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INTRODUCTION

General statement

Fluvial and lacustrine sediments of great thickness accumilated
in the intermountain basins of the western United States during
Tertiary time, The Salt Lake group in northern Utah and parts of
surrounding states is a conspicuous stratigraphic unit of these basins,
The "beds of light color" in Morgan Valley in the Wasatch Mountains of
northern Utah were named the "Salt Lake group" by Hayden (1869) because
of similar occurrences in Salt Lake Valley and because he reasoned
that the succession cauld be divided into formations. Similar rocks
crop out in Ogden Valley, north of Morgan Valley, and in Cache Valley,
Utah and Idaho, Cache Valley is bounded by the Wasatch and Malad
Ranges to the west and the Bear River Range to the east (Fig., 1), It
extends from the divide between Ogden and Cache valleys about 18 miles
south of Lozan, Utah, to Red Rock Pass, about 19 miles northwest of
Preston, Idaho. The Bear River enters Cache Valley northeast of Preston,
Idaho, and leaves through the Bear River Narrows west of Logan, Utah,
at a point between the northern end of the Wasatch Rarge and the Malad
Range. Red Rock Pass, northwest of Preston, Idaho, was the outlet of
Lake Benneville,

The Salt Lake group of Cache Valley, as described in this paper,
includes three formations: (1) the basal Collinston conglomerate,
(2) the Cache Valley formation, and (3) the upper Mink Creek conglomerate.
The Cache Valley formation is partly equivalent to the Collinston con-

glomerate of the southern part of Cache Valley and is overlain by the

Mink Creek conglomerate in the northern part of the valley, It consists
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largely of tuff and some limestone. The upper part of the Cache Valley

formati on is of Pliocene age, although similar beds in Morgan Valley

are as old as late Eocene,
Recent exploration for petroleum in the western United States has

on the continental sediments of Tertiary age,

[N

concentrated attention

Particularly, the commercial di scovery of petroleum in volcanic rocks

of probable Tertiary age in Nye County, Nevada, has intensified studies

P £ Na 1 ¢
8 o1 Levada,

of the Salt Lake group and equivalent stratigraphic u

In Cache Valley, these rocks are well enourh exposed

Utah, and Idaho,

to warrant a detailed stratigraphic study and correlation with surrounc

Geologic setting

+1 ¢
cne

Cache Valley is a broad north-south valley located near

~

northeastern corner of the Great Basin se

ction of the Basin and Range

o)

rovince, It is bounded on the west by the northern part of the
Wasatch Range and the Malad Ranre and on the east by the Bear River
y the Be ive

Range, The rocks that constitute these mountain masses are largely

p D i b Lty L e .
of Paleozoic age, and every system is represented excent Permian,

wnich was no doubt eroded prior to deposition of Tertiary rocks, The

valley sides are paralleled by h-angle faults, although relief

8imilar to that of today existed previous to deposition of the Tertiary
Salt Lake group. Tertiary "Wasatch" beds and rocks of the Salt Lake
group are exposed in the foothills adjacent to Paleozoic rocks in the

'thern part of the valley, In the northern part of the valley, Salt

Leke group is exposed adjacent to Paleozoic rocks. <uaternary Lake

Bonneville group covers the valley bottom., Rock units exposed in Cache

Valley are summarized in a table (Iable 1),




Table 1, Rock units exposed in Cache Valley, Utah and Idaho
[ B | Thickness
Age Rock unit i Lithology ‘ (Feet)
| !
il I
| | |
; T Lake Bonneville group i Silt, clay and gravel } 120
‘ » ) i Williams
. [ ‘ [ 3 x
Quaternary| Pleistocene | | | (Personal communication)
} ‘ T
| | I | 1
; | Pre~-Lake Bonneville group | Fanglomerate, gravels ! ?
| ] | :
+ | | |
| | | = | -
| \ AL 1 . | Light=gray to pale-orange| 3,135+
» Min eek conglomerate 20 y 2 <
[ i g‘ ink Lreek conglomerale | tuffaceous conglomerate | Keller (1952)
‘ ‘ |
| 3 R N A N | |
| Pl:iocene b | Light-colored tuff, lime-|
; | M |[Cache Valley formation | stone, sandstone, and 7,670
i B conglomerate |
e —— = = ~<t- —
| + ‘
J in - ‘
| @ <
| v 21 b [t oo e . :
; Collinston = | Light-gray tuffaceous 1,500+
Tertiary Miocene | cong lomerate i conglomerate
< |
e ey o e e S T
i ‘ l
|
e —
Oligocene i |
2 |
' 1
Eocene | \
r_____,,w e Wk Bl e 1
\
| ™Wasatch" beds Reddish conglomerate 1 530
Paleocene | and limestone 1 Williams (1948)
i : o ==
- Sandstone, limestone and |
Paleozoic | Paleozoic rocks dolomite
=5 | JL
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Light-colored conglomerates, tuffs, limestones, and sandstones of
the Salt Lake group orop out in the foothills along the eastern side of
Cache Valley almost continuously from Red Rock Pass at the northern end,
to Mink Creek, Idaho (Fig. 1). Sslt Lake group outcrops also are
continuous from Mink Creek to Green Canyon, northeast of Logan, Utah,
Between Green and Blacksmith Fork canyons, Quatermary deposits overlie
the tuffaceous sediments. South of Blacksmith Fork Canyon, the Salt
Lake group reappears and is exposed continuously to the southern
end of the valley. Here an extensive pediment has formed on rocks of
the Salt Lake group. Along the western side of the valley, from the
southern end to within few miles of Hyrum, Uteh, Salt Lake group is
well exposed. Northward between Hyrum and Mendon, Utah, a pediment
has developed probably on Wasatch conglomerate. From Mendon northward,
Salt Lake group reappears and crops out continuously to the northern
end of the valley. Paleozoic rocks crop out at several places between
Mendon and the north end of the valley. Cache Butte and Newton Hill
consist of Paleozoic rocks surrounded by Salt Lake group. Northwest
of Weston, Idaho, a steep fault scarp (Fig, 2) exposes Paleozoic rocks
that are overlain by Salt Lake group.

Previous investigations

No detailed stratigraphic studies relating various exposures of
the Salt Lake group in Cache Valley have been made previous to this
report, Peale (1879) first identified the Salt Lake group in Cache
Valley. Williams (1948) published one stratigraphic section and
later (Smith, 1957) divided the Salt Lake group of the southern part
of Cache Valley into three formations, Keller (1952) applied a new

name, Mink Creek formation, to similar rocks in the northern part of

Cache Valley in Idaho,




‘Figure 2, Aerial oblique of the northern end of Cache Valley. Paleozoic rocks overlain by light-
colored Cache Valley formation are exposed in the fault scarp in the left foreground,
The scarp is about 1 mile northwest of Weston, Idaho.




Field work

195L wms

The field season of 1
graphic studies of critical areas

Cache Valley., Poor exposures and

devoted chiefly to detailed

of outcrop of the Salt Lake group in

obscure structural relationships
sections difficult,

st

atigraphic

This restricted the time available for general

ietailed maps of particular areas could not be

was made to find additional vertebrate evidence of the age of the

Norwood tuff in Morgan Valley, and the relationships of lava flows to

tuffaceous sediments were examined in an area east of Snowville, Utah,
The stratigraphic sections were measured partly with a steel tape

and partly with a Brunton compass. Rock colors were determined with

reference to the rock-color chart

Committee (1948) and distributed

v

prepared by the XRock-Color Chart

t arch Council.

The descriptions of sedimentary rocks follow the classification of
- A e , s

Pettijohn (191,8). Thus, a tuff may be composed of pure volcanic
ejectementa or a mixture of such material and ordinary sedimentary

detritus.




