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GEOLOGY OF THE EASTERN PART OF THE
RAFT RIVER RANGE, BOX ELDER
COUNTY, UTAH*

By Clarence E. Felix

INTRODUCTION

Geologically, the northwestern part of Utah, including the Raft
River Range, Grouse Creek Range, and Goose Creek Range, is little
known. Geologic reports of this area are practically nil. Small-scale
mining activities in the area during the late 1800’s and early 1900’s
prompted brief reports of the mining operations (MacFarren, 1909;
Higgins, 1909), which were later summarized by Butler (1920).
Since then, several reports on adjacent areas have been published—
Goose Creek Basin, Cassia County, Idaho (Piper, 1923); eastern
Cassia County, Idaho (Anderson, 1931); and a report on the small

Ashbrook silver mining district, Utah, was written by Peterson
(1942).

More recently, several oil companies’ geologists have reconnoi-
tered the area, an abstract on the Raft River has been published
(Stokes, 1952), and a groundwater reconnaisance report of the Park
Valley-Kelton areas has been prepared (Thorp, 1953). At present

several students are writing theses on individual ranges and mining
localities in the area.

The Raft River Range lies in the northwestern part of Box
Elder County, Utah; is about 30 miles long and from 5 to 10 miles
wide. (See index map, Fig. 12) The base of the north flank of this
east-west trending range nearly parallels the Utah-Idaho state line.
Physiographically, the range lies in the Great Basin section of the
Basin and Range province (Fenneman, 1946). The highest peaks
are approximately 10,000 feet aubove sea level and are over 5,000
feet above the plains at the base of the range.

The eastern terminus of the range is separated from the south
tip of the Black Pine Range by the low, wide Kelton Pass near Stre-
vell, Idaho. The west end merges with the south end of the Albion
Range, the northeast end of the Goose Creek Range and the north end
of the Grouse Creek Range. Via highway, the east part of the Raft
River Range is 140 miles from Salt Lake City, Utah, and about 70
miles from Tremonton, Utah.

*Resume of Ph.D thesis, University of Utah.
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Fig. 12 — Index Map of the Raft River Range Region.
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Broad alluvial valley plains flank the range—Raft River Valley
on the north, Curley Valley on the east, and Park Valley on the south,
Small farming and ranching communities are sparsely spaced around
the mounrains. Chief occupations of the inhabitants include farming,
cattle and sheep raising and some lumbering. Average annual pre-

cipitation is about 10 inches. Scattered springs and wells provide

livestock water and limited irrigation water. Only the larger canyons
contain small perennial streams which are diverted for irrigation
or flow short distances into the alluvial valleys and disappear.

SEDIMENTARY ROCKS
Precambrian Harrison (?) Series

Albion Range rocks. Anderson (1931) named the Harrison
series after Mount Harrison of the Albion Range, Idaho, where
approximately 8,500 feet of metaquartzites, schists, and marbles are

exposed. He divided the series into three “divisions,” a summary of
which follows:

Approx.
Lithology Thickness
(feet)
Upper division ~ Metaquartzite 500
Middle division Schist 150
Ls. marble, & schist 700
Metaquartzite 1,500
Ls., marble, & metaquartzite 500
Lower division  Micaceous quartzite 2,000
Metaquartzite 3,000
Raft River Range Units
Unit B Mertaquartzites & schists 600
Unit A Schist ‘ 1,300

Although there appears to be no close lithologic or thickness
correlation between the exposed sections in the two ranges, the Raft
River exposures are herein temporily called “Harrison series” pend-
ing further investigation and study at the intersection of the two
ranges where the true relationship of the lithologic units may be
revealed. The lenticular nature of Unit B in the Raft River Range

suggests the possibility that lithologic facies changes occur between
the two ranges.

78

f It should also be noted that the metamorphic facies between
e Precambrian rocks in the two ranges are different. According to
irner (1954, p. 232), the sillimanite-kyanite-garnet schists that
derson (1931( pp. 24-273 describes represent high-grade meta-
forphic schists in the granulite facies. The biotite-muscovite-quartz
§d muscovite-chlorite-quartz-albite schists and the zoisite amphi-
fplites in the Raft River Range represent low-grade schists in the
feenschist and lower albite-epidote-amphibolite facies.

Unit A—Unit A consists almost entirely of dark, drab, pelitic
a schist. Thin lenses of quartz schist are sparsely scattered through
e unit. The lower contact is the irregular, discordant surface of
e granite stock that occupies the core of the range. The upper con-

is at the base of the lowest metaquartzite or quartz schist member
Unit B.

1 E The highly schistose rock of Unit A is soft and easily split and
W laked parallel to the foliation. Fresh surfaces are medium to medium
Wbk gray according to the Goddard rock-color chart (1951). Stain-
bz on weathered surfaces is moderate brown.

§  Thin sections show that the rock contains 40-55% platy min-
g’ Its of which red-brown biotite is dominant, dull green chlorite’ and
lorless muscovite are minor. Segregation layering is well devel-
ed. The parallel to sub«patallel platy minerals enclose trains of
W8ongarted, mterlockmg quarez grains. All the quartz shows strong
‘ i ndulatory extinction. Strain-slip cleavage, due to microflding, is
Hmmon. _
¥ Most of the canyons on the south side of the range have cut into
@ Bhis unit; only several on the north side have eroded deep enough.
| The exposed thickness of this unit depends upon the extent of can-
Yon development and the elevation to which the granite has been

Waeruded. In one of the deepest cut canyons, Indian Creek canyon,
@ Wver 1300 feet of Unit A are exposed.

