolidated, porous,
and composed predominantly of glass shards.

Clay, pink, calcareous, silty.

Feet

13
112

26

33

37



Sandstone, light tan, silty, poorly consolidated,
contains several lenses of pebble conglomerate.
Derived apparently from volcanic rocks., More
magnetite present than higher in the section.
Ostracodes and a few charophyte stems recorded.

Marlstone, as before, but rather silty., Contains
abundant calcareous tubes that are casts of plant
stems and roots.

Covered by slump,

Siltstone, light gray, loosely cemented by
CaC0, and composed primarily of igneous
clastics with quartg abundant, no laminations
or bedding.

Limestone, white, very hard and dense, stained
with MnO, dendrites. It contains many calcareous
rods tha% represent root replacements, and has
streaks of yellow chert. Calcite crystals very fine.

Same but more silty and very porous, with the
3ilt being derived from igneocus rocks,

Marlstone, white;, slightly oolitic, alternating
with buff colored clays containing carbonaceous
fragments,

Sandstone; gray to buff, dirty, some gravel,

poorly consolidated., Clays are slightly ben-
tonitic and the sand is composed of igneous

detritus.

Limestone, white, as above,

Marlstone, white, porous, interbedded with
tan to yellow clays that are shaly and some-
what silicious. Ostracodes and charophytes
present but not abundant.

Limestone, white, argillaceous and tuffaceous,
stained with MnOs.

" “Marlstone, pink, silty, and oolitic. Cherty

streaks,

Shale, gray, calcareous, grading into a porous
marlstone having a vesicular appearance. The
openings are filled with what appears to be
clay galls or tiny concretions. Base not ex-
poaedo

20-30

40-50

25
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Feet
(Moved to Eeef Hollow, interval missing) 20 ?
Limestone, tan to pink, very hard, porous,
massive, ledge former, blocky fracture,
silty streaks and vuggy, wvugs filled with
crystalline calcite., There are a few sand
grains of quartz, feldspar, mica, hornblende,
and magnetite, 9
Mudstone, red to brown, calcareous, soft, 3
Limestone, pink to tan, argillaceous, very
hard and much as above. Massive and forms
ledges. 13
Limestone same as above alternating with a
marlstone having blocky, conchoidal fracture.
Base not exposed. 35

Total thickness 340-370

Problem of nomenclature

The terms Salt Lake group and Salt Lake formation are both used in
the literature, Wilmarth (1938, p. 1897) followed Vansfield (1927, p. 110)
and used the term Salt Lake formation. Eardley (1944, pp. 845-846) used
the term Salt Lake group and placed the Norwood tuff (Oligocene) at the
base, He writes, "when the intermontane valleys west of the Wasatch become
better known stratigraphically, the Salt Lake group may be found to include
several formations, perhaps separated by considerable parts of the Tertiary.
This possibility emphasizes the necessity of a new formational name."
Williams (1952) in Smith (1933, pp. 73-75) proposed three formations within
the Salt Lake group. These are, from oldest to youngest, the Collinston
conglomerate, West Springs formation, and Cache Valley formation. Keller (1952
also working in northern Utah and southeastern Idaho introduced the Mink
Creek conglomerate which Adamson, Hardy, and Williams (1955) have incorporated

into the Salt Lake group.



It thus seems apperent that the wvarious rock units throughout northern
Utah and southeastern Idaho identified as belonging to the middle and
late Tertiary can not be placed in ons formation, There is as yet little
fossil evidence or subsurface data, however, to establish time equivalence
of these deposits to those in the Great Salt Lake Rasine

Mest of the Tertiary rocks of the Great Salt Lake Basin are probably
local &and discontinuous. They do not extend from one locality to another
over & distance ol 200 or 200 miles and for this reason some stratigraphers
would hesitate to seccord the local deposits the rank of formations., How-
ever, it may be seen in the zhove raferences that this has been done, The
deposits can not be designated as members, tongues, lenses, or channels
of thick or extensive formsticns, since this is not their true nature,
If these deposits are named by their dominant lithology, then according to
existing rules of stratigraphic nomenclature they are classed as formations.
In application to the deposits of the Great Basin this is unfortunate, be-
cause nothing is more characteristic of some of them than thei} lithologies,
viz; fanglomefate, agglomerate, or tu{f, yet we hesitate to call them by
these lithologies since in doing so we would indicate them as true formations,
when perhaps some of them should not be so dignified.

The deposits are extremely significant, however, in constructing the
orogenic, erosional,sedimentary, and life record of the Tertiary in the
Basin and Range region and deserve recognition. Professor Stokes and Eardley
believe that ther should be called groups or formations, but until the problem
can be brought to the attention of the geological profession, ‘the divisions
of the Tertiary here recognized will he called units, Thus as a pre=

cautionary measure the difficulty is circumvented but not solved,
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Jordan Narrows unit ),

A white marlstone 1s the most common rock in the Jordan Narrows unit
but in addition it contains oolitic, argillaceous, and cherty limestones,
sandstones, clays and rhyolitic tuffs. These are zll fresh water lacustrine
deposits. The marlstones and limestones weather out ns blocks and are good
ledge formers. The generzlly white color of.l‘ the ocutcrops is a distinct
mark of the unit in the Great Salt Lake Basin, Its total thickness is un-
known but exceeds 300 feet (this paper, p. 13), and perhaps 2,000 feet,

The discordance of dips and erosional unconformity at the top of the
Jordan Narrows unit indicates that its deposition was followed by a time
lapse accompanied by faulting and folding, A general southeasterly dip of
approximately 15° is common but by no means consistent., Examination of the
Jordan Narrows enlargement (Plate XVII) will show its fault block nature,

The areal extent of this unit is not definitely known, but there is
some suggestion that it underlies the entire Jordan Valley. Eardley and
Haas (1936, pp. 73-74) mention marls and tuffs drilled into at 1300 feet
in a well west of Salt Lake City. Hunt, Varnes, and Thomas (1953, p. 13)
in Utah Valley (upper Jordan Valley) refer to white clays penetrated at a
depth of 180 feet in a water well, The nearest outcrop is 16 miles to the
northwest along the east flank of the Oguirrh Mountains and will be discussed
later,

No fossil evidence is known »y which a date can be assigned to this
deposit, The ostracodes in it seem to indicate a Miocene-Pliocene age
according to D, J. Jones (personal communication). Its lithology is similar

to that of the Norwood tuff and like the Norwood is a facies of the andesitic
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deposition of the the writer balieves that an upper

Jordan Herrows unith,

age 1anit of mid-iliocene must be postulated.

Camp Williams
The t Camp Williams is derived from the military ares of the sam:
name. JThe canp itself is bounded on the east by the Jordan River and on

the north by Beef Hollow. ZIZxcellent exposures of the Camp Williams unit can

@ seen in both stresm valleys.

The red to
characteristic.

stenes that are

tan color of the Camp Williams unit is perhaps its outstanding
Lithologically it is composed mostly of mudstones and silt-

poorly consolidated and lesser amounts of impure sandstone

that commonly forms distinct ledges. A basal conglomerate primarily of

igneous detritus is also present.

The unit measures abt least 100 feet thick but for the most part is not

completely exposed. Dips up to 20° have been observed,

This sedimentary unit apparently represents a fluvial environment with

occasional Nood=-plain lakes in which some of the well=bedded strata could

have collected. Its known areal extent is rather limited and confined to

the Jordan Nerrows and immediate vicinity. However, well cuttings from two

water wells drilled near the Riverton Reservoir, 3 miles south of Riverton

and about 1/2 mile north of the Traverse lMountains (Plate I) were examined.
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They proved to be composed of tan to pink silts, tan to light tan clays,
and gravel consisting of ignecous detritus. In general the sorting was
poor and the sediments unconsolidated., Totzl depbh rsached was 676 feet.
Except for the almost entire lack of consolidation in this subsurface
material and the somewhat hirher percontszrz of ipneous elastics, it closely
resembles the Camp Williams unit. \n obhsolute correlation is impossible
without farther subsurface data,

An abrupt eolor change from fhe vhite @ s sivones of tue Jordan llarrows
unit te the red £ills and sands of the Comp lillliams umit can be seen from
a distaree and arks the wnconformity between these two deposits. Closer
examinabion shows the surface of the Jordan Narreus unit to be very rough
and irrogular and to have a relief of several feet (Plate II). The basal
conglomerate of the Camp Williarms unit further distirguishes the uncon.ormity.
In some places, boulders 2 to 4 feet across rest directly on the fine grained
mzrlstones.

There is an angular discordance of at least 50 between these two units
where viewsed in the Jordan larrows,

A deep soil was developed on the upper portion of the Camp Willisams
urdt and is preserved in the outcrops north of the Jordan Narrows. The
Hzrkers fanglorerate overlies the Camp Williams unit with a discordance of
about ?O or is in faw.r.'l.t centaet with it throushout the Jordan lUarrows aresa
(Plate III, ficure 4).

No fossils have been found in the Camp Williams wnit. However, since
it lies strati.gr'aphﬂ;ai]’_y between the Jordan Narrows wnit (esrly-0lipocene (?)
to mid-Miocene (?) ) and the Travertine unit (late Pliocene), it can be dated

»
only as post-early Oligocene and pre-late Fliocene.



White merlstore of the Jordan Narrows unit overlain un-
conformably by the Camp “illiams unit. ~Note basal con-
glomerate (A) of the Camp 1illiams unit, DBeds are dipping
to southeast.