AREA DESCRIPTIONS

Wellsville Mountains - Clarkston Mountain area, Utah

Northern end of Wellsville Mountains, =-- At the northern end of the
Wellsville mountains, a thick conglomerate overlies both "Wasatch" beds
of Tertiary age and Paleozoic rocks of Carboniferous ages (Fig. Hile
Williams (Smith, 1953) has designated this basal stratigraphic unit of
the Salt Lake group as the Collinston conglomerate, It is exposed in a
wide belt, half a mile to 2 miles wide, along the northern end of the
Wellsville Mountains, The outcrop is continuous from a few miles
northwest of Ilendon, Utah, to the Lake Bonneville shoreline east of
Collinston, Utah, a distance of about 5 miles. The beds generally dip
northward about 8° and are about 1,500 feet thick, The extent of the
Collinston into the valley is not known because of the overlying Cache
Valley formation,

The Collinston conglomerate is light in color and mas ive, but
outcrops are generally obscure, t consists of rounded to subangular
cobbles and pebbles of moderate-yellow-brown limestone, dark-gray
finely crystalline limestone, light-brown calcareous sandstone, black
chert, moderate-red silty limestone, and a few acidic igneous rocks,
Boulders of dark-gray limestone and light-tan quartzite are scattered
through the conglomerate., The conglomerate is cemented with calcite
which contains tuffaceous material and red silt that in places gives the
conglomerate a red hue, Coarse sandstone lenses are interbedded with the
conglomerate, The sand grains in these are coarse and angular and are

cemented with calcite., The conglomerate was derived from the upper

Paleozoic rocks that composed the mountain front ad jacent to the site of
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deposition., The thickness of the conglomerate is estimated at 1,50C
feet from an exposure on the first ridge east of Collinston, Utah,
where the conglomerate crops out for more than 10,000 feet and dips
about 8° (Fig. 3),

On the first and second major ridges, about 3 miles northwest of
Mendon, Utah, the contact of the Collinston and ™Wasatch" beds is well
exposed (Fig., 3), Here the Collinston dips northward about 8° and uncon-
formably overlies "Wasatch" beds that dip northward more steeply,
Tuffaceous beds overlie the Collinston about a quarter of a mile northward
the contact of the conglomerate and ™Fasatch™ beds, In the lower
part of the canyon west of the second ridge, a light-gray tuff underlies
the Collinston,

%

Farther westward on the second major ridre northeast of Collinston,
tah, the Collinston conglomerate successively overlaps "Wasatch” beds
and Paleozoic rocks. On this ridge, tuffaceous limestone and tuff beds
overlie the conglomerate, A northwest-trending hich-angle fault cuts the
ridge about half a mile northward from the contact of Paleozoic rocks and
Collinston., On the south side of the fault, "Wasatch" beds are overlain
by Collinston conglomerate (Fig, L). The fault has brought tuff beds
and tuffaceous limestone beds on the downthrown north side of the fault
into contact with Collinston and "Wasatch" beds. This relation indicates
that the down-faulted tuff and limestone probably overlapped the Collinston
and that the Collinston is basal to the Salt Lake group in this area.

North of the outcrop of the Collinston cong lomerate extending from
Mendon, Utah, to near Collinston, Utah, beds of tuff, limestone, and

5

conglomerate are exposed, The teds are probably stratipraphically higher

than the Collinston, but some may be equivalent, Several east-west

Wiy

high-angle faults and several north-trending faults displace the beds,
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Figure L, Sketch showing the stratigraphic relations of the Salt Lake
group and "Wasatch" beds at the northern end of the Wells-
ville Mountains, Before faulting, the Cache Valley forma=-
tion, on the north isde of the fault, overlapped the Collins-
ton conglomerate which overlies "Wasatch" beds,

Figure 5. Deformed tuff beds in a roadcut on U, S,
Highway 89 west of Logan, Utah
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making the stratigraphic position difficult to discern, A stratigraphic
section (Appendix, section No. L) was measured at a point about 1 1/2
miles north of the outcrop of the Collinston conglomerate along an
elongate north-trending hill., The dip of the heds steepens northward
from L,° at the bottom of the section to 17° near the top. The section
begins with a 35-foot pebble conglomerate which is composed chiefly

of dark=-gray limestone and light-tan quartzite cemented by calcite,

A3 l/?-foot reddish=brown clay bed is interbedded with the conglomerate

Thopr

which may have been derived from "Wasatch"

beds., The conglomerate is

o

overlain by a series of white to light-gray tuff beds which are inter-

bedded with tuffaceous conglomerate and sandstone beds. Higher in the

]

section, tuffaceous limestone beds are interbedded with the tuff.

) »

Several of the limestone beds contain fossil ostracods. The 29l; feet

sediments measured is only part of the total thickness exposed in the
area wrich probably exceeds 2,000 feet,

: ]

Tuff beds are well exposed in a r oadcut on U. S. Highway 89,

nine miles west of Logan, Utah., These beds are stratigraphically

b & S - " & > | J 2 1

higher than the "Wasatch" and are stratigraphically higher or equivalent
to the Collinston, Individual bteds range in thickness from one-eighth

inch to about 8 feet and were measured from the easternmost exposed bed

to the western end of the roadcut as follows:




Wasatch fault

Cache Valley formation

5 e, lightioray  thin 'bedded . & i 00
L. Tuff, very light gray, massive . . . .

3 Tuff,
one-eighth

light gray to olive gray, thin bedd

inch to 3% inches) to massive.

Near bottom of unit, 2 feet of thin-bedde

one-eighth inch common, tuff

»
is folded .

o 4
(= ke

° .
8 g
] 1 n
Le ’ in

The deformed beds of unit 3

m

result of contemnoraneous deformation. The

before the

beds were not

competent beds,

31 Al
the lake

conglomerate with nebbtles c

" ol - T 1y S p— < L~
dark=gray limest ne, ligh

1 Sahb l aa ava ISNE s o vt 5 § oo :
1e pebbles are mostly a quarter of an inch t

and are subrounded to subans

stone., In places the very

light-gray oolitic
over conglomerate,

and ostracods., The thickness

its base is not exposed.
This conglomerate is separated from the

zone or a high-angle fault rela

The west

are folcded asymmetric

solidified by overly

P T
of Collinston, Utah, a c«

R T e 3:1
ommevy L

of the conrlomerate is

side of the fault is downt

ed

a
. >
o . °
o .

drag fold

ng beds

12 WL B

LimesT

=

Nellsvill

ted to th

(0] L O

L)

J e

The oolitic limestone contains many fos

=

. .
. °
» ®
. ®
ta

° as a
e produced
r or

4+ ) Q +4
i The oalt
t is a peb

lLack

chert.

v fe 1 rown




conglomerate at a lower elevation than the Collinston conglomerate
which comnoses the mountain front in this area; although the oolitic
conglomerate is thought to be stratigraphically higher than the
Collinston, This oolitic conglomerate is similar in lithology and
fossil content to the oolitic limestone and conglomerate (Appendix,
section No. 5, units 1 and 2) north of the Bear River Narrows and
may be an extension of the same unit,

ar

[

Cutler Dam, -~ In the Bear River Narrows southwest of the Cut
Dam, a red=brown conglomerate unconformably overlies Paleozoic rocks,
The only exposure of the conglomerate is in the north bank of a canal

about a quarter of a mile southwest of the dam, The conglomerate is

about 50 feet thick, strikes east, and dips south 16°, It is overlapped

by flat-lying sediments of the Lake Bonneville grouvo. Angular fragments

of thin-bedded tuff were found immediately down the slope from the

o

Y

conglomerate, and it seems likely that tuff beds overlie the conglomerate,
Pebbles and cobbles in the conglomerate are chiefly dark-gray

finely crystalline limestone, black chert, and light-gray limestone,

The matrix consists of moderate-reddish-brown tuffaceous clay cemented

by calcite, The beds are irregular and vary from resistant beds, 6

inches to 2 feet thick, to less resistant beds, 3 inches to 1 foot thick,

which consist chiefly of tuffaceous clay with a few angular pebbles,

Most of the conglomerate is probably reworked ™Wasatch" beds; and because

of its stratigraphic position and lithology, the conglomerate is thought

to be Collinston,

North ear Rix I v lort {
N of Bear River Narrows, -- Northward from the Bear River Narrows

to i ile hw
0 a point a few miles southwest of Clarkston, Utah, a thick succession

:

of tuff, marl, and limestone of the Salt Lake group is exposed. On the




bt
‘I

4

- <+
west side of the area, a steep fault scarp exposes Salt Lake group that
unconformably overlies Paleozoic rocks. Large rock slides containing

he + 5 o bal!
blocks of oolitic limestone are present along the base of the scarp., A
i hj ] (A di >tion No, 5) +was measured about 1
stratigraphic section (Appendix, section No, 5) wmas m u
$ 3 1 woad o
mile north of Bear River Narrows starting et a point near the western

my

e, The beds

[y

side of the area and extending northeastward about 1 mi
strike N, 20~ W, and dip eastward 2° at the bottom of the section %o

p hick oliti |
27° toward the top. Exposed beds are 1,818 feet thick. An oolitic
28 t thiecl conformably overlies Paleozoic rocks at the
280 feet thick, unconformably overlies Paleozoic rocks
bottom of the section. The lower 20 feet of this limestone is predomin-

ately conglonmerate and a few conglomerate beds are interbedded near the

top. This limestone is well exnosed alone the fault scarp on the west

< 3 3 - < R el < iy e 5 « 7 10) .7\ Sl . N )
side of the area, Fossil mollusks, identified by Yen (1947) and collected
vl N I AT e N R s £
by J. Stewart Williams, from this unit included three species of

pelecypods and 17 species of gastropods, Yen concluded that the fauna

are Pliocene in age, probably later Pliocene. Swain (1947)
ostracods from the same unit., Of the 12 species described, 11 are new
and no definite assignment could be made, However, Swain points out

the close relationship of most of the species to Pleistocene and Recent
forms. Overlying the oolitic limestone are two limestone beds interbedded
with tuff, The first limestone is smoke gray and petroliferous, and the
second is wood brown and lithographic. Both limestone beds contain

fossil mollusks, Above these limestone beds is a thick series of thin-

to medium=-bedded light-gray to moderate-yellow-green tuffaceous marls,
interbedded light-gray tuffs, and moderate-yellow-green sandstones,