Unir B—This unit appears to be conformable with the under-
mg Unit A. Unit B consists of a series of metaquartzites and quartz
hxsts alternating with mica schists, chlorite-mica schists and minor
yllites. A thin limestone bed was observed in the unit in Johnson

cteek canyon. The upper contact is a thrust-fault surface thar appar-
tly is present over the area maped. Exposed in and adjacent to the

B Routh of Indian Creek canyon is 620 feet of Unit B. Here, slightly
 gver half of the unit is composed of resistant, ledge and cliff forming
 Betaquarrzites and quartz schists. These two rock types are grada-
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tional and differ mainly in the amount of sericite and Muscovite
which impart schistosity to the rock. These quartzose rocks are mostly

white to light gray on the south side of the range with more grayish |

orange and light brown hues on the north side. In localized arcas
at the base of the south flank of the range the quartz schists are lighe
blue green, light green, moderate green, and grayish green. The
green coloration is due to the presence of the chromium-bearing mica,
fushite. This rock is now being quarried for decorative building
stone. Thin sections of the metaquartzite show that the quartz has
recrystallized. The quartz crystals are sutured and are 5 or more

tmes as long as wide. The rock is dense and vitreous in hand
specimen.

The resistant metaquartzite beds clearly reveal the anticlinal
structure of the main mountain mass. From long distances away
these strata can be seen to be dipping moderately steep along the
flanks of the range and gently eastward in the canyons at the east end
of the range where the anticlinal structure plunges beneath the con-
cealing younger rocks and alluvium of Curlew Valley.

The lowest metaquartzite and quartz schist unit is a continuous
bed throughout the area mapped. The upper metaquartzites in Unit
B, however, interfinger with wedges of gray and brown schists. Two
metaquartzite bodies occur as isolated disc- or lens-shaped forms
with areas of from 1 10 3 square miles (See geologic map).

The thicker schists of Unit B closely resemble those of Unit A.
The thin schist members, from 1 to 10 feet thick, are generally slip-
pery-feeling, dusky green to dark gray chlorite-muscovite-quartz-
albite schists. The schists are weakly resistant to weathering and are
generally covered with a brownish, micaceous soil.

Degree of Metamorphism — The degree of metamorphism
throughout the area mapped seems to be constant for the same strati-
graphic horizon with minor irregularities along the contact of an
underlying granite which will be described later. The metamosphic .
effects of the granite emplacement are small. In some places the
schist within 5 to 10 feet of the contact is gneissic and contorted. In
most places the exact contact is covered, but the schise IS mofe quartz-
ose and feldspathic in a halo of from 20 t0 50 feet away from definite
granitic rock.” The metamorphism of units A and B is definitely
regional metamorphism. The mineral suit of the pelitic schists estab-
lishes that they are low-grade schists of the greenschist facies (Tur-
ner, 1954, p. 210). The lower biotite schists and occurrences of
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B vhibolite indicate that the facies in the deeper rocks is at or near
f albite-epidote-amphibolite line.

8 Environment of Deposition—The metaquartzites beds are thin
8 even. Ripple marks and cross-bedding have been noted but are
By uncommon. No conglomerate was observed except in a small
pce of float. The original quartz sand was fine grained and wgll
ik ed.. No fossils or evidences of life have been found. The:vsehxs‘ts
present muds and silts. No primary structures are known to exist
R the schists other than bedding planes which are generally parallel
B the foliation. A thin light gray limestone is interbedded in the
Bhists and metaquartzites in the northwest part of the area.

The above evidence indicates that the Precambrian sediments
| the Raft River Range were below wave base. The sands were
Bobably carried in from a nearby fluctuating shoreline. The direc-
fon to the shoreline is indefinite at present.

Age—Precambrian rocks of Utah and vicinity have been clas-
ffied into a younger unmetamorphosed system, an intermediate
Whctamorphosed system, and an older highly metamorphosed system
@ iBlackwelder, 1935, 1949). .

i The oldest system consists of highly metamorphosed rocks in-
Buding gneisses, schists and metaquartzites. This division ha§ been
fepresented by the Farmington complex in the Weber-Farmington
bction of the Wasatch Range (Bell, 1951). It is largely a migma-
#te but seven metamorphic facies are recognized from low grade
$reen-schist to high grade hornblende-biotite granite. It may be
foughly correlative with the Vishnu schist of the Grand. Cfmyon
fegion and other gneissic formations that are widely distributed
rough the Rocky Mountains.

The intermediate system consists of metaquartzite and silvery
M mica schists that correlate with the Encampment, Atlantic Pass and
4 }(edicine Bow districts of Wyoming. The Harrison series of Fhe
Raft River Range would fall into this division. . However,. according
% the high-grade metamorphic mineral suite of the Albion Range
schists, they would more closely fit into the “oldest” system.