(2



A, Test wall of Jordan Nartows showing from right to left
the Jordap Narrows unit, erosionsl unconformity, OCamp
Williams wnit, fault, Harkers fanglomerate., llote angular
discordance of dips in the Jordan Narrows and Camp
Williams units,

B, To the south of view in Figuré s  These are well bedded
silts of the Provo formation and later gravels, both typical
of the Pleistocene deposits.



Travertine unit

The Travertine depeosits are rather limited in extent and thickness.
Their location can be seen by examination of FPlate XVII, particularly the
map labeled Jordan Narrows enlargement,

farsell (1932, p. 51) describes the deposits as follows;

"The rock in hand specimens varies from dense, massive,
flinty travertine to coarse; crustiform, or even cavernous,
limestone, often resembling tufa. The color is white

or pale cream., The rock is harder and resists weathering
better than the Pliocene marlstones, which it super-
ficially resembles. The hot springs which built up the
travertine deposits also formed lens-like masses and

veins of manganese ore."

The Travertine unit overlies both the Camp Williams and Jordan Narrows
mits. It ranges in thickness from 20 feet or greater to a very thin veneer.

The travertine deposits are of prime importance in that their age is
well-established by fossil horse remains, Stirton and Savage (1952, oral
communication) have identified a jaw and teeth as late Pliocene (Blancan).
This fossil was found in the upper portion of the largest travertine outcrop
by Marsell (1932) one mile northwest of Camp Williams. It is now preserved
in the Geology Museum of the University of Utah.

The exact relationship of the Travertine unit to the Harkers fanglomerate
is unknown but the author believes they may be contemporaneous. Reasons for
proposing a Fliocene age for the Harkers fanglomerate will be presented in
a later section on geomorphology.

Since faulting was pronounced in the Jordan Narrows in Pliocene time,

the Travertine may have been a deposit from springs issuing along the faults

during this time,
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Harkers fanglomerate undt

VAthin the Jordan Narrows proper tae Harkers iznglomerate is in fault

conbact with the Camp Willisms unit (Flate 111, figure A) but elssvhe

overlies it unconfornebly (Plate IV) and dips more ge ently than either of the

Since thls L1s no% the type locality of the Harkers fanglomerate, its

detailed lithologic description u1!l be reserved for discussion under the
section entitled Coulrrh Foothills, .
Lofgren (1948, p. 17) writes that "the Tfanzlomerate (Harkers) exposure,

in turn, is truncated and burled beneath the sediments of ancien

Bormeville and more recent stream gravels. Plate IV, figure B shows an

outcron of the typical gravels, sands, and silts.

Cne of the main vroblems ancountered is the separation of late Pliocene
from Pleistocens sediments. Fossil evidence is usually lacking and lithologies
are too similur for wseiful field identification., fhe author however, found

sgveral cribteria thot oroved czatisfactory, at least —ibhin the Great 3Zalt

o

lLake Basin, for disvinguiching between the Harkers fanglomerate and Quaternary

deposits,

1, Deformation of the Pliocene beds gives them gentle but
distinect dips. The Pleistocens ztrata are for the most
part horizontal. Harsell (1948, p. 110) notes that the
fmwaternary rocks show little 4V1c3 ce of any tectonic
movements except for minor dislocations near faults with
racent movements,

.

2 In general the later Fleistocenc materials zre better
sorted, more rounded, and less concolidated., It is
true that the Harkers fanglomerate could not he classified
as a well-indurated deposit, but it <does in many localities
hnve sufficient cement Lo allow the LLrﬂation of distinct
ledges along the canyon walls.



PLATE IV

A. Fluvial Camp Williams unit in Jordan Valley north of
Jordan Narrows. Beds dip to the south and are overlain
unconformably by Quaternary river gravels.

B, View of Jordan Valley 2 miles north of the Jordan Narrows.
The Red Camp Williams unit (Tew) overlain unconformably by
the Harkers fanglomerate (Th) which is well-consolidated
in thiS ared.
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Athough tho Harkers fanglomerate is not without sort-
ing, it is seen only in lenses and wedges of local axtent,
In the Twaternary deposits, however, beds of “he Alpine

nd Prove clays 50 feet thick can be traced for several
miles, They are well-stratified and represent lacusirine
deposits in contrast to the alluvial fan origin of the
fanglomerate.

3. The late Tertiery sedinents are without geomorphic ex-
rression io contrast to the Quatornary deposita which are
found and identified &s spibs, bars, atluvial fans, deltas,
and river terraces. That is to say, although the materials
in the Balt lake group were laid down as lacustrine beds,
alluvial fans, mud rock flows, etc., they can not be de-
termined as such today from any geomorphic expression they
nov possass. Lheir original forms have bLesoen lost by burial
and ercsion during the Qwternary period.

Le OConsidering the overall nicture the extent of the Tertiary
deposits is greater than that of the (Quaternary. This
can be seen particularly on the fringes of the basin where
the Tertiary deposits lap up the flanks of the mountzins
much farther. The Harkers fanglomerate is found up to
clevations of 6000 feet or more bubt the IFleistocene sedi-
jaents seen Lo lie mainly below the 5200 foot level.

Murther discussion of the Quaternary depozits is not attempted., The
reader i1s referred to a paper on the "Juaternary GSystem in Utah", by

Ro E. Marsell (1948).

Paleontology

Detailed exanination of the chamnel samples taken in the Jordan Narrows
yielded few microfossils. Tor the most part they were persistant throughout
the Jordan Narrows wmit bubt very scarce. It often reguired several hours of
searching in one 200 gram sample to find a single ostracode. The guestion,
of course, arises as to the value of such an intensive search. TFirst, the
author attenpted to determine if there were any definite fossil zones or
fossiliferous strata that could be used for correlation, and second if there

were any distinctive microfossils that might be helrful in dating the deposit
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Yud rock flows

In or near the Jordan larrows there exist several excellent exposures

1

of ancient mud rocx flows. One may be seen two mdiles south of Camp 'Williams
in a road cut along Highway 68. A second is locabod in Bsef Hollow sbout

1/l of a rile west of the same hishway vhere it crosses Beef Hollow, and a
third along the Utah Copver Canal 1 1/2 miles north of the dam in the Jordsn
Narrows. These sre not of the same 27 ror are they exactly similar in naturs
and it seems desirable to discuss them briefly. They are labeled on the map
(Plate XVIT) and referred to in tho text oo wwf-l, Krf-2, and “rf-3,

Mrf-1 cen be sesn in a road cut alons State dighuay 68, two miles south

iwere it slices through a low hill commoscd of the Jordan

£

of Camp VWilliams wh

a

Narrows wnit, (Plate V, fisures 4 and B).
From six to ten feet of hard marlstones lic at the base of the cut
and are overlain by a mud rock flow of very irresulzy triclness. It is come

2y .

posed almost entirely of volcenic detritus ranging from fine sands to boulders

i

everal feet in diamester. The maltrix is light colored, predominantly CaCOB,
and apparently derived from the underlying morlstornes. Assuming the lake
bottom at the time cf origin of the flow was covered by soft limy muds, it is
not difficult to envisage a plowing, churning mass of volcenic detritus which
moved out over the floor and incorporated large cquantities of these nmmuds until
it camé to a final rest. Jubsecuent induration yielded a very well-consolidated
body resting on equally hardened marls. Normal deposition then resumed, as

o

evidenced by a two to four foot layer of even-hedded marlstone overlyins the

mud rock flow. This necessitates placing the flow within the Jordan Narrows

unite.
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PLATE V

A, View of md rock flow (Mrf-1l) along Highway 68 south of
Camp Villiams. White, blocky marlstones overlsin by the
flow, both belong to Jordan Narrows unit.

B, Detailed view of exposure shown in Figure A, DNote the
irrepular contact between the flow and underlying marl-
stones.
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Mrf-2, State Highway 68 crosses Beef Hollow at the northern edge
of Camp Williams. A second mud rock flow may be observed about 1/4 of a
mile west of the highway (Plzte VI,figures A and B).

Agéin the composition of the flow is almost 100 percent volcaﬁic sands,
gravels, and boulders., The matrix is calcareous silt which serves as a weak
cement for the coarser materials. In this respect it differs markedly fronm
Mrf-l. Its relation to the Jordan Farrows unit is also different in that it
is faulted up against the marlstones and separated from them by a reddish- |
brown, sticky, fault-gouge clay. Hence, it is older than the beds of the
Jordan Narrows unit against which it has been fauvlted and may be an early
incident in the volcanic activity of the area., Quaternary cut—and-fill
activity has deposited stream sands and gravels unconformably over and against
these much older units. A second fault is believed to separate the Paleozoic
rocks, which crop out to the west, (Plate XVII) from this flow and the Jordan
Narrows unit. : -

M¥rf-3. The Utah Copper Distributing Canal flows northward from the
Jordan Narrows along the west side of Jordan Valley. The canal banks offer
good exposures of both CQuaternary and Tertiary sediments. One arnd one half
miles from the dem in the Narrows, along this canal, a tiird mud rock flow
was studied (Plate VII).

From youngest to oldest the observed units are as follows;

1. A veneer of Recent stream gravels and soil a few
feet thick.

2. Blocky clays 20 to 25 feet thick that are probably
Provo in age (Lofgren, 1947, pp. 17-18).

3. Red silts and calcareous mudstones belonging to
the Camp Williams unit but covered too much by
slump and wash to determine the thickness.
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FLATE VI

Views of the mud rock

flow in Beef Hollow
(#irf-2). Looking from
right to left in Figure

A. note — white Jordan
Narrows unit, (Tjn) fault,
mud rock flow, (Mrf-2)

and Recent stream gravels
(Qal) unconformably against
edge of the flow.