These tuff, marl, and tuffaceous sandstone beds, particularly the green
tuffaceous sandstone, can be traced from about a half mile north of

Cutler Dam to about 1 1 2 miles southwest of Clarkston, Utah, a distance
? »




of about Iy miles, The marl beds commonly contain fossil gastropods and

ostracods, The beds in this section are clearly of lacustrine origin,

Clarkston area, Utah

In the northern side of North Canyon, about L 1/? miles northwest
of Clarkston, Utah, a medium=-gray aphanitic lava flow about 10 feet

thick is interbedded with tuffaceous sediments of the Salt Lake group,

that have been

The lava overlies about 200 fe of tuffaceous
altered near the contact. A yellowish-gray lithographic limestone

1ff overlies the flow, The lavae is

the vesicules, about one-half to 1 millimeter in diameter,

vesicular, and

are filled with calcite, Massive obsidian is present in

About half a mile up North Canyon from the outcrop of the lava flow,
a moderate-yellow-green tuff is present near the base of e
group., It contains light-tan quartzite boulders and cobbles scattered

throughout and is very fine., The outcrop is in the bottom of the canyon,

and Paleozoic rocks crop out on the steep south side of the canyon. This

Worm Creek = Cub River area, Ideho

In the foothills of the Bear River Range east of Preston, Idaho,

between Worm Creek and Cub River. a thick succession of the Salt Lake

P

group is exposed, Tuffaceous sediments 7,67 feet thick unconformably

C

overlie Paleozoic rocks and are overlain by a conglomerate at least

1,026 feet thick (Fig. 6). The conglomerate is well exposed in Cub

River Canyon.

o +
¥

In Worm Creek Valley, just north of the Glendale Reservoir, Paleozoic

rocks are exposed near the core of an anticline involving tuff of the

Salt Lake group (Fige 7). The Salt lake group unconformably overlies and




SCALE OF MILES

Figure 6, Geologic sketch map of the Worm Creek = Cub River area, Idaho,
Qal - alluvium, Tmc - Mink Creek conglomerate, Tev = Cache
Valley formation, Cb - Brigham quartzite

~
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“Figure 7. Aerial view of Worm Creek Valley northeastward from the western end of the Clendale
Reservoir. The round hill in the ri ght-middle forepground is composed of T

Poleczoic
rocks (P) which are overlain by the Cache Valley formation (Tov).

g1
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dips away from the Paleozoic outcrop on three sides, north, east, and
west, A stratigraphic section (Appendix, section Nos. 6 and 7) was
measured along the east limb of the anticline, The succession strikes
generally north and dips to the east, The dip increases gradually from
3 near the crest of the anticline to LOJ near the middle of the secticn
on the eastern limb, Near the overlying conglomerate, however, the dip
is only 20°, Coulter (1954) believes that a high-angle north-trending
fault displaces the Salt Lake group bteds near the base of the upper
conglomerate in this area. The writer found no evidence for faulting
within the Salt Lake group beds and believes that the section is
uninterrupted on the east limb of the anticline.

The lower 7,67l feet of the section consists mostly of well-bedded
tuff and limestone of lacustrine origin., The base is marked by a

tuff, 82 feet thick, with interbedded

very light-gray to light-green
thin-bedded light-olive-gray limestone., The remainder of the tuffaceous

beds, 5,502 feet, consists of light-gray to light-green, thin- to

massive-bedded tuffs interbedded with light-gray to dark=-gray, thin- to

limestones, A few sandstone and conglomerate beds are
interbedded with the tuffs and limestones; light-gray to light-green
tuffaceous sandstone beds become abundant near the top. The sandstones
and conglomerates are medium- to massive-bedded and in some places are
cross~bedded, The light-gray tuffs usually weather to smooth slopes

and offer little resistance to erosion. They are thin- to massive-
bedded; many massive beds are more resistant and stand out as ridges,

In contrast to the weaker light-zray tuffs, the green tuffs are generally

more resistant and 1 They w ) hi i
istant and harder, They weather to small chips with conchoidal

surfaces and sharp edges and stand out as ridges., Limestones in the




| hi iu ’ B tones
section are well hedded, thin to medium, and three of the limeston

are petroliferous (Appendix, section No. 6, units 10, 12, and 1L).
A . . - 4 it
A limestone near the top of the section (Appendix section No. 6, unit

. 1 1 L 2 2 1’\ A
contains a 2-foot dark-yellowish-orange chert bed. The opaline chert

: A8 308 T B i F1s
interbedded with limestone described by Keller (1952) is similar to this

bl arn
0Oedl o

feet of smoke-crav petroliferous limestone and tuff

m
i

o

ne o

- - 1 . 2L S N )3 Ng rOWS
(Appendix, section it 3) of the area north of Bear River Narrows

petroliferous limestone and tuff of units 1

sect Nos O

] ¥ 8l ) . [ A e e e p - =
or 14 in the Worm Creek area (Appendix, section

correlation of this nature would be

The only basis for sugge
the lithologic similarity and the petroliferous character o
The tuffaceous conglomerate (Fig, 8) in the upper part of ths
succession in Worm Creek Valley is at least 1,026 feet thick and over-
lies the tuffaceous beds conformably. Pebbles and cobbles of the con-
clomerate consist chiefly of dark-gray limestone light-gray t uff,
light-tan to white quartzite, and bluck chert. Many boulders of light-
tan to white quartzite, and dark-gray limestone are scattered throughout
the conglomerate., Some are as large as 5 feet in diameter. The pebbles
and cobbles are su! rounded to subangular and are cemented by pale-
yellow-orange to white tuffaceous marl and white calcareous tuff., A few
thin calcareous tuffs, 2 to 10 inches, are present near the bottom,
The conglomerate becomes finer toward the top.

Scattered gastropod fossils were found in one limestone bed

(Appendix, section Wo. 6, unit 10), and ostracod tests are abundant in

the limestone of unit 15 of the same section, Plant remains were found




P 5 & RN

. ” A

- oL : o ot &
_g . . s AR g A

Figure 8. Mink Creek conglomerate near the bottom
of the formation on the divide between
Worm Creek and Cub River

Figure 9, Calcareous tuff beds in the upper part of
the Cache Valley formstion in Worm Creek
Valley. One thin bed, near the hammer,
contains abundant matted plant remains.,
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in two places (Appendix, section No. 7, unit 7; section No. &, unit 6).
In unit 7, the plant f'oss.ls are matted and very abundant in one thin
calcareous tuff bed (Fig.9).

A basic igneous mawes intrudes the Salt Lake group near the crest
of the anticline in Worm Creek Valley about a quarter of a mile north
of the middle of Glendlale Reservoir. The intrusion has cut and
altered tuff and limesstoms beds overlying it., Later basic dikes have
cut both the intrusiom aml overlying limestone and tuff, Little alter-

ation was produced by the dikes, The beds of the Salt Lake group appear

@)

little disturbed by the intrusions; however, the intrusions may have
caused the anticline iin tie aresa,

In Cub River Canyon abort 9 miles east of Preston, Idaho, near
the western boundary of tie Cache National Forest, a massive conglomerate

is exposed in the soutth wal. of the canyon., It forms a shear cliff,

)8 200 feet high., Tre beds dip eastward toward the Paleozoic rocks
of the Bear River Rang.e aid are probably in fault contact with the

Pa ] e cke 3 3

Paleozoic rocks., The conglmerate is coarse and contains many boulders

ml

and has a tuffaceous marly matrix, The upper conglomerate of the Worm

Creek Valley section c:an Yetraced into this conglomerate and to the
conglomerate of the Ri chmon=Smithfield area, Utah (Fig. 10), 1In
1 h 1 + O ~ - 1@ A7 2] 3 J
Cub River Canyon, the conglmerate is well exposed, massive, and
apparently overlies light-gny tuff beds conformably
A basic intrusion penetrting tuffaceous beds of the Salt Lake group
18 exposed in a r omdcwt in’ub River Canyon about 5 miles east of
Preston dah This iintn 1 ;
on, Idaho, This iintruson may o€ an extension of the basic intrusion

in Viorm C valles L orth
orm Creek Valley tw theiorth. It also o ops out on the south side

18]
G

of the Cub Rive : e BT
ub Hiver, The tuffaeous beds at the contact have been eltered




Figure 10, View southward of the Rear River Range across the Cub River.
The mountains in the background are composed of Paleozoic

rocks (P). The foothills are composed of Mink Creek con-
glomerate (Tmc) and Cache Valley formation (Tev).
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and are somewhat disrupted,