The established youngest system is a series of quartzites and
slates best exemplified in the central part of the Wasatch Mgunt:uns
and the Uinta Mountains. A series of alternating quarezites and
slacy shales up to about 12,000 feet thick are exposed in‘.thc lf)wcr
half of Big Cottonwood Canyon, southeast of Salt Lake City. These
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rocks are generally believed to be equivalent in age to the Belt system

~ The above classification is based almost wholly upon degree of
regional metamorphism and therefore has inherent weaknesses. F
example_, tﬁe Raft River rocks would be classified as intermediat;e b?f
the possibility exists that they may be the youngest system more hi vht
ly metamorphosed or the oldest system less highly metamorphcfse.
The prol?lem of correlating the Precambrian in the intermountain
area is difficult because of the distances berween outcrops and t}l:e‘
occurrence of numerous localized deformational structures.

Applying other lines of evidence, the Raft River rocks are dis-

tinguished by the light gray and lighe-green metaquartzites, the well.- |

assorted materials, and the evenness-and-re larity of beddin

Ing a comparison, the Big Cottonwood seggs cog’sists of altgrngf?nk

beds of dusty and red sandstone or quarezite and conglomerate ang
deep red argillites. The Raft River rocks have a marine or lacus-
trine origip whereas the Big Cottonwood series is distinguished by
much cross-bedding, ripple marks and mud cracks, and is supposed
to have been deposited on a floodplain or in a shallow embayment

However, the light green, tushite-bearing metaquartzites of the szt.
River Range are duplicated in a series of Precambrian rocks east of
Willard and Brigham City in the Wasatch Range, and these are re-
garded by Eardley and Hatch (1940) as equivalent to the Big Cot-
tonwood series. A comparison with all the Precambrian exposures
in the area should throw some light upon the problem. As this has
not been undertaken, the Precambrian in the Raft River Range is
very tentatively assigned to “intermediate pre-Cambrian’; because of
the lithologic and metamorphic differences between the series that
have becen classified “youngest” and “oldest” Precambrian.

Lower (?) Paleozoic Rocks

Divisions and general characteristics—The units that have been
mapped as “Lower (?) Paleozoics” are subject to further and more
extensive study. Three easily recognized units, A, B, and C, were
mapped‘so that the over-all relationships would l’>e ;evealed’ The
section 1s somewhat metamorphosed and many of the catb;)nates
and quartzites have been recrystallized. Fossils in this division are
very rare, the only ones that have been found so far are several small
crinoid cglumnals and a small symmetrically segmented impression
that reminds one of a trilobite pygidium. The main occurrclr)nces of
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8 this group are at east end of the range and in the hills of 2 mountain-
§ ous block that obtrudes from the range northward between Yost and
& Stanrod. This block is herein called the Yost-Stanrod salient. Smaller
& cxposures of these rocks are found in small klippen on the crest of the
Rrange and in low remnanc hills along the base of the flanks of the
& range.

Unit A—A measured section of the lowest Unit A was made

¥ from the mouth of One Mile Creek canyon southeastward to the con-
g tact with Unit B. Due to a large amount of soil cover and poor
I exposures, it is likely that several undetected faults were crossed and.

that the measured thicknesses are not exact. The total thickness is
L3500 feet. Of the exposed portions, 409% is limestone, 34% is dolo-

% mite, 129% is quartzite, and 1% is schist. The unit is essentially a
¥ series of alternating limestones and dolomites with lesser amounts of
§ quartzite. The carbonates have crystallinities from fine to coarse and

most could be called marbles. Some of the quartzites are dolo-

% mitic or slightly limy. Approximately two-thirds of the exposed sec-
¥ tion is light colored—from white to light gray and grayish orange.
8 Weathered surfaces are commonly shades of light brownish yellow.
8 Parc of the limestones provide the darker gray tones.

The lower contact is nowhere exposed. The upper contact is at

% the base of Unit B, a white metaquartzite. The lowest member ex-

posed in One-Mile Creek canyon is a very light gray metaquartzite,

® somewhat schistose, which underlies a thin gray, brownish weather-
& ing muscovite<chlorite-quartz schist. The base of the carbonate-
i quartzite section is conformable with the schist.

Metamorphic processes have erased practically all fossil evi-

1§ dence. Found near the top of the section on the east end of the range
§ were several possible crinoid columnals and a small segmented sym-
® metric impression that appears to be of organic origin—possibly the
& outline of a trilobite pygidium or a graptolite. Lithologic comparison
# shows no relationship to Paleozoic units to the east or south. Some
§ of the platy, schistose limestones, however, resemble parts of meta-

morphosed Pogonip formation in Nevada.

Unit B—This unit is a dense, white, vitreous metaquartzite.’ It

¢ makes an ideal horizon marker, being hard, white, resistant and per-
¥ sistant throughout most of the mapped area. The thickest exposure,

197 feet, is in the north part of the Yost-Stanrod salient. In some

¥ places it is entirely missing due to original lens-type deposition or
€ because it lies beneath an unconformity. The average thickness is




about 40 feet. On the southeast side of th i i

: : e range its thickness is |
tgan foe feet (west of Indian Creek). On the east end of thz 1rsanes(s:
the unit is from 20 to over 100 feet thick. In the Yosr-Stanrfd

salient, th i i 3
falie e thickness increases northward from about 20 feet to 197

The color of this metaquartzite is generally white or v
1o\;anf,ge, 'll)m may be locally sm:aked with lighz and mediufxrly gliilye
wo 0551l s have been found in it. The original fine grained sands

ere W}E: 1 sorted. A study of thin sections shows that the rock is very
p?rﬁ:, that the quartz has recrystallized and that the crystals are now
well sutured. Although there is a slight orientation of the grains,

i Unit B is associated with the _majo; thrusting in the area by
bet i r;:resenil "1; most of the small klippen that remain on the crest of
the 1z g; ax; y being near the fault. surface on the east end of the

ge. At these .places and at a location near a normal fault in the
zliss&agrod salient, this brittle metaquartzite has been highly frac-
) lfg h:nye lrlc;t:tse}:l,o then recemented v:rith quartz. The resulting rock is
2 light yellow thetfangw:: m;taquart.zlte b.re.ccng. At several places on
the cast end ange the breccia exhibits intrusive characteristics.
. g fault movements, the fractured quartzitic mass was forced
into fractures under pressure, and metaquartzite breccia dikes resulted.