PLATE VIT

A. View of mud rock flow 1 1/2 miles north of the Jordan
Narrows (Mrf-3). TFlow composed of volcanic detritus.

B, Continuation of the view in Figure A, this picture ad-
Jjoins the above sequence on the right., Note fault which
places the Camp Williams unit against the mud rock flow,



s #ud rock flow, gray color, oredominantly volcanic
detritus witi oouldcké to 8 feet zeross, Poovly
cenernbed small) amounts of Cell,. ?ough 213 ;rment

. blocks produces a beddids that seems

Lo terminzte azainst o wore typical mud rock Ilow

moss ghoiiing noe sigs of sortiny or strastification.

lchxne of 20 feet or Dbetter can be measured but

N
il
§1

base ¢f flow 1s rot exposad.
The north end of the entire seguence is zharvly interrupted by a fault

vinich dropped the Camo ‘Hlliams unit dom 2nainst the mud rock flow.
Severalbinterpre+:tions carn be xize concerning the exacht age of this
flow. Since it se2ms to uderlie vhe Czop Filldsry undt it might fepresent
the bagsal ~azre of this deposilt. /mother intervretoation is thet it is an
early oert oi the Jordan MNirrows wit. ﬁhis view accuires some suprort from
the observation that the MNrlf-=3 flow closely resanbles the Mrf-2 flow in
Boef Hollow, wihich seems to have occursd carly in the history of volcanism
ar’ tre depocition of the Jordan [Harrows sediments,
The contact tetwesn the flow and the Caww Yilliame tnit is not clesrly

iscernable., If it were, tie

rd
¢t
o

C Tl e better doterniined,

Pv'y

Farther nortih along the same canal, a deposit overlying the Canmp

Willdews unit exhibits definite mud rocic flow structwre, and the volcanic

rocks are abundant but there 1s a roticeable increase in auartzite boulders,

Il is well-cemented with 0200, and gredes uprard into the Harkers fanglomerate,
Thug 4t can ho said fhot mud reock flouws were formed throuchout the

lzte Tortiz ;‘(OligocenemPlioceno)o Thieir source was thne volcaric terrain of

vhe Troverse dountning 238 3t sesms to the wriber thel this type of deposit

wowdd oe expectzi z2lons the flanks of a rmountain mass covared by voleanic

flows ond subjected to erosion. Twenhofel (1950, no, 266-268) paints out

1

3

that Svoleonic asn is likely to produce wmud flows 1T “zter accomanies the

f211s or later viets th2 " He also rakes

t that fits in vdth
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e writers concept of the climate at that time. 'Hot a great deal of
water seems necasaory Lo cauvse wmud to flow, and mudflows are more prevalent

in semlzril reglons,; or regions that for any reason are without cover of

plant vrotection, Than elsewhers,!
Izneous Nocks

A detailed study of the igneous rocks wes not made in view of the fact

that Gilluly (1932) and isrsell (1932) have thorough descriptions of the

various Lypes present bebh in the Oguirrh and Traverse tounteins.

The concnonest rock typeé are reddish to purple andegitea and andesiﬁé
sroceias, augite and biotite-horrblende latites and latite flows, and lesser
apounte of rhyolite and basalt. Gilluly (1932, p. 57} gives the following

escripbion.

The comnonest rock verioty . . « is & medium-grainad
vorphyry in which crystals oi plagioclans, blotite,
ard pyroxene, rarely exceedins 1 mm in lenpth ara the
only megescopicelly recognizable phenocrysts, , .

In thin section phenocrysts of andesine (Abgofnsg),
nn{‘+e, and bictite are seen to eoccvr in a wrunjti
groundess of orthoclase, cuarte, and plagioclase.

logt aburndent lava in Fairfleld Quadrangle is biotite~
horrblende Lotite., In thin section nlarioclase is seen
to be faintly zoned (Abnoingg). The principle mafic mine
aral s lornslende of aual ic variety. Most commonly
the grouidmass is hyalopilitic.

Marsell (1932, p. &3 reports similarly from the Traverse lountains,

In thin gection the andesits 1s coarsely porphyritic,
The chief mineral is oligoclase with a composition of
Ab7fAn2uv The feldepar shows prominent zonal grewth.
Biotite is the chiaf fanic mineral accompanisd by
amaller amounts of horoblendse and augite, All of the
minerals have be sonsiderably sltered the ferrge
nngnOSLaﬂ irn perticular, The groundmas:z is lapgaly come
posad of gray glass Tllled with abundamt laths of felty
nicrolites of felu

2
13



http://la.tl.te

M™e source of tliese exbrusive rocks is bLelieved to be the eruptive
centors designated as 3Step llountain and South llountain in the western portion
of tie Vraverse lMouitiins, near their juhction with the Cguirrh *owntains.
See Flate XVIZ,

Their exact nge is unknew: ot Gilluly (1932, ps. 4O, 65-66, 8.,=85)
by comparing them with similar deposits in adjacent areas, believes that
they shonld be dated as late liocene &nd Olicocene, The volcanie activity
must heve been norolonead;, for it seems certain that the entire Traverse
lonntains and ~ortions of the 'lasatce!: and Oquirrh Mountains were buried
by the extrusives., The outside age limits of the wolcanics are latest
Hocene and late lMiocene jud-incs from the presumed age of the Jordan Narrows
unit with which the volcanics are approximately equivalent. The volcanic
activity could have spanned this entire interval.

The writer atbempted to correlate the volcanic glass from various areas
in the basin by moans of indices of refraction. OSamples from the Jordan
Larrous, Traverse liounvains, Uguirria lountiuins and Deechus Pit all had
indices of 1,505, Accordiig to Grout (1932, p. 114) this would indicate a
very acid composition, with 7C~72 percent silica, Thus it appears that the
explocive eruptives ~ers rore acidie than the lava erivptives. The similarity
of the indices clso misht bhe used as evidence to support the theory of a
cortonn source for the glass thouch not conteiporansity.

The igneous rocks still bury a great portion of the Traverse Mountains
(Plate XVII) and constitute mueh of the foothill belt along the east flank

of the Couirrh Meuntains,
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Structure
Faults

Several faults displace and tilt the beds of the Salt Lake group con-
spicuously.

There is excellent topographic evidence for a major northeast-southwest
fault along the north side of the Iast Traverse Mountains. This same fault
appears to continue across the Jordan Valley but splits into at least three
large Eranches and many minor faults as it intersects the Jordan Narrows. .
See Jordan Nerrows ealargement on Plate XVII. A second major fault striking
almost due north-south lies to the west of the Jordan Narrows alongz the edge
of the water gap. Tle proof for the e:xdstance of this fault is manifest
in the apparent sharp contact between the Paleozoic rocks and the Jordan
Marrows unit and in the upturned nature of the warlstones in Beef Hollow
near the contact., AQluviuwn =d slope wash, however, prevent any direct
observation of the actual contact.

(Zithin the Jordan Narrows the major fault and branch faults displace
all the beds of the Salt Lake group with the exception of the Travertine unit.
The northern most branch fault is marked by the Camp Williams unit down-
faulted on the north against the Jordan Narrows unit on the south. Ths dis-
vlacement is approximately vertical ard of small magnitude. Along the major
north—-south fault to the west of the Narrcws the Jordan Narrows unit is
faulted down apgainst the Paleozoic rocks,

The faulting in the Jordan Harrows has produced a fault mosaic pattern,
and it seems possible that the small blocks were rotated in the process

of this faulting.



The exact age of the faulting is somewhal difficult to determine.
Chviously it occurred after deposition of the Harkers fanglomerate and
likewise must have originated wmuch earlier since the tilted strata of the

Jordan Harrows units have an anvular di scordance with

Canp Williams a
one another as well sz with the Harkers famglomeraie., The Fleistocene beds,
however, zre undisturbed by the faulling, Thus the best esbimate of the
age would s post-middle Oligocene to pre-Fleistocenc,

Marsell (1932, ppn. 83=83) hod this to say ab~ub the structure of the
Traverse Mountains and its relation to the faulting recorded in the Salt

lzke group.
The present relief of the mountain mass and ils ex—
ternal form are a direct expression of the earlier
(Laramide) folding and not of the vounger faulting.
These faults, which today have no tnnogrmhlc X~
pression . . . ¢ross the range fram southeast to north-
wast paralleling in general the axis of the folds in
the Oquirrh Mountsins. Their existence is revealed
by dislocated strata or a resistant fault-breccia.

Folds

In the mapping done by the writer, only one possible fold was dis=-
covered. This is located to the north of the Jordan larrows and is based
on the change in dip of the Camp Williams unit from approximately 10°
south to 15° north in & distance of 1/2 a mile.

Begionzl dips evidently not associated with faulting and of a more

extensive occurrence seer to demand at least gentle folding.



GECLOGY OF THE OQUIKRH FOOTHILLS

Geography
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miles wide exterds along the east flank of

2 wiles, The helt ends abruptly north
of Coons Canyon where alluvii: rests directly on the Peleozoie rocks,

The belt can bhe tracad southward to the Jjunction of the Ogquirrh and Tra-—
verse Mountains, a4t an elevation of appreximately 6100 feet there is a
sharp bresk in the slope whers the gentle surfaces of the ;oothills abut

against the more steeply inclined ridges of the mountain mass. The eastern

gdge is rather well defined Ly the Lzke Bonneville shoreline at an ele-

From the air the foothills appear as an incised pediment. (See
Plete VI1I, figures A=D}. Dry farm fields over most of the area accentuate

the flat-tepped ridges which are bounded by sharp V-shaped valleys
(Plate X}, These latter, for bthe most part, contain only intermittent
streams,

An sbandeoned railroad bed plus mining and farm roads afford rather
easy access, The many railroad cuts are invaluable in establishing strati-

graphic¢ relationships.