Richmond - Smithfield area, Utah

In the foothills of the Bear River Ranre east of Richmond, Utah,
and Smithfield, Utah, a conglomerate of the Salt Lake group crops out
ad jacent to Paleozoic rocks., This conglomerate, as previously noted,
can be traced to the Worm Creek = Cub River area, Idaho, but for the most
part it is poorly exposed. It consists of subrounded to angular
pebbles and cobbles with a few scattered boulders, The pebbles and
cobbles are composed chiefly of dark-gray finely crystalline limestone,
dark-gray dolomite, light-tan quartzite, and black chert, The boulders
consist chiefly of light-tan Brigham quartzite and are strewn on the
slopes of the foothills especially narthward from Smithfield where the
Brigham quartzite composes the mountain front, The matrix of the con-
glomerate consists of light-gray calcareous sandy tuff and pale-yellow
marl, Calcite is the cementing material, The coarseness and angularity
of the fragments indicate a nearby source area., Lower Paleozoic
formations in the mountains to the east are no doubt the source of the
coarse material,

About an eighth of a mile east of Richmond, Utah, the beds of
congl omerate dip E. QOO and strike north, About half a mile southeast
of Smithfield, Utah, the beds dip gently valleyward and strike about
N. 20° E. The conglomerate in this area is at least 800 feet thick and
overlaps Paleozoic rocks low on the mountain front, The conglomerate
forms smooth ridges that slope gently toward the valley and form a
pediment surface which was subsequently dissected.,

Hyrum - Avon area, Utah

In the foothills of the Wellsville Mountains southwest of Hyrum,




Utah, to west of Avon, Utah, a thick succession of Salt Lake group
unconformably overlies ™Nasatch" beds and Paleozoic rocks. Gently
sloping ridges characterize the foothills. These ridges represent a
pediment surface which has been truncated on its outer margin by a
highe-angle fault and which has subsequently been dissected, A strati-
graphic section (Appendix, section No. 3) was measured in Big Spring
Hollow, about 3 miles west of Avon, Utah, from the contact of Salt Lake
group and "Wasatch" beds to a north-trending fault about 1 1/2 miles to
the east, The section begins with a light-olive-gray limestone which is
largely stromatolitic (Fig. 11), The basal limestone is overlain by a
series of interbedded light-gray to white tuffs, pebble conglomerates,
tuffaceous limestones, and tuffaceous sandstones, The beds are
similar in lithology to the tuffaceous beds of the other measured
sections in Cache Valley, However, sandstones and pebble conglomerates
comprise a greater part of the Big Spring Hollow section than do such
sediments in the other sections., Total thickness of the measured sec=
tion is 1,597 feet,

A 10-foot resistant tuffaceous limestone bed (Appendix, section
No. 3, unit 7) can be traced for several miles northward along the
strike west of Avon, Utah., A similar limestone bed is present at the
northern end of the Wellsville Mountains, The two limestones have the
seme thickness and lithology; beds above and below the limestone are
similar, These two units might represent a contimious bed,

No evidence of an unconformity was found by the writer within the
1,597 feet of sediments measured in Big Spring Hollow, A conglomerate

(Appendix, section No., 3, unit 5) in the section contains stromatolites

and tuffaceous pebbles that were derived from older Salt Lake group
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Figure 11, Stromatolitic limestone at the base of
the Salt Lake group in Big Spring Hollow




sediments, but this conglomerate is thought to be intraformational,

Some fossils, mostly mollusks, were found in the area, About an
eighth of a mile southwest of the Hyrum reservoir, in the northwest
benk of a wash which is being used as a garbage dump, a series of
tuffaceous sandstones, tuffs, and oolitic limestones is well exposed.,
The oolitic limestone contains abundant fossil mollusks, Takeo Susuki
identified the gastropod Planorbula sp. ind. that was collected from a
limestone (Appendix, section No. 3, unit 2) near the bottom of the Big
Spring Hollow section. A few fragmentary plant fossils were found in
tuff beds exposed in the west bank of the Little Bear River a half
mile northwest of Paradise, Utah, Brown (1949) studied plant fossils
from this area and concluded that they were of Pliocene age, prcbably
middle Pliocene, Also in this area mud cracks are exposed that attain
a depth of 2 feet through tuffaceous marl beds. The cracks are preserved
as tuffaceous limestone casts about 1 inch thick,

Viellsville area, Utah

West of the Wellsville, Utah, about 1 1/2 miles, a small patch of
"Wasatch" conglomerate crops out and makes a conspicuous red spot on
the front of the Wellsville Mountains. The "Wasatch" is unconformably
overlain by a 20-foot thick pebble-cobble conglomerate of the Salt Lake
group. This conglomerate contains fragments of dark-gray finely crys-
talline limestone, light-gray limestone, lightebrown calcareocus sand-
stone, and moderate-red limestone, The matrix is sand cemented by
calcite and ranges in color from white to moderate-red, The pebbles,
cobbles, and sand grains are angular to subrounded, This poorly sorted

conglomerate was derived from nearby Carboniferous formations that

comprise the east side of the Wellsville Mountains,




AREAL STRATIGRAPHY

General statement

The stratigraphic nomenclature presented in this paper is a com-
bination of terms used previously by Williams (Smith, 1953%) in the
southern Cache Valley and Keller (1952) in northeastern Cache Valley
(Table 2), Changes in the previous nomenclature consist of inclusion
of the West Spring formation, described by Williams (Smith, 1953),
and the "lower tuff member” of the Mink Creek formation (Keller, 1952)
in the Cache Valley formation. Also, the "upper conglomerate member”
of the Mink Creek formation (Keller, 1952) is elevated to formation

8tatus as the Mink Creek conglomerate,

Table 2, Salt Lake group nomenclature

Williams (Smith, 1953) Keller, 1952 This paper

Mink Creek formation Mink Creek
"conglomerate member" conglomerate

Cache Valley formation
Mink Creek formation Cache Valley
"tuf f member" formation

West Spring formation

Collinston conglomerate Collinston
conglomerate




Stratigraphic units

Collinston conglomerate, -- The type area of the Collinston con=-
glomerate, as described by Williams (Smith, 1953), is the northern end
of the Wellsville Mountains, The Collinston consists of rounded to
subangular cobbles, pebbles, and some boulders of Paleozoic rocks., It
is cemented by calcite that contains minor amounts of tuff and red
§ilt which in places gives the conglomerate a red hue., Light-gray
tuff of the Cache Valley formation intertongues with the Collinston,
The conglomerate is at least 1,500 feet thick,

The Collinston conglomerate is nowhere well exposed, but the best
and most extensive exposure is at the northern end of the Wellsville
Mountains. Here the conglomerate unconformably overlies ™Jasatch"
beds and Paleozoic rocks, Small exposures of conglomerate about a
quarter of a mile southwest of Cutler Dam and about 1 l/? miles west
of Wellsville, Utah, are probably Collinston, The conglomerates in
these areas unconformably overlie Paleozoic and "Wasatch" beds respec-
tively. J. Stewart Williams (personal communication) believes that the
conglomerate overlying Paleozoic rocks at Cache Butte, Utah, about 9
miles northwest of Logan, Utah, and Red Rock Pass, Idaho, represent the
Collinston. Elsewhere in Cache Valley where Salt Lake group was
observed overlying older rocks, the Collinston is not present but tuffs
and limestones of the Cache Valley formation are in depositional or
fault contact with the older rocks,

Cache Valley formation. -=- Williams (Smith, 1953) designated the

tuffaceous beds that outcrop in the southern and central part of the

valley along the banks of the Bear and Little Bear rivers and in the

Wellsville Mountain - Clarkston Mountain area, Utah, as the Cache Valley




formation. 1In the type area it consists of a series of interbedded
light-colored tui'fs, tuffaceous sandstones, tuffaceous limestones,
oolitic limestones, and pebble conzlomerates, green tuffaceous sand-

stones, and dark-colored petroliferous limestone (Appendix, section

Nos., 44 and §5).

The writer considers the tuffaceous beds (Appendix, section No. 3)
cropping out west of Avon, Utah, which were designated by Williams
(Smith, 1953) as the West Spring formation, as part of the Cache Valley
formation, These beds are thought to represent Cache Valley formation
because of their lithologic similarity to and conformity with the beds
of the Cache Valley formation as previously noted.