Unit C—This unit is a lighe gr i i
Frystalline dolomite. It is from 0%1008 f:t};t ilr:?ck‘.leflyhélggltog;y fﬂllfi)y
its a characteristic weathered surface due to solution alos : very
closcﬂy spaced irregular fracture lines. The bottom contactg isv e;();
Zg;zn:n su(riface upon Unit B. At seyeral spots the white Unit B is

nt an Unit C rests upon Unit A. The upper contact is an
erosional unconformity above which are the limestones and sand
stones of the Pennsylvanian Oquirrh formation. Unit C is fours:zin :
most places where Unit B is present. At one locality at the east e:c;

of the range, small crinoi )
have beengobserved.crmmd columnals were found. No other fossils

The recrystallized nature of thes
e Lower (?) Paleozoics s

gxg:v ;hey are n;luch sllder than the Pennsylvanian limesronesufl;gcf\srtes
ver, porphyro-blasts have been found in a re Hi istose
crinoidal limestone at the base of the uni e e
_ . nit mapped as Oquirrh forma-
u;x;]. Thedl_ower (?) Paleozoics were closer to the re?;ional sorlil;?e
of heat and had a greater overburden than the younger rocks. They
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§ 1 may also have a greater metamorphic susceptibility than the younger
8 rocks. Grant Steele (personal communication) has observed a series
§ of several dense white quarezites like Unit B, stratigraphically be-
; tween definite Desmoinesian and Virgilian strata in the south end
i of the Grouse Creck Range. There is the possibility that the Lower
§ (?) Paleozoics of the Rafc River Range are metamorphosed Carbon-
1 iferous strata.

Pennsylvanian Oquirrh Formation

The larger exposures of the Oquirrh formation in the Raft River
¥ Range are in the Yost-Stanrod salient and the east end of the range.
% Several small hills along the foot of the range on the north and south
flanks also contain these Pennsylvanian rocks. In the north part of
é the Yost-Stanrod salient up to 1,600 feet of alternating unfossilifer-
{ ous and crinoidal limestones are exposed. This unit exhibits apparent
- onlap relations southward toward the main mountain mass. The

lower 1,400 feet were not deposited 6,000 feet southward. The
B beds have a peculiar coloration. Some are very light gray to white,
! some light to medium gray, and some exhibit large-scale mottling of
* white and gray patches. Minor discontinuous dolomites are present.
& The limestone unit is overlain by nearly 1,200 feet of medium'to dark
gray and olive gray weathering sandy and silty fossilferous limestones.
The exposures on the east end of the range consist of about 2,000 feet
of sandy and silty limestones and brownish weathering quartz sand-
stones and quartzites. The south tip of the Black Pine Range is com-
1 posed of gray, drab-weathering quartz sandy limestones.

Most of the fossils, including the fusilinids, are slicified and the
* destruction of the significant fine parts has made identification ditfi-
. cult. Fusulinids are more common in the sands and quartzite beds.
, Brvozoan remains are NUMErous in the silty, limy portions. Brachio-
- pods are rare and poorly preserved. Crinoid columnals are numerous
% in the purer limestones. A few small gastropods have been found.
#  In one zone numerous markings occur.

oG

Most of the fusilinids identified are large specimens of Trits-
cites from the upper sandstone and quartzite beds. Of several that
 were not completely silicified, R. V. Hollingsworth reports “Triticites
—Virgil, Shawnee, about Deer Creek, in age.” Grant Steele, paleon-
tologist for Gulf Ol Company, identified “T riticites, aff. cullomensis
. —high Virgil; Trauicites, aff. hobblensis—highest Virgil.” Mr.

% Steele also identified “Eusilenelle—middle Atokan” from the rocks at
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the south tip of the Black Pine

Range. <
presence of W aeringelle—Virgil o the Rafe River paay <POCES dhe

in the Raft River Range rocks.
: Numerous bryoboans are
the si ificati i

by Sl xenac -1 cation has been hindered

Stenopora (2) n. sp., aff. ramosa Ulrich
Penniretepora

Fenestella c. stocktonensis Condra an i
Fenestella cf. stocktonensis Condra an‘ii Eilllizss
Fenestelal cf. elongata Cumings

Fenestella cf. tenax Ulrich

Fenestella tetratheca Condra and FElias

Rhombopora cf. lepidodendroid
Rhombocladia cf. delicata Rogere'sI Meek
Hemstrypa sp.

Streblotrypa of. nickles; Ulrich
Polypora cf. cestriensis Ulrich

Polypora n. sp., aff. dist; i
adbora . ?psp tstencta Ulrich
Fistulipora ? sp.