Mapping

The limited outcrops made mapping difficult. Slope wash, pediment
gravels, vegetation, and recent alluvial deposits effectively mask the
bedreck in the foothili belt., 4s a result, many of the contacts are

uncertain sirce they were drawn without regard to the surface cover

29



where it seemed thin, Ho attempt was made to delineate or distinguish

the tyoes of velecanic rociks.

Description of the Pediment
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The dissected pediment which forms the Ooguirrh

-

gently sloping surface that is inclined about 3% to the east. This can
best be seen on the ridges which flank Harkers Cenyon, Here it is
pessible to truce continuously the oldest surface on an east-west line
from an elevation of 6100 feet down to the Bonneville shoreline at 5180
feet,

The pediment gravel ranges in thickness from a thin scattering of a
few cobbles to & cover several feet thick, It is composed of subrounded
gquartzite and limestone fragments with smsller amounts of volcanic detritus.

ginpgular feature in the foothills are the larger residual boulders 4k
to 6 feet eacross, that were probably left behind during the pedimentation
or by later erosion., iany are blackened with desert varnish and so badly
weathered that they disintegrate when struck with a hammero

The rccks underlying the pediment veneer belong to the Salt Lake
group except where headward erosion extended the surface a few hundred
yards intc the Paleozoic deposits, The Traverse volcanics and Harkers
fanglcmerate underly the bulk of the pediment., It seems probable that
the pediment was sculptured on a series of coalescing alluvial fans
(Harkers fanglomercte) but, nc trace of the forms of the old fans can

he seen today. If the larkers fanglomercte is dated as late Pliocene (?)

the pedimentztion would fall in the latest Pliocene or early Pleistocene.



A,

C.

Looking southwest at north B, Looking northwest at pedi-
edge of pediment. Coons ment. Note flat topped ridges
Canyon at extreme right and different surface levels,

and Harkers Canyon just
left of center.

About same view as Figure D. View along eastern edge of

B but a little further pediment showing low rounded
south and looking almost hills which are remnants of the
due west., Highest sur- pediment and were islands in
face can be seen toward Lake Bornneville.

uppexr right corner of
picture, Two long ridges
there flank Harkers Canyon

Views Along East Flank of Oguirrh Mountains
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5tzeaa terraces in Berneys Canyon and
esh and wonld tentoetively place it at

feet, The adjustment of the streams
level controlled hy Lake Bonneville
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ssible explanation for the development
ird pediment,
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The most significant structural fezture of the Oguirrh Foothills is a

major north-gouth nermal fault along the base of the Oguirrh Hountains,
xeamination of the ¢ sections along B-B and C-C on Plate IVIT will

-

. dowr. faultad on the east. In part the fault is

show the Tertisry strat

buried by the darkers fengleomerate hut elsewhere serves as a contact be-

s

tween the Taleczoic rocks and fanglomerete, The cross sections also

how the oldest pediment, number 1, to have develoved headward across

the fauvlt and in ; s into the Paleozcic

)
ol B,
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Same profile as in Figure A, but on a northwest—southeast line. The numbers 1 and 2 represent
erosivn surfaces 1 and 2 respectively (see page 4). Line B-B lies in the plane of the oldest
and highest pediment surface. ‘
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Thus the sequence of events associated with the pediment may be
surmarized as follows: (1) significant block faulting along the base of
the Oguirrh Mountains in early Pliocene time, subsequent rejuvenation of
mountain streams, and deposition of the Harkers fanglomerate as alluvial
fans, (2) pedimentation of Harkers fangl omerate and Traverse volcanics
culminating in late Pliocene time, (3) incision of pediment and development

of younger pediments during the Pleistocene,
Stratigraphy

Major divisions

The oldest rocks and most prominent in outcrop are the wolcanics
(Plate XI, figures A and B)., Duve to their greater resistance to erosion,
compared with the Tertiary sedimentary deposits, they stand above the
general plane of the pediment as somewhat rounded, irregular hills (Plate X).
The oldest sedimentary rocks are the lacustrine deposits correlated with
the Jordan Narrows unit. Their exposures are quite limited, For the most
part they appear in the: stream bottoms or low on the flanks of ridges and
hills. The Harkers fanglomerate overlies the Jordan Narrows unit un-
conformably and is the main constituent of the foothills. It crops out
only in a few places because of its non-resistant nature. Detailed measured
sections are limited to excavations such as gravel pits, road embankments,

and railroad cuis.

Measwured sections

The Bacchus Pit is an abandoned borrow pit and located 3/4 of a mile

north of thé Bacchus Powder Plant. A channel sample was obtained and the

Y



PLATE X

Oquirrh Foothills' looking southwest at Bingham Canyon and the
town of Copperton. DNote the very flat surfaces of the dissected
pediment with rounded sprawling hill in rear standing above them.
It is composed of volcanic rocks. DNote also toward the lower
central part of picture the stream terraces that are incised by
modern streams.



PLATE XI

= -
A, Oguirrh Foothills. View of andesite agglomerate overlapped
on flank by Harkers fanglomerate.

S S CE——— -

B. Oguirrh Foothills., View looking west. The prominent
pinnacles are composed of tuffaceous agglomerates.
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#2, Approximately 3 miles south of the Bacchus Powder Plant a

vertical channel section was taken in a railroad cut, Two foot intervals

were collected in each sample (Plate XII, figure 4).

Harkers fanglomerate

Fanglomerate with soil profile developed on it.
On flanks of the hill this grades into a thick
wedge of reddish brown silts and clays. No
samples taken.

== unconformity ==
Jordan Narrows unit

Marlstone, white, hard, blocky fracture, porous
near top due to weathering; alternates with clay
that is yellow, calcareous, and has shaly fracture,
. Ostraceodes common. Small amounts of quartz; mica,
feldspars and a few glass shards present.

Sandstone, yellow to brown, impure, poorly consolidated,
fine grained., Composed of.quartz, mica, feldspar,
magnetite, chlorite, hornblende, and glass shards many
of which are in form of small glass bubbles. Index

of refraction is 1.505, for the glass shards,

Tuff, gray, glittering, porous, clesely packed but
only lightly cemented with CaCO,. Has a little clay
and small amounts of quartz and magnetite. Ostracodes
present,

Same but has thin lenses of marl containing crystalline
calcite,

Marlstone, gray to white, as above but distinct in
that it forms a resistant ledge.

Tuff, white, rhyolitic, poorly consolidated, quite
pure and highly laminated,

Same, but not as pure. Alternates with shaly
white clays that are calcareous. Small amounts
of mica, magnetite, and feldspar present, Fes-
tooned cross bedding prominent.

Siltstone, yellow to light tan, finely laminated,
poorly consolidated, much contorted as though by
contemporaneous deformation, Contains aggregates
of glass shard, mugnetite, mica and calcite,

Feet

0~ 10

17
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Teet
Shzle, 1ight tan, hard, fissile, makes up re-
sistent le edges, composed of aggregates of silt-
sized particlss. Cmall amounts of glass shards, 3

Same butb interbedded with white, m
in which glass shards are more pler

Tuff, gray, well laf“’ted, very loos
Calls, Its consclidation seems to
locking of glass shards. Very pure with 9
glass shards and the remainder composed of mize 1

spar, chlerite, ma:vetite, ornblende, obsldlanE and

small fraguents of marl, Carbonoceous fragments

partially replaced by what ssems to be iron carbonate

snd stained yellow as a result, ars guite common, _ 22

w
Q.. L5

Moved west approximutely 150 yards
Maristones and silistones interbedded as higher
in the sectlon., Rase not exposed, 16

2 i A7 D)

m

Totel thickness 90

Jordan mHarrows unit

Although it is impessible to trace continuously the typical white
marlstones and limestones from the Jordan Merrows over to the foothill
region of the Oguirrsn Mountains, there 1s little doubt that the same wnit
is represented in both areas., The litheclogies are guite similar but no
one stratum can definitely be correlated except possibly for the tuff bed.
This is much thicker alonz the flanks of the mountain mass than in the
Narrows., As pointed out earlier in the text (page 26 ), the identical
indices of refraction suggest the sone source for the tuffs,

From the map (Plate XVII) it can be seen that the Jordan Narrows unit

- foa

in this area is confined to the lower slopes end ridges or

ct+
Q

the actual
valley floor, The outcrops are mers nuterous in the viciaity of Clay

Hollow and become scarce to the south, there i none south of Uopperton,

For the most part these strata are horizonual, with the exception oi the
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, where they dip steeply

Bacchus PLit area , to the northwest (Plate

south

h projects

in the pit and the steep dips of the

faults from the major cne mentloned above,

Harkers fanglomerate

Harkers Canyon cuts through the northern portion of the [ootnills
T3 =TTy S - PR 1 - .
(Plate XVII) and it is within this canyon tha®t the Harkers fanglomerate

coherent enough to form ledges along the valley walls and floor the

[.J:.

bottom of the valley, Thr railrecad cuts offer the only other exposures

of sny magnitude (Plate XIV, figures i and B), However, as can be seen
by an examination of the map {Plate XVII), the Harkers fanglomerate is

the dominant rock on the Oquirrh Foothills. It undoubtedly extends out

into the lower Jordan Valley under cover of the Lake Bonneville sedinents,

L)

t was origlnelly deposited in the form of coalescing alluvial fans.