Tuff and limestone beds of the Cache Valley formation in the
Wellsville Mountains - Clarkston Mountain area, Utah, (Appendix, section

a8
R

Nos. L4 and 5) are lithologically similar to tuff and limestone bec
in the Worm Creek - Cub River area, Idaho, (Appendix, section Nos. 6 and

™

as equivalent. Thin- to massive-bedded light=-gray

'

ndstones

tuffs are 8imilar as are several licht-green tuffaceous s

&

Petroliferous limestone beds, as previously noted, are similar,
Both areas contain beds chiefly of laocustrine origin with a few inter-
bedded fluvial sandstones and conglomerates. Fossil mollusks and
ostracods are present in both areas although not abun
Worm Creek - Cub River area., The tuff and limestone beds in the two
areas have similar stratigraphic positions; they unconformably overlie
Paleozoic rocks. The tuffaceous beds of the Worm Creek - Cub River
area provably extend at least as far south as Dry Canyon southeast of

Smithfield, Utah, as indicated by their position beneath the Mink Creek

conglomerate,
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The "lower tuff member™ of the Mink Creek formation (Keller, 1952)

is regarded as Cache Valley formation., This conclusion is based on
the occurrence of lithologic similarities between the "lower tuff
member™ and the succession of tuffs and limestones in the Worm Creek -
Cub River area, Idaho, which, as noted in the paragraph above, is
considered Cache Valley formation, Petroliferous limestones, cherty
limestone, green tuffs, and light-gray tuffs are present in both
units at similar stratigraphic positions. The tuffaceous sediments

in both areas unconformably overlie Paleozoic rocks and are overlain
by a lithologically similar and continuous conglomerate, the Mink
Creek conglomerate,

The thickness of the Cache Valley formation varies considerably,
This variation of thickness reflects the irregular topography upon
which the formation was deposited. The formation is 7,67l feet thick
in the northern part of the valley; whereas in the southern part of the
valley, its thickness is at least 2,000 feet., Also toward the south,
conglomerate beds increase in abundance and thickuness., The lower
5,000 feet of the formation in the Worm Creek Canyon area conteins a few
thin conglomerate beds, while the conglomerate beds in the Hyrum=-Avon
area and at the northern end of Wellsville Mountains make up a large
part of the formation,

The age of the Cache Valley formation seems established as Pliocene,
probably middle or upper Pliocene. Yen (1947) has studied molluscan
fauna from the oolitic limestone (Appendix, section No, 5, unit 2)
north of the Bear River Narrows and assigned the beds to the Pliocens,

probably middle or late Pliocene. Brown (19L9), from studies of fossil

plants from Salt Lake group beds near the mouth of McMurdie Hollow half




a mile northwest of Paradise, Utah, assigned the beds to Pliocene,
probably mid=-Pliocene, Fossil gastropods were collected by the writer
from a tuffacecus oolitic limestone in a wash being used as a garbage
dump an eighth of a mile southwest of the Hyrum Reservoir. Takeo Susuki
identified the fossils, and an extract of a latter containing his identi=-
fication states:

Pompholopsis minima Yen

Vorticifex cf, tryoni Meek (young form)
Physa sp. ind. . « .

The assemblege present above is not sufficient for
evaluating a precise age correlation for the Salt Lake group.
The gastropod Pompholopsis minima described from the Salt Lake
beds northwest of Logan, Utah is the only form which indi-
cates a probable Pliocene age, Another gastropod Vorticifex cf,
tryoni (a young form) occurs in questionable Pliocene or Miocene
beds of Oregon and Idaho, and Pliocene of Nevada. From the
few species present and the works of other Molluscan Paleon-
tologists, a Pliocene age is most probable with a slight
leaning toward Middle Pliocene by the aid of fossil plants
described from the Salt Lake beds near the confluence of
McMurdie Hollow creek and Little Bear River.

The beds from which the fossils described in the preceding
paragraph were taken are probably in the middle or upper part of the
Cache Valley formation, The lower part of the formation may be older,

Mink Creek conglomerate, =- The "upper member" of the Mink Creek
formation (Keller, 1952) is here elevated to the status of formation
end designated as the Mink Creek conglomerate, It overlies the Cache
Valley formation as identified in this paper with apparent conformity
and unconformably overlaps Paleozoic rocks in the northeastern part of
Cache Valley., It can be traced in the foothills edjacent to Paleozoic
rocks on the east side of the walley almost contimuiously from Mink

Creek to Worm Creek in Idaho and contimiously from Worm Creek to

Dry Canyocn southeast of Smithfield, Utah,




The type section of the Mink Creek conglomerate is about 1 mile
west of Mink Creek, Idaho (Keller, 1952), The conglomerate consists of
subrounded to angular cobbles and pebbles with some boulders. They
were derived from lower Paleozoic rocks that comprise the front of the
Bear River Range, The matrix consists of light-gray, sandy calcareous
tuff and pale-yellow marl, In the ¥ink Creek area, the conglomerate
is interbedded with white tuff, No interbedding of tuff with conglom-
erate was observed south of Worm Creek but may be present inasmuch as
the conglomerate is poorly exposed,

The Mink Creek conglomerate apparently overlies tuffaceous sedi-
ments, here identified as the Cache Valley formation, conformably.
Keller (1952) did not recognize an unconformity in the Mink Creek area,
and the writer found none south of Worm Creek. It should be noted,
however, that in the Worm Creek Valley area tuff and sandstone beds
underlying the conglomerate dip E. 30° while the conglomerate dips
Ee 20°, This difference in dip is probably due to the gradual decrease
in dip that occurs in this part of the section, but the possibility of
an unconformity cannot be overlooked, The stratigraphic relations of

the formtions and colummar representation of the measured sections

are shown in diagrams (Figs. 12 and 13),
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Figure 12, Diagramatic sketch of the stratigraphic relations of the Salt Lake group
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REGIONAL STRATIGRAPHIC RELATIONS

Southeastern Idaho

Mansfield (1927) studied the Tertiary tuffaceous sediments of
southeastern Idaho and concluded that the term Salt Lake formation was
appropriate in this area, Charscteristic rock types include light-
gray to buff conglomerate with a white soft calcareous matrix, white
marl, calcareous clay, sandstone, and grit. Rhyolitic material is
found within the formation in several places, and Mansfield believes
that it is equivalent to rhyolite of Yellowstone National Park of
Pliocene age, A few poorly preserved mollusks also indicate a Pliocene
age (Mansfield, 1927). Yen (1946) assigned the Salt Lake formation
to upper Miocene because of mollusks found about 9 miles northwest of
Montpelier, Idaho. Yen states that beds designated as Salt Lake
formation by Mansfield (1916), 37 miles northeast of Montpelier in
Lincoln County, Wyoming, contains molluscan species that indicate
an age much younger than upper !Miocene,

The Salt Lake formation of southeastern Idaho is probably Miocene
or Pliocene in arge and is litholigically similar to the Salt Lake group
of Cache Valley, The age of the Cache Valley formation is Plioocene,
at least in the upper part., The lower part of the Cache Valley form-
ation may be older,

Southwestern Idaho

The Idaho formation and possibly the older Payette formation of

southwestern Idaho (Kirkham, 1931) are thought to be time equivalents

of the Salt Lake group in Cache Valley, The Idaho formation overlies
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the Payette formation. It is widespread and attains a thickness of
over 18,000 feet, The sediments accumulated in an ephimeral lake on
the subsiding basalt plain of the Columbia River Plateau (Kirkham, 1931).
Rock types include light-colored shales, sandstones, and a few con-
spicuous volcanic ash and diatomite beds. Plant fossils indicate a
Pliocene age; vertebrate and invertebrate fossils suggest a Pliocene
or Pleistocene age, The Payette formation consists of well consoli=-
dated volcanic ash, carbonaceous and coaly shale, and sandstone, Plant
and vertebrate fossils indicate a middle-upper Miocene or possibly
lower Pliocene age of the formation (Kirkham, 1931).

The well consolidated ash of the Payette formation and the volcanic
ash beds of the Idaho formation are similar to Salt Lake group tuff

beds of Cache Valley. Yen (1947) states that the molluscan fauna of

the Idaho formation and that of the Salt Lake group in Cache Valley

are simi

o

are.

Northeastern Nevada

The Humbolt formation (Sharp, 1939) of northeastern Nevada is
divided into three members: (1) a lower member of shale, oil shale,
fresh water limestone, sandstone, and conglomerate:; (2) a middle
member of rhyolitic tuff and ash; and (3) an upper member of fine
conglomerate, sendstone, mudstone, siltstone, and shale., Sharp
assigned the beds to late Miocene and possibly early Pliocene on the
basis of plant and vertebrate fossils,

The middle and upper memvers of the Humbolt formation are litholog-
ically similar to Salt Lake group in Cache Valley, The lower part of

Cache Valley formetion, as noted previously, may be older than Pliocene.