Concerai Cr g .
. cerning the identified specimens, Dr. Elias states, “The silicified
yozoans are not well preserved, hence nearl

The lower limestones of the f 1
- _ ormation as represented in th
sYt:)i;tsStzf;x;(e)d salient 'form s(liopes of alternating led%es and ccl:/e;e;
ps. upper silty and arenaceous limestones and i
;y[:;cally .form rounded, smooth-sloped hills strewn wi[:h c?r‘:lela"grfsf
nd grayish brown pebbles. The Sequence of an increasing percent)-

t
ir

Tertiary Salc Lake Group or Payette Formation
' Massive tuff, thin bedded tuffa
1n several places on the south side
are referred to as che Salt Lake gr
-conform to the terminology given
in other parts of the Great Salt L
areas. Similar beds are exposed o

ceous shales and marls crop out
of the Raft River Range. These
oup and Salt Lake formation to
to similar Tertiary strata exposed
ake Basin and northeastern Utah
n the north side of the range in
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Euh and in Cassia County, Idaho, but have been referred to the
gyette formation (Anderson, 1931) which is widely distributed
goughout southcentral and southwestern Idaho. Anderson (1931,
i 43-44) has noted some evidences that indicate the equivalency
Bl the two formations and are mapped as the same unit for this
port. Refer also to first article of this guidebook.

i Several thousands of feet of these beds are exposed in low hills
id washes on the northwest side of the Yost-Stanrod salient. These
eds are largely unfossilferous, gray, green and bluish green tuffa-
us shales, mudstones and sandstones. There are masses of coarse
mglomerates at the western base of the high ridge that interfinger
Fith the tuffaceous shales westward.

*  On the south side of the range north of Utah State Highway 70
ake Bonneville wave-cut cliffs expose beds of massive light gray
umiceous tuff. Other outcrops include tuffaceous shales, marls and
audstones similar to those on the north side of the range. The beds
o the south side are grayish yellow and greenish yellow and are not
» colorful as on the north side of the range. Outcrops are small and
wattered.

{  The Tertiary beds around the Yost-Stanrod salient dip as high
{5 55° o the west, although 30-40° dips are more common. The
grata on the south side of the range dip from 10° to 25° southward.
An outcrop in the low hills on the east end of the range dips 55° to
the east. Dissected pediment surfaces underlain by Tertiary beds
are present around the north part of the Yost-Stanrod salient and
south of the eastern part of the range above the highest Lake Bonne-
ville shoreline. These pediments are post-tilting and pre-Bonneville.

. Critical fossils in the Tertiary strata are rare. Sparse plant re-
mains occur as thin carbonized films and leaf impressions. The only
significant fossil known from the Raft River area is a fossil fish
found by Mr. John M. Carter of Park Valley, Utah. Many years
ago, as a young man, Mr. Carter found the fossil while helping his
father quarry blocks of tuffaceous marl and mudstone approximately
on the section line between sections 5 and 8, township 12 north,
range 12 west, Salt Lake meridian, about one-eighth mile eastward
from the west section corner. The author was unable to locate other
fish specimens in this area, but obtained permission from Mr. Carter
to send his fossil to Dr. Robert R. Miller, Associate Curator of Fishes,
University of Michigan. Dr. Miller was unable to complete his iden-
tification of the fossil during the time he had it. At present the fossil
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s in possession of Mr.
belongs—

“to the family Centrarchidae, which i
. ch includ
large- and small-mouth basses and sunfish:“s.es .

' “According to available
ilylpr(la)ll)flbly arose in the Focene.
arly, Pliocene times, the group apparently was wid

and probably included a large variety ofykinds‘.thljlle fossils

had a wide distribution in

been h . N
tentatively assigned to the family.

centrarchids are strictly Norch Amer

Canada to northern Mexico, Throu

gill, green sunfish, etc., which are
have been introduced by man. . . .

wouldA},sa zt:ed a%e of the lflormation in which the fossil occurs, |
rd the guess that it cannor b i
ld haz: 1 a € more recent than Plio-
cene; 1t might be Miocene. (Personal communication. )

Lake Bonneville Sediments

Lake Bonneville sedim .
: € iments consist of b
along th . ar and b
long the ancient shore lines cach gravels

The uppermost shoreline, the Bonnevi i
zlaccurafely determined ), is readily traced oivgeljialle \;}:Ot(;;:ag(sm 'Ir‘ll?c:
ong ridges and gullies of the dissected Salt Lake group pedig]er.xt !
abruptly where wave action of the lake ceased its erosive action o

The broad, low .

ton Pass into the Snake River.

Glaciation and Glacia] Deposits
Evidences of glaciation are

Cirques were developed in some pretonc 1n the Rafc River Range.

of the high canyons near the crest
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Carter. Dr. Miller reported that this specimer,

¢ well-known §

paleomologicul literature, this fam. 4

- - - By Miocene and, parcicu. §
¥ establisheg
di.‘h &

the Eocene of Europe has 38
! Today, however, (e
lcan, ranging from southery |
ghout this area they are ] §

Fthe range above an elevation of about 8,000 feet. Prominent
FWeues occur at the heads of Sawmill Canyon, Rosevere Fork Canyon
od Lake Fork Canyon. Another lake in the head of Fisher Creek
fuyon probably is of glacial origin also. Small morainal deposits of
asorted boulders, gravel and sand occur in upper Clear Creek Can-
n and probably in others as well. '

W  Anderson (1931, pp. 46-47) has observed glacial deposits in

e Albion Range. Blackwelder (1931), the foremost student of
gaciations in the Great Basin region, points out that all well-pre-
grved glacial deposits and features such as moraines and cirques
Brive from the Wisconsin glaciations. Antevs (1952, p. 99), from
e evidence at the foot of the Wasatch mountains south of Salt
ke City, concludes that “the presence of moraines beneath deltas

; The well-preserved evidence of glaciation .in the Raft River
Range suggests a Wisconsin stage.