4 description of the Harkers fanglomerate us it appears in Harkers
Canyon and vicinity, which is designated as the type locality, follows.

Fanglomerate, tan to gray, poorly consolidated except
for local lenses and wedges which are almost white
due to the Call4 cement, The deposit as a whole is
poorly scrted with occasicnal channels and lenses of
reddish silts. Torrential bedding and cub—and-fill
structure are common. The material is composed of
angular to subrounded quartzites, sandstcones, dark
limestones, andesites and latites which range in size
from silt particles tc boulders 6 to 8 feet across,
Normally, the quartzites and other Paleozoic rocks
make up 80 percent of the unit but, lowsr in the
section there occur wedges and channels that are

i

et

+

90 percent volcanic aeffltuao The overall color 1is



PLATE X1

A, Reilroad cut in Cguirrh Foothills showing white Jordan
Harrows unit overlapped on flank by red silts which grade
into the iHarkers fanglomerate at top of ridge.

K = " — <P = =T " -

B. Bacchus Fit. View of Jordan Narrows unit overlain un-
conformably by Cuaternary gravels, HNote irregular
erosion surface.



PLATE XIIT
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A, View looking south at Bacchus Salient. Edge of Oguirrh
Mountains can be seen at far right.

-

B. Bacchus Pit, looking south at well stratified Jordan
Narrows unit dipping approximately 30° to the northwest,



PLATE XIV

A, Railroad cut in Oquirrh Foothills, This cut is at right
angles to the long ridges of the pediment and exposes the
Harkers fanglomerate.

B, Same as Figure A, Note cut and fill siructure.



gray ard the cement and matrix tuffusceocus, Cob“les
are the average particle size and there are fevwe
silt and clay lenses than higher in the section,
The few thin strate of Tiner miterial are Luffaceocus
and calcerecus,
The thickness of the fanglomer.te unit is a% lsast 300 fest in

Harkers Caryon and was greater before pediment erosion,
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The llarkers fancglomerate apparently originated as a number of
alluvial fens deposited over a surface of moderate relief, The fans
succeeded in burying the older topezraphy possibly with the exception of

sonme of the voleanic hill tops., Later pedimentation and erosion produced

the ypresent day distributlo and outcrop pattern,

Paleontology

The microfossils found are very similar to those listed for the

Jordan Harrows area, Ostracodes are fairly abundant but charophyte remains

scarce, One new genus of ostracode and a spescies of Candona not previously

reported were discovered. These were Cyclocypris species (?) and Candona

fabaeformis. & few bone fragments were also seen but proved unidentifiable,

The microfossils wers found only in the Jordan Narrows unit,
Igncsous Rocks

The volcanic rocks in the Ocuirrh Foothills are similar to those
previously discussed in the section on the Jordan Harrows, In this paper
they are referred tec as the Traverse volcanics,

As pointed out earlier (peze 221, the volcanics us a]ly appear as
low, rounded hills and are more previlent in the southern portion of the

foothills, The area between Copperton and Tubtterfield Caryon is composed

predominantly of volcanic rocks (Plate XVII),



MOANTT T ITETT OV
TOOSLE VALIEY

Introduction

The Stansbury Fountains to the west, South iountain and Stockton

4

Bar to the south, the Oguirrh Hountains to the east and Great Salt Lake

5

etively bound Tooele Velley (Plate I). The valley is

a

to the north effe
approximately 10 miles wide and 15 miles long, and represents a portion
of the basin of ancient lake Bommevilie, The various lake terraces are
well-preservec c¢n the surrounding mountain flanks,

The principal streams draining into Tooele Valley are North Willew,

Scuth »iilew, and Box Elder Creeks from the Stansbury Mountains and Settlie-
ment. Creelk, liddle Creek, and Pine Canyon Creek from the Oquirrk Mountains,
_£31 of the water discharged is utilized by the inhebitants of the valley

for domestic use or irrigation. A report by Thomas (1946) should be re-

ferred to for additional informstion.
Geomorpholegy

he vicinity of South wWillow Ureek on the east piedmont of the

tanshury Range a well developed pediment exists, The surface has been

w

eroded across & fanglomerate which flanks the range and extends well inte
Tooele Valley., This pediment, as in Jordan Valley is dissected and at
least two distinct surfaces can be observed along the ridges which bound

~

South #illow Creek Canyon,

Stratigraphy

General sbatement

Rocks ranging in age from pre-Cambrian tc Recent can be found within

8

Lo
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the Stsnsbury lountain Cf more concern to this study are the Tertlary
volcanics, conglomerates, and fanglomerates which muke up the lower

porticns of the mountains cnd the dissected pediment that esttends into

&
the valley., Thomas (1946, pp. 109=110) gives the following general

resume for post-Laremide events.

A

"Sediments of probohle Zocene age, considered to
ve equivelent to the Hq formetion elsewher
be eq t to the Wesatch formst lsewhere
in Utah, were depocsited along the east flank of

the naﬂol anticlinnl fold that now forms the
Stansbury Henge, and may have been distributed
widely as fluviatile and perhaps lacustrine
deposits in Tooele Valley. :after the deposition
of the wasatch formution, volcanic eruptions on a
moderate scale distributed latitic flows and
breccias, and tuffs over the regicn., Basalt was
erupted locally in the Stansbury Pange as the last
stage of volcanic activity in the area, These
volcanic rocks have been extensively eroded from
the highland areas and redeposited by streams at
lower elevations,

Block faulting typicsl of the Basin :nd Range pro-
vince apuears to have begun during the volcanie
activity «nd continued intermittently to the present
day."

The bleck faulting resulted in coarse clastics being shed into the

graben valley to a thickness of several thousand feet,

South Willow Creek section

This section is generalized both with respect to description and
thicknesses, See Plate XV for cross section,

Feet
Salt Lake group

Fanglomerate, tan, very poorly sorted, uncon-
solidated to well consolidated with CaCO
composed primarily of Paleozoic black li%e-
stones and light colored quartzites with lesser
amounts of green and brown shales, tan to



dark brown sandstones ond chert, OSmall
amounis of volcanic frogments zad red con-
glomeratic cobbles are ovresent. Lower in
the section the voleanic detritus increases
considerably.

Conglomerate, white to toen, voltanic detri-
tus, slightly calcareous except for Lwo
thin marl cr chalk zones, Distinctively
stratified but torrential in nature with
individual strzt: ranging f{rom several
inches to 4 or 5 feet in thickness,
Particle size ranges from elzy to boulders
I, feet across, In zeneral the matrix is

a fire sand, peorly conselidated but re-
gistint bo ercsions

Brecela, red to brown, volecanic, coarse,

Sandstone, light gruy, very tuffaceous, not
well consclidated and contains some bhoulders,
411 material is volcanic. Seems to vary
ronsiderably in thickness,

ireccia, reddish-brown, volecanic, coarse,
with locazl massive andesite bodies,

agzlomerate, pgray, torrential, may represent
a volcanic mudilow,

Breccia, velearic, derk brown, very coarse.

sndesite, dark brown, massive, apparently rep-
resents a flow,

fLgglomerate, gray, tuffaceous, shows some strati-
fication and particles ruange from sand to boulders
4 to 6 feet across,

—— unconfermity —--
#asatch (?) formation (Paleocene to HZocene age)

Fanglemerate, red to orange, well indurated with
coarse, sandy matrix and cement of red calcareous
¢lay. ZBoulders consist mostly of dark gray to

light gray limestone, silty sandstone, and red
mettled, sandy, limestons., The boulders are
slightly rounded., Shows crude strutification.
Average size of the coarse detritus is 2 to 6 inches,
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Feet
-—= angular unconformity ——e

- Paleozoic limestones - ?

Davenport Canyon section

A section measured in Davenport Camyon about 2 ./2 miles north of
South Willow Creek Canyon was similar with the addition of a 400 foot bed

of limestone,

Feet
Salt Lake group
Breccia, reddish brown, volcanic, coarse, 600 = 800
Sandstones and silts, gray, tuffaceous,
somewhat cenglomeratic, 300 -~ 40C
Breccia, dark brown, coarse, 40 = 50
Sandstone, gray, tuffaceous, contains
isolated large volcanic boulders, 300 = 4LOO
Limestone, tan to yellow, dense, crystalline, 300 - 400
Sandstone, light gray, tuffaceous, 400 - 500
fndesite, dark brown, massive, represents
flows, 100 = 200

~~— unconformity --—

(R

Paleozoic limestones.

wasateh (?) formation

Rocks called wasatch (?) formation in the measured section have a very
limited extent on the east slopes of the Stansbury Mountains. The only
exposure is a coarse fanglomerate that lies just above the first and oldest
volcanics, It is plastered on the Paleozoic liﬁestones and dips steeply to

the east, A portion of the outcrop can be seen several hundred yards above



the renger station in Soubth WHllow Creek fanyon.

s betueen the asatch (7)

evumteoy9 and unlike

formation and the

tha
rolcanies which sre poorly

A north=-south fault

thick volcanic

fermation are as follows:

fanglomerates

[
SEEIH )

2 abundsnt sandy, shaly, and limy matrix
like parts of the Wasatch group sast of S 1t Lake
City.
Ho fossils ware found in it and it lies apart from the volecanics so that
stratigraphic relations cainnot be demonstrated. The correlation must there-

fore be considered very poorly established,

Tl

Solt Lake sroun
Thomas {1946, op. 113-11/) places only

(Plate XV, unit 321t Lake group.