If this age for the Cache Valley formation is valid, the upper Humbolt




would be its time equiwvalent,

Snowville, Utah, area

Tuffaceous beds of the Salt Lake groun are interbedded with three

- £

lava flows along U, S Highway 50' nine and 1/10 miles southeast of

Snowville, Utah. Paleozoic rocks are unconformably overlain by a

faceous light-yellow-gray thin-bedded limestone containing many

o
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gastropods This limestone is overlain by an aphanitic black basalt,

© e

A light-gray thin- tc massive-bedded tuff overlies this flow and is

in turn overlain by a basalt flow similar to the first, but containing

m)

phenocrysts of obsidian, Thin-bedded

second flow and is overlain by a third flow rock, It is aphanitic

black, and vesicular, The tuffaceous beds in this area appear, as

J O3 .

in Cache Valley, to have accumulated in a previously formed walley,
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North-Central Utah
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Eardley (19LL) named and described the Norwood tuff in Morgan
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Valley, about 20 miles southeast of Ogden, Utah, as a division of

T Y ! QLA ~ i T s i » . 1 q 1
Hayden's (1809) Salt lLake group. It consists of light-gray to lighte-

green tuff, interbedded with tuffaceous sandstone, and pebble and cobble

conglomerate, The sandstcne and conglomerate are cross-bedded channel

) s

deposits., Volcanic conglomerate lenses are interbedded and become

abundant to the south (Fardley, 19.L)., A stratigraphic section

(Appendix, section No. 1) represents 5i1 feet of Norwood tuff in Norwood

/

Canyon, The tuff beds rest with angular unconformity upon Eocene

"Wasatch"

beds (Fardley, 194l),
The pebbles and cobbles of the i 1 ~at i !
i pebbles and cobbles of e volcanic conglomerates in the

N d tuff a: omnos ed 7 Sl 4 ;
Norwood tuff are composed of a glassy groundmass with imbedded

phenocrysts and microliths of plagioclase, augite hypersthene

€,
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hornblende, and biotite (Eardley, 1945;). The mineralogy of the tuff is

similar. A green tuff exposed on the divide between lorgan and Ogden

valleys (Appendix, section No. 2, unit 1) is described by Eardley as
a very fresh rhyodacite with none of the common secondary clay

minerals, The tuffs and conglomerates are similar to the tuff and

breccia of the Park City and Kamas prairie volcanic field, about 25
miles east of Salt Lake City, Utah, and Fardley believes they are con-
temporanecus and that the Park City volcanics are the probable source
of the volcanics in the Neorwood tuff,

The light-colored tuffacecus beds in Morgan Valley in the vicinity

of Norwood Canyon are clearly Oligocene or late Eocene, Bardley (19LL)
discovered titanothere remains in the beds near the mouth of Norwood
Canyon that were dated lower Oligocene, The writer found a jaw bone

with four teeth in a cross-bedded tuf'faceocus sandstone in Norwood

Canyon about an eighth of a mile from the mouth of the canyon. Bone

fragments were also found in a cross-bedded tuffaceous sandstone
(Appendix, section No. 1, unit 5) farther up the canyon. The jaw

bone was identified by C. Lewis Gazin, Curator, Vertebrate Paleontology,
Smithsonian Institution. An extract of a letter containing nhis identi-
fication of the fossil states;

« « « The jaw belongs to an agriochoerid type artiodactyl,
The Agriochoeridae were oreodon-like mammals represented in
the upper Eocene by the genus Protoreodon, and through the
Oligocene into the lower Miocene by the genus Agriochoerus,
The two forms are not too readily separated by characters
of the lower molars; however, I am reasonably satisfied from
the form of the last lower premolar and the g eneral, rather
primitive appearance of the molars that Protoreodon is
represented, The Norwood tuff jaw corresponds very closely
in size to material in our collections of Protoreodon pumilus

/ o o 3 I3

(Marsh) from the upper Eocene Uinta formation in northeastern
Utahe I would say that an upper Eocene age is rather strongly
indicated, The age is certainly not older,




The Norwood tuff and Salt Leke group in Cache Valley are lithologic-

ally similar, Tuffs, both

cal, No volcanic conglomer

igneous pebbles are found i

light=gray and lightegreen, are almost identi-

ate is found in Cache Valley, but a few

n conglomerate of the Cache Valley formation

and Collinston conglomerate., The age of the Norwood tuff is unquestion-

ably lower Oligocene or lat

cene, The apge of the upper part of the

Cache Valley formation is Pliocene, Lack of paleontological evidence

indicating an older age of

the Salt Lake group beds in Cache Valley

preclude correlation with the Norwod tuff,
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The larger topogranhic features of Cache Valley appear to have
prior to deposition of the Salt Lake group. ‘hus, the Bear
River range on the east and the Wellsville Mountains and Malad Range

The low divides, present today,

on the west stood out in
were developed between Wellsville Mountains and the Malad Rance at
-

the northern end of the valley near Red Rock Pass, and at the divide

between Cache and Ogden valleys, The higher elevations above

stood as positive areas supplying detritus to the valley., Salt

Lake group sediments overlap Paleozoic rocks and

rer 1l evat ] 2 \ mmilmnt 1y ¥ 3 o X -} 1 2 3
lower elevations on the mountain masses, Only on the low divides,

(o F
=
P
o
@
o’
(4]
®
o]
<
e
Q
3
o
3
o
(|
©
o
®
<
o
[
o
. Y’D
o2
u
-
a
Q.
o
@
[ 4/]
@
@]
-
=]
4]
3
+
n
C
(@]

into the adijacent valleys,

Ner v - -
Deposition of sediments

Channel deposits of zravels and sands locally accumula
pre-Salt lLake group erosion surface, These form conglomerate lenses
basal to the Salt Lake group in places, The lacustrine nature of
most of the sediments in the Wellsville Mountain - Clarxzston Mountain

1

y " 4 and ’ A R4
area, Utah, and the Worm Creek - Cub rRiver area, Idaho, indicates
that most of Cache V S cov

at most of Cache Valley was covered by lakes or a lake during

deposition of much of the Cache Valley formation, The Collinston

conglomerate represent lleyside faci i nt i it
4 presents a valleyside facies intertonguing with tuffaceou

sediments of +th ) Il ink 1
sediments of the valley, The Mink Creek conglomerate, which overlies

a
5




the Cache Valley formation, was locally derived from the mountains and
resulted from changed climatic conditions or up=-faulting of the moun-
tain front adjacent to the site of deposition (Keller, 1952).

The limestone and tuff of the Cache Valley formation were deposited
in laekes that were possibly the result of streams dammed by volcanic
ash falls, Volcanic ash comprises the bulk of sedimentary debris that
was deposited, Some tuff beds, massive almost pure volcanic ash,
resul ted directly from ash falls, Other tuff and tuffaceous beds
consist of reworked volcanic ash and non-volcanic ejectementa deposited
ag well-bedded tuff, tuffaceous limestone, and tuffaceous sandstone.
That particular limestone or tuff beds can be recognized only in a

—

limited area within the valley indicates that the lakes were small,
but occasionally they would spill over their banks and form larger
bodies of water in which thick extensive limestones could accumulate,
The 280-foot oolitic limestone (Appendix, section No. 5, units 1 and

2) north of the Bear River Narrows represents one of these, Yen (1947)
states that the molluscan fauna from this limestone must have been
supported by a lake of large extent. The oolitic conglomerate a quarter

~

of a mile east of Collinston, U'tah, is probably equivalent to the
limestone, and it probably extends far out into Salt Lake Valley,

Fluvial deposit ithin ti he V v £ '

Fluvi POS1ts within the Cache Valley formation are represented
by cross-bedded tuffaceous sandstone and pebhle conglomerate that are
interbedded with the lacustrine limestone and tuff beds, These de-
posits accumulated in stream channels near the mountains and hetween

the lakes, Mud cracks found at several places indicate that some

lakes were shallow and at times withdrew allowing the mud cracks to

‘“‘{ '3 4 $ . T
develop., A tuffaceous limestone (Appendix, section No, 6, unit 1)) in




Worm Creek Valley displays many small mud cracks and ripple marks.

of Paradise, Utah, where the Little Bear River has cut through

1 £l Ian )
tuff and marl beds, mud cracks are exposed that attain a depth of 2

feet through tuffaceous marl beds,

The Collinston conglomerate was deposited as a valleyside facies

intertonguing with the finer tuffaceous sediments of the Cache Valley

formation, Deposition of the Collinston may have begun before depo~

the tuffaceous beds, and the conglomerate may have accum-

il

sition of

wa

lated to a considerable thickness before appreciable sediments were

4 -

ral part of the walley, Deposition of the

(@]

leposited in the cen

r

Collinston continued contemporaneously with the Cache Valley formation

until it was overlapped by beds of the Cache Valley formation,
The Mink Creek conglomerate was deposited over the lacustrine and