Quarternary Alluvial Deposits -

The lower slopes of the hills are covered with poorly sorted rock
fragments and soil which conceal the underlying formations. Where
fthe dissected pediments in Tertiary rocks are not present, coalescing
$lluvial fans connect the mountain fronts to the broad alluvial plains
g of the valleys.

IGNEOUS ROCKS

Granite

et R TR

¥ The name “Raft River stock” is here applied to the granitic mass
that forms the core of the Raft River Range. The stock crops out in
the deeper eroded parts of all the larger canyons on the south side
of the range. Of the northward drainages, Jim, Rice Creek and
Tralian canyons have small granite exposures. Large outcrops occur in
the western part of Clear Creek Canyon and its tributaries.

LA

. Hand specimens of the rock range from very light gray to lighe
‘medium gray granite and granite porphyry. In some areas the rock
.is medium grained hypautomorphic granular although it is generally
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fglsl;);r‘x,tencl.)eOrthgclase and microcl_ine phenocrysts longer than o

inch have (g[sl (; ;etved. Thi do’mmar{t minerals are othoclase and
mictocline (570 ; quartz F_S ¢ ), oligoclase (13% ), biotite and
hornblend with'o )ilmagnente and chlorite are accesesry. Thin sec:

o o n;n the shoc}c show no shearing or effects of cataclasis,
bonder e hoetamorphlsm are nil or were not recognized. The §
borde phase however,shows some tendency 0 hve o gocisic |
the period of metamorphism of the mtaizrilt ;:u;t:;ckl; :;a)’s(;unger thaa

segregated into trains or rough spherical masses, nests of fine color-
crystals of non-ferrian zoisite (15-20% ) that exhibit a char-
facteristic anomalous blue intetference color, and sparsely scattered
crystals of albite (2% ). This rock was probably a diorite ot gabbro
before metamorphism. It also represents the low-grade albite-epidote-
& amphibolite metamorphic facies.

Quartz latite

‘ Several remnants of quartz latite flows occur along the base
% of the north flank of the range. Anderson (1931, pp- 61-64) de-
 scribes the Malta range (5 miles north of the Lost-Stanrod salient)
25 being composed entirely of quartz latite flows with slightdly differ-

Unic 'ihebgragxte does not e>§tend above the schists of Harrison ser 1es ]
quartzit’ 1301: some areas is nearly tangential to the lowest meta 7
e. Boundary contacts of the granite with the in ‘Ifhls; :

are not sharp but gradati i ‘

. is lighter in colo:g%ir’;a% E?O:éfilcf}\]égdgir:h&eek, for example, the schist JI ent colors. The quartz latite in low hills at the base of the Raft River
boundary phase. As:the true granite is. quartz and feldspars in the J# Range is dark yellowish brown and pale brown; it weathers t0 2
coarser and the intermediate stage ":‘e siﬁx p;;):sc hed I.hﬁ:mck hecnmes | moderate brown or dusky brown. The rock is generally dense but
minor instances the relatively thin border has'ea'l‘ granite gneiss. ‘Tn i may be vesicular or glassy near the base or top of a flow. Pheno-
con! act p is gneissic and highly W§ crysts are easily seen with the naked eye. The phenocrysts make up

showirig evidence of_mover 1 % mpose
with the.bedding and " m?Y?emi 11\ small schise xenolich 3 approximately 25% of the volume of the rock and are o dg ,Of
in Big Hellow. -Barren white quartz veins u toa "1 feet th 8 Do b a¢7 ounss of oligocasse s IVO{ ot ot
common in some parts of the stock. The abop veszzglexcfee: ta;lgcglzrs: § and about 14% anhedral quartz crystals. Many of the feldspar crys

‘.dxscus’;efc‘l in the structure section of this report indicate that the 3 show resorbtion.

mode-of granite emplacement was assimilation. ¢ ] From a study of the latite flows in the area and the intercalated
PR scdimentary strata, Anderson (1931, p. 65) feels that most of the

B8 lavite “belongs well up in the upper Miocene.”

o th?c:;t:red in east Clear Cre_ek and cher canyons at the east end
of the ra ge, are numerous thin to thick pegmatic pods or fingers
o rlgd czsl::clz :)ir::-f?ﬁi;h lt: over b(())ze inch in length of feldspar,
. rger ies are more graniti
2:rsszlrali)eerg(x)r?:tsi:::rs].d 5;;21520 " iﬂ‘;‘:?tiorfx‘al between grganite ;cndd:;r: i 3 Several low buttes and hills composed of dark gray basalt occur
coarser pegmatites. generaﬁ;g cong;rd amgers- are lens~sh?rpd in i in tgef south‘fastemhpart of the ;niillpped area. ’ll;hes«il butteil f;rm 3
schistosity planes. nc with the bedding and 32 tlb(aenlto::o:l:e;s:)lgy i:esc[cfrz?ig\?ﬂtedeSnaglfus‘zﬁ;‘war o
£ > ]