N

- \ . Tim . 3
ost-dzsatch (%) deposits (Plate XV, units

ge!

the 8Salt Lake group.

The volcanic aszglomerates, bre

distinetly stratified snd attain & thickness of

in a bell along the cast flank of the Stansbury

Cenyon to Dawvenport Canyon and dip eastward about
5

Several thin scctions were made in an effort

of the wvoleanic recks to those in the Oguirrh and

were exanined and

Department of the University of Utsh as follows;

o, 1. Andesite from

In this

1500

renorted on by rrofessor lMax Lirickson of

the youngest fanglomerate

paper all the Tertiary,

3 through 11) are included within

:nd tuffs (Plate XV, units 3=9) are

o 2000 feet. They lie

¥ountains from Box Elder

0°,

)

to recomize sny similarities

Traverse Mountains., They

the Mineralogy

Davenvort Canjon.

In thin section this rock has a hyalopilitic

texture, 1o
cent andesinz, 10 percent a

Mrd

average compoe sition rme

70 per-

avgite, 10 percent



3 The andesine
microlites ncl phenoerysis.
mQJUIJ nh,nocrvstallinea

Woo 2o South Willow Creek,

arred orientation that
Andesine malkes

don tnis roclt shows a pilotazdtic

15 peréeqt
; The othe

L

ies exist be-

tween the Couirrk-Troverse volearics and these in the Stansbury Mounteins,

Y - K R LA R N n? oo -
They have the same voctonic sotulng and are probably of the same age,

R 2N

Wy wnit 10/, composed almost entirely of

voleanic materisl, ropresents crosion from a valc nic tarrain and re=

A end B), The lack of

o, [ RN

from the Stensbury Mountains

a2t this nlace and no FPalsozmoics were washed in.

The youngest fonglonerate (Plate XV, unit 11) is similar to the Harkers
fanglomerate, Lembert (1941, pps 23-24) named this unit the Stansbury

. o
It has an angvlar discordance of about 5

conglomsrate

with unit 10 butb Feulting, as proposed

for the origin of the Hovkers fanglomerate, azlso ceems to be the best ex~

fanglomerste flanking Tooele Velley, The definite decrease

‘nerense in Uambrien sholes and quartzites in the

upper part of the unil icates the increased dev‘iLo*“1 nt of drainage from
the high Paleozoic rocks to the west across the volceanic area. The change



PLATE XVI

A. North side of South Willow Creek Canyon in the Stansbury
Mountains, View of tuffaceous agglomerate dipping
approximately 259 to the east.

B, South side of South Willow Creek Canyon. View of volcanic
conglomerate, about 800 feet exposed in this cliff.



rangs by faulting, Thomas

or Lhe renewed uplift wh'ch

dating of the Harkers fanglomerate.

Mong the west Mok of the Coulrrh lHount: thore are limited outw

.

cropes of the same fonglomerate bt the constituent porticles are much ecoarser,

o8 mipht be expected from the steep Oguirrh front. Thomas (1946, p. 117)

tion along the Cguirrh Mountains now

dip valleyward less than the inclination of beds

4

along the Stonsbury Mownbains, presunably because of eastward tilting by

Hickev-Dassity No. 1 wall

The recent drilling of a test oil well about 3 miles northeast of
(rantsville, Ttah at the north end of Tooele Valley has provided an excellent

cpporbunity to learn sormething of the subsurface Cenozoic sediments within

for which samples are avallable. It is descri
Tooele County, liickey (il Corporation No. 1 -Cassity well 13-=-25-5W.

Fleovation 4255 feet amp. ground. Spudded 12-15=5L; set 10 inch casing at

292 feet with 200 sacks of cement.

Feet
Quaternary
Gray to black, very soft, limy mud conbaining
a few thin stringers of sand and gravel,
(drillerts log) 0 - 892
Top (7) of Tertiary - 3alt Leke group

Harl unit -

soue oclitos,

fz ey wents,



‘ =

It has sandy streaks composed of quartz, mica,
and dark minerals or lenses of tan celored,
somevwhalt benbonitic cloy,

. ]
Same, but ocolites mske up 10 to 15 percent

f the samples and other clastics run to
15 percent,

arl, gray, soit, slightly pntoni*ic with
s due to higher clay centent,

pod, Gyraulus sv.

Same, but darker gray, more clay and frag

ments, show blocky fracture., Colites lew

in number. Ho sand,

sShale unit

Shale, tan to yellow, sandy, slightl,

b4 = g &
calcareous With several sitreaiks of clean clay,
Jend particles composed of cusrtzite and
blaeck limestone that are angular to sub-
udeds

Harl; gray to white, somewhat shaly.
No samples.

e

Shale, Iight gray to tan, sandy, cal-
careou Se

Sand and gravel unit

Sand and gravel, tan, dirty, composed of anguvlar
to sub-rounded quartzitic fragments with lesser
amounts of gray and black l_LertonPc A Tew
molluscan shell fragments and oolites

Marl unit

Marl, tan to gray, as above.

Shale, sand,and gravel

vnit

Shule, light tan, slightly calcareous, alternating
with Jenses of poorly sorted, sands, gravels an
clay, Sands and gravels composed primarily of

Feet

8

2

1150

117G

1420

1505
1560

1695

1840

1905

1995

2070

23

20

L}

1156

1505
1560
1695

1840
1905
1995

2070

2320

2470
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lLight colored quarizites and dark lime-
stones, Clays are pilznk and bentonivic, Ieu
oolites and shell [{ragments present,

Samples through this interval could best be
deters=ined dirty.

Ho samnles,

Sand, coarse, angular, corposed of frag-
meats of cuarvzite, and cogual aiouwnts of
calcareous shale or mudstone.

Ho samples.,

Send, grevel, and shuly mud in about eocual
amounts., Represents sithor alternating
strata or a Yanglomcrate.

Same, but clastics are finer; there are streaks
of very light tan, silty marl or mud and the
sands have more black limestone than above,

Sand and pravel, tan, coarse, unconsolidated
17 inor anounts of calcsreous silt and
mlecro-sastropod fossils. Lymnacd sp.

-—_

GlGd

Szme with the exception that first igneous
detritus was recorded - andesites; feldspar,
dark minerels of mica and toursaline, Also
found thin lenses of tan to yellow shale.

Same vath higher percentage of shales and
mudstones.,

Same bub oolitic -~ up to 15 percent, igneous
detritus common. TPyrite and shell fraguents
present and lesser omounts of gypswum and salt,

Drilling rmud for most part.

Clay, gray and yellow; celcareous, silty
shales; light gray marls wvith nuasrous
ricro—rastropods, Lymnaea, Vertico, Physa.

Conglomerate unit

Gravel, coarse sand, and silts, tan in color,
quartzite fragments dominant and range in size
up 30 1 inch across, lesser amounts of lime-
stone, igneous fragments, gypsum, pyrite, dark
minsrals, nica, and calcite,

Feet

2470
2925

3060

3125

3205

3305

3495

3F#0

3890

3975
LOLS

4080

2925
3060

~ 3125
3205

= 3305

3495

3740

- 3890

3975

4045
- L,080

- 4120



L7
Feet

Shales, ten, calcarecous ol snady mixed in freely
with the coarser detritus. (L2380 is not corrscted
to coincide with clcetric lor which shows o depth

of about 49 ~5) 4120 - 4880

e bobhom of Tertiory w=——

Paleozoic — Oquirrh formation (%)

Limestones, black, wuwith calcite strealis; gray - -
silicious *iwestomes; dark gray dolowdtes; tan

shales; and light, brittle, hig Tractured

quartzites. No m1¢?0mLouw¢lua 1,880 = 5470

r

Cored approximately 17 fech bub recovered only
7f%t,.memrclﬂﬂﬂmu:“Dod;ﬂp& Core
sample was a porouws, well-fractured, light colored
quartzite, »robably part of the Oqulr 1 formation.

Several gos shows were reporbed but the writer was nob at the well when
1 Lo were mode o et ] s reports. 01l stains were also
he tests were made and cannot vouch for the reno
reported but the cubtings exmined did not reveal any oil stains., However,
the core samples talien from the bottom of the hole smelled of petroleum and

fluoresced under & black light. o stains were visible wwder ordinary light.

The writer was not at the drilling site when the core samples were obtained.



ROZEL HILLS

Introduction

The Rozel Hills area liss along the shore of (reat 3alt Leke just west
of ths South Promontory lHowtains and for the nmost part is represented by a
group of low-lyins, basalt capped, hills. 4 sscondary road wiich follows the -
old Undon Pacific Jadlroad route Lo P“)h wory, Uhah gives access to the Rozel

#1ls. Tn th because of
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the asphslt

Geomorphology

are nort of the intermontane desert and there zre no

A portion of the older lake Bonneville floor constitutes

L)

perm
a broad flet valley scverszl miles wids which separates the hills from the
South Promontery liountains to the east

A series of alternating basalt flows and limestone beds produce a relatively
sharp ridge or cuesta that parallels the lake front for a distance of several

miles, he crest of the ridpe rises about 300 feet above the lake and repre-

sents the masxdmun relief in the Rozel Hills, In a northerly direction from
the lake front the ridse becomes subdued and merges with long, low, isolated,

basalt-capped hills. Lake Bormevilie sediments fill the intervening wvalleys

and in many instances veneer the basalis,

o/

Stratigraphy and Structure

Only Cenozoic rocks are renresented in the Rozel Hills. They are pre-
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dominantly interbedded basalt flows and lacustrine limestones with small
amounts of marls, silts, and sands.