Valley formation in the northeastern part of the valley

g
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orobably es a result of changing climstic conditions or renewed

g the front of the Bear River Range, If deposition

faulting alo

resulted from a climatic change, flash floods carried the coarse

sediments far and into the valley from the mountain front; if the

Bear River Range were faulted up after Cache Valley formation deposi-

r

tion, the conglomerate received its coarse material from the raised
block of the mountain mass (Keller, 1952). Volcanic ash falls probably
continued through the early part of Mink Creek deposition., The matrix
of the conglomerate contains volcanic ash, and a few thin beds of tuff
are present in the lower part of the conglomerate,

Intrusion
ettt dhacadle S

An irregular basic intrusion penetrated rocks of the Cache Valley

formation east of Preston, Idaho. It crops out in places for a distance




of about 8 miles forming an irregular outcrop pattern, elongate in
a north-south direction extending from the Bear River to the Cub

River in Idaho. Good exposures of the intrusion can be seen in a roadcut

5 miles southwest of Mink Creek, Idaho, a quarter of a mile north of

the east end of Glendale Reservoir in Worm Creek Valley, and ir

7

1

o

roadcut in Cub River Canyon about 5 miles east of Preston, Idaho,
Several other good exposures are found between the outcrop at Worm
Creek and the Bear River,

The intrusion penetrated tuff and limestone beds of the Cache
Valley formation in all instances, Beds near the contact, 1 to 2
feet away, have been silicified., In the Bear River and Cub River

exposures, the bed:

fractures and have been domed slightly by the intrusion, Reds cut

a8 overlying limestone and tuff beds. The

The mountain rang

bounding Cache Valley stood in high relief at
the time of Salt Lake group deposition possibly as a result of Basin
and Range faulting (VWilliams, 1948) or normal processes of erosion,
Evidence for an origin of Cache Valley similar to the synclinal
structure of lorgan Valley as described by Eardley (194l;) was not found.

198

T 3 - E SN x
buring the deposition of

the Salt Lake group, faulting may have occurred




the boundaries of Cache Valley resulting in the deposition of

aLong
the Mink Creek conglomerate over the tuff and limestone of the Cache

Valley formation (Keller, 1952). Post=Salt Lake group high-angle

faults varallel all mountain fronts that bouni the valley, These faults

trend essentially northward and probably result from renewed movements

b 1

in the boundary faults previously delineating the valley (Williams, 1948),
The faults displace Salt Lake gro the fault blocks have tilted

enerally toward

. S ~ al Y 4
Glp generally T

viormal el levemrd
normal valleyward

1] ane At s whanlro Yalla [1QED ) ST CISIL. [ P el e Y - 3 ) L | r's e A
If,t]-'«‘i)aeel*.z rocCKks, Aeller (1lY5 <) noted severa l1fn=-angle aulls dl8=

pl Salt Lake group beds in the Mink Creek area, Idaho. They

trend in two directions, northeast t, and have a strati-
raphic placement as much as 3,500 feet (Keller, 1952), Northwest
f Weston, Idaho, about 1 mile, a very youthful north-trending fault

scarp (Fig. 2) exposes Paleozoic rocks unconforma’ ly
ion. At the northern end of Wellsville Mountains,

high-angle faults trending northeast and east are found, A northeast-

trending fault has brought tone and tuff beds of the Cache Valley

formation into contact with ™Wasatch™ beds (Fig. L).

=

At least two periods of post-Salt Lake group faulting are recognized

in Cache Valley, After the first period of faulting, pediment surfaces

were produced on the dipping Salt Lake group beds and adjacent older

rocks, The pediment surface is well preserved at McKenzie Flat south




of Avon, Utah, Avon-Hyrum area, Utah, immediately east of Paradise,

m

Utah, and the Richmond-Smithfield area, Utah, This surface was designated

by Williams (19L8) as the McKenzie Flat surface., The pediment surface has

been truncated by north-trending high-angle faults, valley side downthrown,

y has been dissected, This second period of faulting

v ~ .
clispiacling

73]

Lake Bonneville group and local earthquakes recorded in hi
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APPENDIX

Measured sections

86, 15, T. 7N., R 2F

¥
’
Lake group north of Norwood Canyon, starting at a
c

ecti
Section of Sal 1 of
point about 1 mile mouth of the canyon and extending west-
ward to Morgan Valley.

Alluvium

8. Tuff, light gray, thin bedded, Largely covered o, & & » 17 .6+
2 T4 g ~hre 1 K T T e S
/. Limestone, pale yellowish brown, finely
orystalline, mass8iwe o8 nil el el el Lt ol e S iateh iy p )
3 , b ] 3 . o) xr - 3 | Y . f
Ce qul; light gray, thin bedded, Largely covered . . & o 109,
5« Tuff, light gray, few scattered pebbles
bedded \u:faceoua sandstone and pebble congl
cross-bedding common. Pebbles in conglome
of black C!FTL, red igneous rock, and lig}
tuff, a tuffaceous sandstone contains fossi
{ —> o . \ 1.0 "
({55 feet from top of uniti s & &' o Tl L ’ o 1,49.C
] T4 maatc 2 : rigls sy T T e
l4e Limestone, yellowish gray, calcite-filled wug
cherty in places, PﬁuinG, forms conspicuous ledge o o+ 50
: T o s \ . :
J¢ 1uff, light to 1 t green, interbd
lenses of coarse-grained aandstmne) cross=b ing
pe xf AT O 3 NYVZ ¢
common., Largely covered I e e L e SRS 215,.5

) T

e Limestone, pale yellowish brown, weathers white,
massive, contains few gastropods ¢« « ¢ ¢ o o o« o o 5.0

1, Tuff, light gray, thin bedded. Largely covered ., ., . .

Unconf'ormity

"Wasatch" beds
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Sect
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point ab
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Section
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A
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e
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ion No. 2, Northern Morgan Valley, Utah, Secs 19

Gl Tuf £y Light \pray S massiveits Sugiilyl | o o e tel il
} r TAaw or " - 13 e0h 4+ A
L y ellow green to light g1 ay,
Largely covered 81 et et e e ST
y " R b X S 2t P o P ~ Aavero l
3, Tuff, grayish yellow green, thin bedded, several
: Sk % : ]
interbedded pale=-green medium=grained sandstone
} 3 2 = g - 0 WS 3 e P AR s RS
1s 5 inches to 12 inches thick, cross-bedding
common Ty e e IR e T e R S e
Sandstone mad e t+te vellow hrevm medinm + CAarge
c Landstone, moderate yellow Drcwn, medlium TO Coarse
grai Crose lding common
] 1 thin bedded; interbedded
whi te conspicuous green outcrop

Alluvium

Ty HNe,
of Salt Lake group on north side of Dry Creek at a
out 1 mile north of U. S. Highway 30,

m

hickness
(Feet)

10,0+

S Ty
CelV
1~




$ 7 T Q & m N > 1
Section No. 3, Big Spring Hollow, Utah, Sec. 5, <. ON., Re 1lE,,

i 1 oo
Section of Salt Llake group measured eastward from "Wasatch

L O

along the northern side of Big Spring Hollow to & high-angle fault,

1

" beds

Fault
Thickness
(Feet)
8 Tuff oht grav to white; interbedded con-

Eralle]
glomerate

, tuffaceous, medium-grained calcareou
sandstone and thin-bedded tuffaceous limestone,

Pebbles in conglomerate of light-tan quartzite,
dark-gray finely crystalline limestone, and
llrhyoollveagrax stromatolites of limestone,

n quartzite and

lline limestone,

Tt aflar
cobbles chief 1y

dark=-gray finely
Y N

TAYERLY OOVEPOR v v “ha e el 8 i R, e W el e ol e 508, 0+

7. Limestone, light grayish "ellow, finely

2

crystalline, weathers lig gray, beds 10
inches to 1,0 inches thick, Ferms resistant
L o P L R et P i e S P S e e e D L e O 10.0
6. Tuff, white to light gray, upper part friable,
wea nPr to earthy-gray smooth slope. Largely
VLo R U SR S it w i he w I RHYY
5« Pebble conglomerate, light-tan
quartzite, light-tan c 18 sandstone,
light-olive=-gray sﬁromn"ll*e of limestone,
white calcareoaus tuff, light-tan finely
te limestone, cement consists of
'8 nterbeddem light-gray
sandstone, beds 3 inches to 10
T T Bt gt S P R e S haane 2L.9
li, Tuff, yellowish brown and light gray; inter-
bedded yel ' gray tuffaceous
limestone beds, stand out as ridges, maximum
thickness 20 feet, Largely covered . o« « o o o o+ o 585,0
3. Conglomeratic sandstone, light gray, calcareous,
pebbles of light-tan quartzite, dark-gray,
dense limestone, and black chert, cobbles
chiefly lipght-tan quartzite, cross-bedding
st iR SN (R SR P e e e T S P S L e s O L

2, Tuff, light brownish gray and white; interbedded

light-gray tuffaceous limestone., Some limestone beds
contain gastropod tests. Largely covered ., . o« o« o 211.,0
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\lckness
(Feet)

l, Stromatoli
stromatol

1 4
4 d




Section No. L, Northern wellsville Mountains, Utah, Sec. 15, T.
12N., R. 2W, Section of Salt Lake group me "qur“ﬁ northward along the
western side of an elongate hill surrounded by the Lake Bonneville group.