Basalt

Amphibolite Weathered basale boulders are dark gray, browish black and

. & olive black; the fresh rock is dark gray, finely cr stalline and slightly
A very dark i ; 1y cry

fashion in :yh granitic to schistose rock occurs in parsely scattered | g o highly vesicular depending upon its position 1o the flow. Several
e east end of the range. Most of these dark rock masses & flows are exposed. Columpar jointing is common.

from 20 to over 100 feet in diameter, are discordant plug- or pipe-

like bodi caphic examination shows that he basalt has an inter-
bodies, whereas some seem to have lens-shaped sill-like form B . an : [ 5 Y

ol v . ; ular texture, and is composed of la'bradorite (58% ) laths, augite
containi sections of this rock show it to be a zoisite amphibolite (309%), olivine (10%) and megnette e
ing green and yellow-green crystals of actinolite (40-609%
generally fractured and disrupted, fine to coarse quartz (70—30%0);

The basalt buttes are scarred by wave-cut cliffs and terraces of
Lake Bonneville. The basalt flows originally covered a much larger

O
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area and probably extended far out into Curley Valley. Prior to Lake
Bonneville time, most of the basalt was eroded except for the rem-
nants now visible and under cover. Lake Bonneville came and left
its marks and the hills remained until today. No age relation has
been established for the basalt in this area. Lake Bonneville sediments
mask the basal contact and the upper contact either has been eroded
away or is covered by soil or lake sediments. It is likely that this
basale is related to basalt remnants on the north end of the Malra
range and in the Sublett region. These remnants occur on top of
the latitte flows and are associated with the Payette formation.
Anderson (1931, p. 65-66) concludes that the basalt is late Ter-
tiary (Pliocene). It is unlikely that this basalt is equivalent to the
relatively fresh and uneroded Pleistocene Snake River basalt.

STRUCTURE
Folds and Joints

The general topographic form of the Raft River Range con-
forms so closely with the structure that the range can be regarded as
traly anticlinak (See Fig. 14 in pocket.) Folding.in.the. tange-is
simple, except, in. blocks of the younger strata that have been asso-
ciated withthrusting and faulting. The main axis.of the Raft River
anticline trends north 80.€ass, although the axial reace-is slightly
arcuate. The axis very.ncasly cosresponds to the crese of the range,
plunging eastward at the east end and plunging southwestward at the
west sde of the mapped area. The anticline is asymmetzical. The
south limb is a simple, regularly dipping structure, but the nosth
limb has a' triangular-shaped bulge ¢inthe northeentral pare of the>
map) and several smaller folds and undulations whose axes closely.
parallel the main axis.

The metaquartzites and quarz schists of the Harrison (?) series
are highly jointed. A point diagram made from joint-attitude de-
terminations scattered over the range shows that two dominant join
sets exist. The awesage strikes ‘of these two sets are porth: 8’ east
and' north 28" .west.” The joint surfaces have steep dips . . . the
mean attitude is nearly verticakwith a slight prepondetance of north-
ecast and norehwest dips? This conjugate joint system indicates that
the leasr and greatest scrain axes are hosizontal. The serike of the fold
axis bisects the obtuse angles of the joint system. Joints. thas have
this relationship to folds areconsidered to be shear fracrures( Bill-
ings, 1942 p. 126). Theoretically, shear fractures would form at

@
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§ 45° angles from the direction of a compressive force. Experimex;ta}

¥ work, however, indicates that these angles are always less than 45

B (Billings, 1942 p. 108). And in the casc of the Raft River Range

% Jnticline, the disection of the horizontal compressive force, thegefore,

¥ would be the bisectrix of the acute angles (36° )', or north 1.0 west @
b “u(also normal to the strike of the anticlinal axis). (See F_xg. 13)

B The asymmetsic shape of the anticline indicates that the active force
B1 cxisted to the north of the range.

‘ The above evidences strongly suggest that the Raft River Range.
Bt Jnricline was produced by horizontally acting forces rather than-by.. .
vertical forces that may have existed during the intruston of<ane
| igneous mass. The relatively unmetamorphosed state of the Emﬂzkwm
granite also supports the possibility that the igncous stock was.em-
| placed after the anticline was formed and that its emplacement-had- -

\ Theoretical direction of compressional force
\ \,f

- Fig. 13 — Diagram showing relationship of joints, anticlinal axis and
: direction of compression.
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Faults

A study of the geologic map of the Raft River Range s
hows tha
;l;ett:wg; (?) Paleozoics and the Oquirrh formation t%uncate umt;
of the | lr,.mson series. From the outcrop patterns, two alternative
¢ ships are possible. Either an angular unconformity exists o
the elements mvolved are in fault contact wnrh each other yﬁv thmsrr
sibl otunknwnW(Bnll—

mgs 1933) Follow re evidonces that st
tionship situation. l g e evldem that support the thrust-rela-

1. Thruse plate- wmmwmﬁklwm thecrest
¢ the
are highly fractured and contorred having dips up to- vemo tl wht:rtgai

2.
oppositeod? the east end of the range the thrust strata dip in an
opposite .relc_non to the plunging anticlinal nose of the Raft River
ge anticline. If the younger strata were restored to the near

horizontal artitud iti
e of deposition, the anticli
. nticli o
standing on end. ’ clinal structure would be