The structure appears simple. Tertiary rocks have a regional dip to the
northeast of 13°. This may be due to a major northwest-southeast trending fault
that lies between the Promontory Mowmtains and the Rozel Hills, or one that
lies directly west of the Rozel Hills cuesta, The cuesta has also been pro- ~
posed to be the gently dipping limb of a fold. Not enough of the Tertiary
rocks are exposed, however, to determiné the larger structural relations.

The Quaternary sediments are undisturbed. See cross sections on Plate XVIII.

Measured secltion

The following stratigraphic section was taken along the ridge paralleling

the lake and at a point about 1/2 mile west of Rozel Point.

Feet

Jalt ILake group

(Top of section)
Basalt, dark gray to brown, somewhat crystallins,
vesicular, and appears to be in two flows. : 60
Limestone, light yellow to white, oolitic,
massive, porous. Has a brecciated appearance
because of numerous clay galls and siliceous :
fragments, L5
Covered by alluvium, probably limestone. 10
Basalt as above and sheeted. 32
Limestone, light tan, clastics as before,
with some streaks highly siliceous. 19
Covered by alluvium, probsbly limestone. ‘ 8
Basalt as above and sheeted. 27
Limestone as above. _ INA

Alluviun cover of calcareous silts and clay,
probably limestone. 30
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Feet
pasalt as ahove but strongly weatnercd and
jointed. (Lake lovel) ' 10
Total thickness 295

wabter well section

The data for this sechion wes obtained from an old exploration well dug
in search of uster, The well is zpproximately 6 fset across and 50 feet
deep, A chamel samnle vas collected in 1 foot intervals. See Plate XVIII
for location and cross section B-B for stratigraphic relation to the inter—

bedded basalts and limestones, Microscopic examinations of the samples in

the lsboratory showed thom to be barren of microfossils.

Heet
cwabsrnury
Clays and cailcaore us silts, very light tan
to wnite. 4
Zertlary -~ Salt Lake aroup
warl, white, dirty, traces of yellow clay
that is somewhat benbonitic, The clays are
shely in contrast to tne blocky fracture of
the marls, 7
Marl, suz as above, but grayer in color,
shaly, and fissile. 3
Tuif, gray, glittering, poorly cemented with
CaC03., The vl of taec material is composed
of zlassy shards witl. siall amounts of rica
and other dork winerals, 3
darl and tuff as above but interbedded, 3
Tuff, Ylue-gray, poorly consolidated, very
clean, L
Harl, drty weite, scft and shaly. 2

lerlstone, gray to white, hard, blocky
fracture. 7
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Yeet
Clay, light tan, coleareous and contains a 1 inch
stratum of carbona s fragments in a guartz sand, L
farl, white, soft, crumbly, base not exposed, 10

Total thickness IN

lLeonora-Raddatz well log

This section was teken from 2 well log supplied anonamously to the
writer. The samples were not avallable for examination by the writer. The
well was drilied in lhw -8W, Box Llder County, Utah in 1934. See Plate

XVIII for locaticn,.

Feet

Lake Bormeville and Hecent. lacustrine
sediments, Iio samples 0= 50
cale, white vo buff, calcareous, ashy,
with some bentor streaks, Contains
pebbles of sandstone and calcareous quartzite, 50 = 200

Top (?) of 3alt Lake group
Silt, light gray, ashy, calcarecus and
micacecus, 200 = 230
Sapdotone, composed of aggresates of
cuartzite fragments, glauconite and
rica. Cemented with ash and permeable. : 230 = 250
311t as above, 250 = 350
Shale, very light gray, ashy and
calcareous, 350 - 330
Sandstone, gray, containing medium sized
fregments of guartzite, some glauconite,
and ashy calcareous cement. 380 - 390
Shale as abowe, beconing bentonitic and
locally laminated. 390 -~ 610

Same with rounded pebbles of limy quartzite
and silicious limestone, average diameter of
5 I - 610 - 710



nale, d - hord, with traces of
rdca and carbonsceous streaks. 710 = 720
Elhala YT as pb Te am hecomine mOre ¢ ﬁlc--.reous

LSy Gy A5 & ove Iy Do vO;:;,..;lb HOxX 25 22 °
Locally crystallins. , . 720 - 830

green, hard, interbedded
: Marl grades into some
Tinestones. 4 830 - 89¢

Shels, hrow hard, calcareous with

blocky freac 890 - 910

Shiale, brown to gray, soft, calcoreous -silty. 910 « 950

Harl or arg
in small amo

illsceous limestone, white’gilsonite
unts, 950 -

O
w0
]

Shale, white, calcareous, nentonitic, with _

pebbles of guartzite. 280C - 1080
Same ag above with calcareous (ar

oolites. average diameber of 1.5 mu. 1080 ~ 1090

Marl, white, very argillaceous, finely
crystalline; probably porous. Had good

aine 1090 ~ 1120
hele, gray to ban, ashy, very

with bentonite. 1120 - 1180

)]

'_l

i~

[l
w.
Al

Graywacke, black to dull grey, an
ageregation of ferro-magnesiuvm minerals,
Source secems to have been an andesitic

hazalt, 1180 = 1250

(S

Shale, lizht iy 8ilty,; interbedded calecite
stringers. 1250 = 1280

Shale, gray, very soft, bentonitic. 1280 - 1310

Same but very oolitic. Oolites round to
sgg—-ashaped with pyrite or clay nuclei, 1310 = 1420

2

lightv to dark brown, calcareous,

e
Shale an

-y
bentonitic, containing limestone arnd pyrite
grains. Locally streaks are very silty

and some calciie vugs present, 1420 - 1500

Graywacke &s above, _ 1500 - 1510
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R T Yy 2 pard Je 3 kb A a
white, hargd, ashy, intorbedded with
ales

Ty A
jyivies 5

T IETE e
one,; Zray LO WIATe s VBIY
il asn oeds containi

o

kG graywacke.

Send, unconselidsted andesibe basalt wash with

grains and S~ uts of meta—carbonates,
Crains are .. cribal to sub-rounded and up to

. uded minerals are mica, feldspar,
has some secondsry calcite

Shale, grey to gray green, ashy and un-
consolidated,

salt Lake group

Feel

1510 = 1640

=
N
[aw]
B

I~
o~
C~
<

1780 - 1850

1850 ~ 1900

1900 = 2140

2140 = 2280

Total Depth

The surface exposures sre composed of massive, oolitic limestone beds

2

+

intercalated with basalt flows., The limestones contain a high amount of

ents and c¢lay gails. I this paper tl

ertilary lirestones and placed in the Salt Lake group.

v limestones are referred

Tentatively

they are dated 2s Pliocene althourgh no fossils were fowic . to support this,

5 - T = Peyriye Ty T 4 - /™
invaded at least four times by bagald flows (Flate :

nes reoresent a near shore lacustrine environment that was

, cross sections).
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If the regional dip at the surface is wojected across the maxdmum
width of outecrop; an approximate thickness of 1700 feet is obtaired for
the limestones and basalts. The log of the Lecnora~Raddatsz well shows a thick=-
ness of at least 2000 feet for the Salt Lake group. Since the well is located
to the west of 'the basalts outcropping st the surface, it must penetrate an
underlying series of beds and hence ths Tertiary section in the well can be -
added to that measured on the surface. This yields a total thickness of at
least, 3700 fest for the Salt Lake grouﬁa

Correlation with other formations of the Salt Lake group to the south
and cast is not feasible in view of the lack of fossil evidence. The tuffs,
marls, and shales found in the subsurface section, however, seem to have a
strong resemblance to the sediments of the Jordan Narrows unit.

The basalts are probably related to the Pliocene Snake River wolecanie
flows althouzh they are shown as Eocene on the Geologic Map of North America.,
In thin section this rock shows a microphitic texture. Olivine is the pre-

dominant mineral present with considerable amounts of lsbradorite and augite,

Guaternary svsienm

The Lake Bommeville lacustrine sediments make up the mass of Quaternary
deposits and consist of fine silts, calcareous muds, algal limestones, and
lesser amounts of tufa, The tufa is plastered in places on the basalts and
limestones of Tertiary age. Springs and travertine deposits can be found

off Rozel Point (Plate IVIII)
Petroleum Geology

The asphelt seéps in this area were known before the turn of the century

but the first organized oil exploration was in the early 1900's (Boutwell,



ttle production.

Hero
HoL s

Utalx for

ghioped o

ey
miles to

ion regarding the source beds of the asphalt

revaaled in the been drilled is reoecordsd by Boutwell (19OA,
n. WT4h)e  He shateo:

to those who
bed of °cphwlt

' feet
erlying series
wihichh alternate
t, at least.

mounds
surface
early

flows

2 process of

formation. o drilling doun--dip to the northeast of Hozel Point has been
Lheory.
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contalin & high cuantity of ial but not the coarse
1

- . 3 b et s Lo, - v le , 2.
voleanle detritusy the carbonote rocks are more lile

he sedimentery units from one locality to the next
seens to pe the normal rether than the axceplionzl condition within the
for the Stgin and Range provincs

! bloclt fanlt mowmntains constantly

spasmodic volcanic activity all combine

Thus, correlation is difficult,.