Lake Bonneville group

interbedded thin-bedded
.ceous limestone containing
e light=-gray finely crystalline

10, Tuff, light grays
crosc=bedded tuffa
ostracods awd dens

Iimestone,  Larpely oovered o "ol ¢ o &' o 0w w e e
T T b e R v 3
9., Tuff, light gray, friable T L R e e e e )58

8., Tuff, light gray; interbedded porous light-gray
t“ifﬂc eous limestone and resistant lenticular
beds of light-gray tuff in lower part, thin
bedded layers of light-gray and light-yellowish- i

gray tuffaceous limestone in upper part . « . + « o o 29,8 |
7o Tuffaceous limestone, light grayish yellow,
weathers light gray, beds 10 inches to 30
inches thick, some hdu porous, in part finely
‘JI‘YL’\J(iLJ ine . ° e B . . ° . . - . N . ° ® B -L«".QA
6. Tuff, light gray; interbedded with light-gray
tuffaceous limestone with ostracods 1 dense
light-gray finely crystalline limestone, irregular
lenticular bedes 6 inohes to 8 inches thick « « « o« o & 110,0
5. Tuff, white and light gray; conglomeratic sand-
stone, tuffaceous, matrix light grayish green,
beds & imahes to 12 inches thick, interbedded
in tuff mostly in upp o b R S S e R 56.ly
L. Tuff, light cray and white, calcareous, several
interbedded layers conglomerate with pebbles of yellowish- J
brown quartzite, black chert, and dark-gray finely ‘
crystalline limestone, light-gray and grayish-yellow-
green tuffaceous muqriz. Ledges of conglomerate
C o8 DT CUaLT AN S e e L e e 33,76
Dle ebble conglomerate, pebbles of dark-gray finely

crystalline llmﬂstone and black chert, light-tan

quartzite, dark-gray finely cryotalllne limestone;

few interbedded light-gray quartzitic sandstone

beds with a few cobbles (size about 2 om) , . . . . . 352
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Sendy clay, reddish brown, few s
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Ly dark=-gray

(maximum size

crystal line
matrix of granules cemented by
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Section No. 5,
AN R 2N
measured northeastward from
River,

Alluvium

a point about 2 miles

6. Tuffaceous marl, light gray to white, ostracod
tests abundant in some beds; interbedded light-
gray thin-bedded tuff., Largely covered . . .

5 Tuffaceous marl, light gray, white to moderate
yellow green, ostracod tests abundant in some
beds; interbedded light-gray thin-bedded tuff,
ard light-gray to moderate-yellow=-green
tuffaceous sandstone P el R TR S

lis Limestone, wood brown, lithograr
white, gastropods and pelecypods
interbedded lighte-g o I R T S et T R

5« Limestone, smoke gray, petroliferous, platy,
weathers w j",{"; interbedded 1li ”}Af,-:“}"‘l‘g’ tuff o
2e Oolitic limestone, light gray, sandy
cemented, thick bedded, few beds of
conglomerate, shells of gastronods and
ostracods common O A S
Le
° °

Unconformity

- A+
nortun

North of Bear River Narrows, Utah, Sec. 15, T.
Section of Salt Lake group starting at Paleozoic rocks
of the Bear

Ly &

e
)
/
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Section No. 6, Worm Creek Valley, Idaho, Secs. 3,

2
158,, R LOE, Section of Salt Lake group starting

o

1
Ll
iy

SRl

and 5,
aleozoic rocks

a quarter of a mile north of the middle of Glendale Reservoir and

extending eastward across the eastern limb of an anticline,

—
U1
L3

—
26)
°

Tuff, pale yellowish green, light gray to pale
yellowish orange, thin bedded to massive, massive
beds stand out as ridges especially near top, few
beds sandy and calcareous; calcareous sandstone,
moderate yellowish brown to light gray, medium

to fine grained, few scattered pebbles, few thin

pebble conglomerate lavers | = b g o sl e
Limestone, yello“‘°h gray to grayish yellow,

thin bedded, platy, petroliferous, tuffaceous,

Mud cracks and ri po’e marks common, One

dark-yel lowish-oranre chert beds 2 feet thick S
Tuff, grayish yellow green; few light-gray

platy and dark=-gray limestone beds

near top, ostracod tests abundant in some marl

and 1imvsfone beds. Largely covered e e e ey
Tuff, grayish yellow green to very pale orange;

int nrkrd ed yellowish-gray to dark-gray thin-

bedded petroliferous limestone SR s e R e T
Tuff, grayish yellow green; interbedded very
pale=-orang to light~gray tuff, and few beds

of light=-gray limnOtOHC, BHSic dike 8 1/2 feet
thick 112 feet from bottom of unit (beds

apparently not disturbed by intrusion). Upper

part of unit largely covered . & v o a ¢ 5
Limestone, medium dark gray, thin bedded, compact,
r051stan,, petroliferous, few gastropods , ., . .
Covered. Limestone, tuff, and basic igneous rock
Eilhsate sviia oaaia i ils s DRt L R
luff, yellowish gray, platy; interbedded medium~
dark-gray thin-bedded limestone, Largely covered .,
Tuff, grayish yellow green, massive, resistant,
forms conspicuous ledge i e T e S S SR
Limestone, light olive gray, weathers white to

light yellow, beds up to 2 feet thick, resistant,
tuffaceous and thin bedded near top of unit, contains

some plant remains near top of unit . . . . .
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Thickness
(Feet)
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Thickness
(Feet)

w

« Tuff, light gray to grayish green, thin bedded,
a few interbedded thin-bedded tuffaceous lime-

store bede, " LaFpely Dovered o v o s w s aiwi wie e - OTET
Lo Tuff, light gray to grayish yellow green, thin

bedded, platy; interbedded light-gray limestone

near top of unit i s e G o SRR Il i o R Oy = 0.6
3. Tuff, grayish yellow green, massive, resistant . ., . . . 28,0
2. Limestone, light gray, weathers w ite, massive, beds

up to 5 fleet thick,| lLargely covered . o s & e v % 15,0
1. Tuff, very light gray to light green, calcareous,

platy; interbedded light-olive-gray thin-bedded tuffaceous

limestone, Largely covered ., . . A Sl o S s it e g8 i« B2, (

Unconformi ty

P 1a y 4 P ey
Paleozoic rocks




asured eastward from
r, starting in the
ek on the south,
ection No, 6.

Section Nos 7. Section of Salt Lake group me
a point about 1 l/? miles east of Glendale Reserv
lower part of a valley which joins that of Worm C
+
%

Bottom of unit L is equivalent to top of unit

L @ =

Thickness
(Feet)

8. Conglomerate, pebble and cobble, many boulders

as large as 5 feet in diameter scattered through-
out, chiefly light-tan to white quartzite, and
dark-gray finely crystalline limestone. Crudely
bedded in layers from L inches to 10 feet thick.
Matrix is pale-yellow-orange to white marl and

is tuffaceous; some thin beds with white to light-
gray calcareous tuff matrix, Few thin light-gray
tuff beds near bottom, Pebbles in conglomerate
chiefly dark-gray finely crystalline limestone,
light-gray tuff, light-tan to white quartzite,

and black chert; cobbles chiefly dark-gray finely
crystalline limestone, light-gray to yellowish=-
gray tuff, light gray tuffaceous sandstone, and
paletrediquartza el S i Bl il fo e i st s

C
N

1026,0+

Te Tuff, greenish gray to light gray, massive to thin

bedded; interbedded lenses of coarse sandstone, and

soft massive light-gray tuff, Massive beds of the

former tuff contain scattered subangular pebbles

chiefly of light-gray finely crystalline limestone . . 1320,0
o Tuff, white, light gray to pale yellowish orange,

massive to thin bedded, massive beds stand out as

ridges, calcareous in places, plant fossils abundant

inione: thdn tufit Shed s (Fdie L AGSIGEE S Gl Cal i g 5180

5. Sendstone, light gray, medium to coarse grained,
few scattered pebbles, thin bedded, calcareous;
interbedded light-gray tuff. Largely covered ., . . .

O
et
(&
e

(@)

ff, light gray, light greenish gray to pale
yellowish green, massive to thin bedded, massive
bed near bottom of unit forms resistant ledge . . . .

(0]
N
O
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5. Samdstone, very pale orange to light gray, medium
grained, tuffaceous, calcareous, interbedded tuff,

light gray to grayish yellow green and few beds

pebble conglomerate, Predominately tuff near top

of unit R T e e

n
@
\J1
°
o

n

. Tuff, white, light gray to very pale orange,
massive to thin bedded, weathers very pale orange .
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