3. On the east end of the range the-numerous normal and re-

5. Several large dra
- Sev g folds are present in th
metaquartzite and schist. P ¢ aucochthonous

6. The thrust strata, near and
' ‘ , L away from the fault surf
generally highly fracrured, indicating major movement in t‘l'lxe Zcree’aare

e t7. The absence of basal conglomerates and coarse sediments at
runcation contacts supports the thrust relationship theory

The structural circumstance requisite to thrusting younger rocks
onto older rocks where the autochthon is not sharply foldfd would
be that of a structural basin adjacent to a prominent structural h'uh
By action of horizontal forces the basin strata could. be thrust olito.

older rocks that may have been th i
e e ousands of feet below them in the
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During the major thrusting process, some older-over-younger
sting occurred in the rocks of the thrust plate as suggested by

ntacts mapped at the eastern end of the range.

se faults exist and appear t0 bekohg 10 two sets which strike north
0° west and north 30-50° east. #

Faults, mainly normal, present in the Yost-Stanrod salient, ate.
probable pre-thrust faules since they cannot be traced inta the
Cambrian strata.

SUMMARY OF GEOLOGIC HISTORY

The absence of strata representing many of the geologic periods,
¢ metamorphic alteration, and the extensive thrusting make it dif-
«cult to interpret the geologic history and paleogeography of the
ea. The order of a few events, however, can be deciphered with
me degree of certainty. The following is the author’s interpretation
the geologic history of the area and is subject to revision as new
formation comes to light.
1. The Precambrian Harrison (?) series was deposited in a
shallow seaway.

2. Diorite or gabbro necks or pipes were intruded.
3. Hiatus?? ‘

4. Miogeosynclinal lower Paleozoic beds deposited (See
second article in this guidebook), and perhaps some strata
of the lower Carboniferous.

5. Gentle uplift in the Raft River Range and areas to the
west.

6. Removal of some of the sediments. Deposition in basins
to the north, east and south.

7. Deposition of upper Pennsylvanian carbonates and clas-
tics (and perhaps younger strata).

8. Hiatus??

9. Horizontal compression to form the Raft River Range
anticline.
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10. Tgusting of Paleozoics and Pennsylvania strata over Rafy '
River high. Faulting of the thrust plate into small blocks ¥

may have occurred during the thrusting cycle in periods of ;
relaxation of compression.
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ECONOMIC GEOLOGY |
Numerous prospect pits are scattered over the Raft River Range. | nncST:vne!;,. Nevin M, 1946, "Fhysical Divisons of the Uoited Sa” 01 3. Geet

The only mines of any consequence were operated at Golden, the §loddard, E. N, et al, 1951, "Rock-Color Chart,” Geol. Soc. Am.

principal mining camp, in the late 1800’s and early 1900’s. This } Wiggins, W. C., 1909, “The Cenwury and Susannah Mines, Utah,” Sale Lake Min.
camp was built in Century Hollow on the south flank of the range Ji§ Rev- - 11 pp. 1922

at the west edge of the mapped area. Farren, H. W., 1909, “The Park Valley Mining District of Utah,” Salt Lake Min.

: Rev., v. 11, pp. 17-18.

The Century property was first operated between 1895 and gwrson, V. E. 1942, “Geology and Ore Deposits of the Ashbook Silver Mining Dis-
1905. The better grade of ore was exhausted in 1905 and the JH i<t Utah,” Econ. Geol., v. 37, pp. 466-502.
mine was closed after produci 4 : Bliper, A. M., 1923, "Geology and Water Resources of the Goose Creek Basin, Cassia
rin s sl st prduingshous $100000 o ol sive nd e 12 HRLI LRI IETRA T
found to the west on the Susannah ry 1 ’ ‘ Hleatz, Loren W., 1955, “Salt Lake Group in Lower Jordan Valley, Utah,” Utah Geol.

. property where gOld ore was @  Soc, Guidebook to the Geol. of Utah, no. 10, pp. 23-36.

mined COntinuously untl 1909. Thereaftef, mining was done very Jiokes, W. L., 1952, “Paleozoic Positive Area in Northwestern Utah,” Buil. Geol. Soc.
sporadically. The Century vein was a mineralized quartz vein and |
fissure that cut the granite and fragments of schist. The unoxidized '

| Am.v. 63, p. 1300.
orp. Eldon M., 1953, “Groundwater Reconnaisance, Park Valley-Kelton Areas,
ore contained 1 haleri . . W Uwabh” U S. Soil Conservation, unpublished report.
[ aimned galena, sphalerite, .pynte, chalcopynte and arseno- ] 'fumcr, Francis J., 1954, "Petrography,” W. H. Freeman and Co., San Francisco,
pyrite; however, most of the ore mined was largely oxidized. Calif., pp. 161-250.

At present a small mining company is prospecting in Cornef :
Canyon, west of Century Hollow.

Some of the Tertiary tuffaceous mudstone and tuff has been |
qqarned for building blocks. At present some small quarrying opef- }
ations are extracting the colorful green quartz-fushite schist for |

de_cgrative building stone. Recent road-building operations have
utilized Lake Bonneville and alluvial fan gravels. '
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