Ceologic History

in oubline of the Tertiary geologic history of the 3alt Lake group in

e historical geology of the Great Salt lake

dividuzal ransges is necessary in order to compile a peneralized outline.
1. Volcanism in early Oligocene (?) to mid-iMiocene (?)
tlme burisd most of the Traverse liountains and a
portion of the Oguirrh Mountains, During the
latber part of the oeriod of veolcanism, a large
lake came into exdistance and occupied the inter-
montane basin, Its extent is unknown but apparently
the loke covered mweh the same area defined in this
naper ag the Great 3azlt Lakie Basin and may have
extended into Nevada.

Liny muds "c, 12t were later to beconc the marl-
gtones and limestones, covered the lake floor and
were often dlsturbed by mud rock flows of vole
canic detritus or buried by wide spread ash falls,
These deposits, the voleanic extrusives and
lacustrine beds, represent the Traverse vole
canics and the Jordan Narrows unit.
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The lake, pernaps unable to maintain itself in
the face of higher aridity and evaporation, dis-
appearced. The Jordan MNarrows unit with the vol-
canics suffered both erosion and deformation by
folding and faulfing. Streams draining off the
mountains and across the old lake heds deposited
the Comp Williams unit, perhaps only locally,
alonz the flood plains of the major walleys. This
oceurred sonetime during Mieocene (%Y time,

In sarly Pliocene btime the Ogulirrh Mountains were
much less rugged than today. TFew if any permanent
streams drained eastward from them and the c¢limate
was semi-arid., At this time block faulting commenced
zgain, the Oguirrh liountains were elevated, and the
Jordan Valley block depressed. & fault is believed
to extend almost the entire length of the sast flank
of the mounbains although the evidence for its ex~
istance is rather tenuous in places, Little topo-
graphie expression of this old fauvlt remains today.
The travertine deposits of definite Pliocene age

in the Traverse Mountains may have been a deposit
fron aprings issuing along the faulisc during this
time. -

Upliit of the mountains thus rejuvenated the streams
and they began to crode again carryins the detritus
out along the mountain flanks and depositing it as
alluvial fans, represented today by the Harkers
fanglomerate., 4t first; most of the material eroded
came from the volcanic rocks, bhut continued erosion
eventually exposed the older FPaleozoic quartzites
and Jimestones, and these contributed largely to the
upper werts of the fans,

The c¢limate was still gsemi-arid or arid and the
relisf bold for as pointed out by Lobeck (1939,

PD. 242=245), Twenhofel (1950, p. 69), and Bliss-
enbach (1954, p. 185), alluvial fans originate most
commonly in arid climates, Blissenbach states,
"Bold relief is essential, moderately arid to semi-
arid climate most favorable for the development

of fans."

Toward late Fliocene time, the faulting ceased and
he strecams reached equilibrium. The coalescing
alluvial fang were then subjected to pedimentation.
The pediment develoned headward across the faullt
and in places extendecd a few hundred yards into the
Paleozoic rocks. :



Ga r"'i‘w ircisior of the pedismert and tie developmert
! two lover pelir enb terrzces is a Fleigtocene

.—,...o;‘.r and is ;JIT‘ bly closel: connected with the

flecial md dvtax blacinl 2erigds. The prowth
welell msrked 'hl-u beziming of tlie
Pleistocene, must lLave reoarcserted a much webler
climate (Stokes, personsl communication) and the
streams rejuvenated by the climatic change, would
iv=ve been capable of cutting deenly inte the pedi-
ment. llore faulting in Hecant times,; nroozbly
along the old fzult 11ne:, kas been noted along
the base of the .zsatch Range and elsewhere,

af glaciers

o

e above outline is not proposed a2s a final, but as a framework which

may serve to pguide Dwther work and pernaps to give s better insight into

==

aspects of the Tertiary history of northrern Utah. lew subsurface data,

Letter paleontolorical materianl, arnd rmore mapping will all contribute to

advance our !movledrme aud undersionding of the Salt Lake group in the Greab

G2l Leke Dzsin.



Adamson, 2. Doy Hardy, €. Te, and Williams, J. 3., 1955
of' Cachie Jalley, ut UPPLDLluqu manus
State ageicultural Utah,

819

Lo

q
3+

o b

%

o "t

3

=

C

8,

3

,
Biissenbach

Geol. 3Joc

semiarid regions:

«:

Boutwell, J. ., 1904, Oil and asphalt »rospecis in 3alt Lake Basin, Utz
U. S, Ceological survey, Bull., 260, op. 470473,

Y

Brown,

A ~ene plants from Cuche Valley, Utzh: ‘ashington
Acad, Sei

s
. dourog vole 55, 1o, 7 pp. 224-229,

znd gas possibilities in

Berdley, A. J., and Hazs, Merrill, 1036 01l e
Seil. Proc., vol. 13, pn 61=80.

the Gre=t 21t Ilake Basin: Uth, ig

Bardley, A. J., 1944, Geology of the north-central Wasstch Mountains, Utah:

Geol. Sec. America Dull., vol. 55, vp. S45-8L7.

-

v Bdmisten, Neil, 1952, Micropaleontology of the 5slt ILake group, Jordan
lzrrows, Lﬁiﬂ: Unpublished Hasters Thesis, University of Utah.

-

Bmrons, S.F., 1876, U, S. Geol. Zxpl., A4Oth Parallel Rept., vol., 2, P. 391c

. Felts, uayne,

@54, Occuwrrence of oil and gas and its relation to possible

source beds in conbinental Tertiary of intermountain region: JAm. Assoc.

Petroleum Geol. Bull., vol. 38, no. &, pp. 1661=15666,
1Gilbert, G. XK., 1890, Lake 30ﬂP6V1Llea U, 5. Geol. Survey Monograph 1.

Gilluly, James, 1932, Geology and ore deposits of the Stockton and Fair—

field quadrangles, Utah: U, 5. Geol. Survey Prof. Paper 173.

Gregory, He Boy 194, Geologic Observations in the upper Sevier Iliiver
Valley, Utah: Am. Jour. Sci., vol. 242

Grout, F. F., 1932, Petrography amd Petrolegy: LicGraw-Hill Company,
Do 1lio

Gvosdetsky, Vasyl, and Hawkes, H. B., 1952, Reappraisal of the history
of Lake Borneville: Utah ling., vol. 43, no. 5, pp. 9-17.

*Hayden, F. V., 1369, U, S, Geol. OSurvey Rept. of Territory: wvol. 3.
1953
Hunt, C. B., Varnes, H. D., and Thomas, H. H.,: Lake Benneville, geology
of northern Ubah Velley, Utah: U, 3. Geol. Survey Prof. Paper 257-A,



1048, The
Possibilitiss of Utah

e

“OLkh, T. Ba, 1935, The Gold iill MHining District, Utal
Svrvey Prof., Paper 177, pp. LB5-54.
i Feale, 1o Co, 1579, U. S. Geol. andi Geog.
ro. 588-640,
*Smith, Heal, 19/35 Tertiary stratigraphy of nort
Tdaho: Intermountain Assoc, Pet, Gecl. /th
book, pr. 73=77a
v Swaln, . Wo, 1947, Tertiary n rine ostracoda

of northern Utah: J011 Pal

Survey Ter., 11lth “mn. Rept

sleontology, vol. 21,

Keller, A. 3., 1952, Geology of the Fink Lreek Idaho: Unpublished
Hasters Thesis, University of Utah,
Lambert, H. Co, 1941, Stricture a EDlErip iz southern Stansbury
¥Mountains, Toocle counbty, Utz: :  Unpublished Masters Thesis, University
O_L Uuaho
Lobeciy 4. Do, lieGraw=Hill Company, pPp. 242-245,
Lofgren, B. B. shernary geology of southesstern Jorden Valley:
Unpublishe iversity of Utah,
Ludlum, Jo €., 1943, | stratigraphy of part of the Bannock
range, Idah dme vol. 54y pp. 973-9
¢ Mensfiela, 7s reology and minéral resources of the
Tort Ka;l Iaalaz Reservetion: U, 8, Ceol. Survey Bull. 713, pp. 5S4~
56
2Uo
, ateh and 3alt Lake formation of south eastern
ero., vol, 49, po. 399-406,
gaalony, ard nminersl resources of part of
Geol. durvey Prof, Faper 152,
- | = ~ ~ T T s
+Harsell, R, E., 1932, Geology of the “ordan Harrows Resion, Traverse
Hountains, Utah: Unpublished Thesis of University of Utah,

The 01l and Cas

U. 3. Geol.

a
°

d southeastern
ence Guide~

Salt
.
S5

Lake formation
op. 518=528,

from
N0,

Thomas, H. srond water in Tooele Valley;  25th Biennial Hept.

of State Tech. Pth. 10. 4y po. 90-238,
Twenhofel, Principles of Sedimentation: IieGraw-Hill Company.
Williams, J. 5., 1952, 1he geology of Cache Vallsy, Ubah: Unpublished manu~

seript.,



w1ltm ﬁr'tn, M, ., 1938, Lexdicon of geologic names in the United States:
U, S, Geol. Survey 3ull, 896,

Yen, T. C., 191;6 iliocene freshwater mollusks from northern Utah: Jour.
Pzle ontﬂlc-m, vol. 21, no. 3, op. 268-277.

1557, Tertiary freshwatecr mollusks from southeastern Idaho:

Jour, ’aleontolo‘,, vol, 205 no. 5, pp. 485=500.



