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Sevier Orogenic Attenuation Faulting in the
Fish Springs and House Ranges, Western Utah

Len: F. HINTZE
Department of Geology, Brigham Young University
Provo, Utab 84602

ABSTRACT.— Attenuation faults are unusually clearly exposed in parts of the
House and Fish Springs ranges. These ranges display both attenuated and
unattenuated sections permitting a more accurate quantiative evaluation of
the cffects of attenuation than is possible in other ranges in the eastern
Great Basin. In the Fish Springs Range these faults pervade Middle Cam-
brian through Middle Devonian strata and reduce this interval to about 60
percent of its ordinary thickness. The massive carbonate units and the Eureka
Quartzite are commonly brecciated, but thin-bedded or shaly units are
thinned without apparent brecciation. In the House Range the massive How-
ell, Dome, and Swasey limestones are, in places, entirely cut out by attenua-
tion faulting.

Areas affected by attenuaton faulting are separated from unattenuated

areas by southeasterly trending tear faults. In the southern Fish Springs
Range the attenuation faults are cut by low-angle normal faults that repre-
sent extensional conditions of a later date. These low-angle normal faults are,
in rurn, cut by high-angle normal faults typical of the Basin and Range pro-
vince.

Atrtenuation fauldng is localized in a broad northedy trending belt in
westem Utah and eastemn Nevada; the House and Fish Springs Range expo-
sures are on the east edge of this belt. The attenuation faults represent thin-

" skinned detachment surfaces formed during the Sevier orogeny when a thick

- sheet of miogeosynclinal Precambrian through Lower Trassic strata moved
southeastward. The upper (Late Paleozoic) layers must have moved farther
eastward than the lowest (Precambrian to Lower Cambrian) layers; the inter-
mediate Paleozoic beds appear to have been stretched and smeared out be-
tween the differentially moving upper and lower parts of the sheet.

Sevier orogenic extensional effects of western Umh and eastern Nevada
are believed to be contemporancous with and related to the stacking up of
the Paleozoic section in older-on-younger overthrust sheets in central Utah.
Major subsidence of central Uuh in Jurassic and Cretaceous time provided a
depressed area towards which the miogeosynclinal sheet moved.

INTRODUCTION

What happened in the hinterland of the Mesozoic Sevier
orogenic belt in Utah and Nevada has for a number of years
been puzzling those interested in the area. The mixture of
high- and low-angle faults and local igneous and metamor-
phic structures of differing ages has been difficult to sort
out. This paper is limited to addressing certain relations in
the House and Fish Springs ranges in western Utah as they
illuminate one facet of the regional problem. The House and
Fish Springs ranges are particularly suited to detailed struc-
tural work because they are nearly barren of soil and vegeta-
tive cover and the exposures are unexcelled. In addition they
contain structurally uncomplicated areas where the strati-
graphic sequence is exposed in its entirety, juxtaposed against
structurally complex areas involving the same stratigraphic
units.

The particular emphasis of this paper is 2 semi-
quantitative examination of younger-on-older, near-bedding-
plane faults, as they occur in the House and Fish Springs
ranges. Armstrong (1972) called such faults “denudation”
faults and argued that they are predominantly of Tertiary age
and related to basin-range faulting. Hose and Danes (1973)
suggested that the younger-on-older faults of the eastern
Great Basin are genetically related to the older-on-younger
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overthrust faults of central Utah and were produced by dif-
ferential uplift and gravity sliding in late Mesozoic and early
Cenozoic time. The above-mentioned authors have reviewed
the regional setting and the history of ideas on these struc-
tures so they will not be repeated here. Regional location of
the subject area is shown in figure 1. Figure 2 shows which
parts of the House and Fish Springs ranges contain the atten-
uation structures.

STRATA AND THEIR STRUCTURAL BEHAVIOR

Figure 3 shows the stratigraphic units in the subject area
and summarizes their structural behavior. The rocks are not
metamorphosed except for the normal regional development
of mica in the strata at the base of the section in the Pioche
and Prospect Mountain formations. These basal units are not
appatently involved in attenuation faulting.

Certain massive units (Howell, Dome, Lamb, Notch
Peak, Eureka, Ely Springs, and Laketown) are commonly at-
tenuated and brecciated. Shaly units (Chisholm, Whirlwind,
Wheeler, Fish Springs, Candland, Fillmore, and Kanosh) are
also attenuated but not apparently brecciated. In fact, it is
usually not possible to ascertain that attenuation has oc-
curred in the shaly units without measuring the thickness of
the stratigraphic interval. Attenuation faulting may cause the
apparent thickness of a stratigraphic unit to vary markedly
and 2bruptly along strike. A particularly noteworthy example
of this is the disappearance of the entire Howell Limestone
(500 feet thick) in the northern House Range on the spur
traversed by section 1 shown in figure 4 and table 1.

Widespread brecciation of attenuated units suggests de-
formation under dry, near-surface conditions similar to those
suggested by Brock and Engelder (1977) rather than under
Hubbert-Rubey hydrostatic glide conditions.

Because of the great variation in thickness of attenuated
beds, it has been rather difficult to quantify the amount of
section missing. Drewes (1967, p. 6-7) estimated that
younger-on-older low-angle faults had reduced the section in
the Schell Creck Range in eastern Nevada by half. See figures
5 and 6 for the Drewes interpretation of attenuation faults
in eastern Nevada. Thickness figures presented in table 2 for
the Kern Mountains on the Utah-Nevada border suggest ap-
proximately the same reduction in section. Table 3, com-
paring unattenuated and attenuated thickness of Cambrian
strata in the House and Fish Springs ranges, suggests that
the amount of missing section varies from 10 to 50 percent.
The House-Fish Springs area lies necar the easternmost edge
of known occurrence of attenuation faulting, as shown in
figure 1. The lesser percentage of missing section in the
House-Fish Springs area as compared to the section along
the Utah-Nevada border is taken to mean that the differen-
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tial movement which caused the attenuation was greater in
the west and died out toward the east. Table 1 summarizes
the effects of attenuation in a 3-mile exposure along the west
face of the House Range portrayed in figure 4. Beds beneath
the lowest formation shown on table 1, the Howell Lime-
stone, were not much affected by attenuation in this area.
Measurements show that the stratigraphic section here has

been thinned to about two-thirds of its ordinary thickness, '

found in unattenuated exposures a few miles to the south.
The formation that shows the greatest variation here is the
Dome Limestone, a relatively massive unit.

For cartographic convenience, only one attenuation fault
is drawn at the base of a formation so thinned, coinciding
with the formational contact, 4as in figure 7. In actual fact
the formational contact may be intact, and the faulting may
lie within the formation.

It must be emphasized that the missing strata have not
beén found stacked up elsewhere in the area of attenuation.
Nor do beds occur out of sequence in any atténuated sec-
tion. Those beds present are always in their normal order.
The best explanation I have for this phenomenon is that the
middle (Cambrian-Devonian) patt of the miogeosynclinal
stratigraphic sequence has been stretched, ground up, 4nd at-
tenuated as the upper part of the rock column (Late Paleo-
zoic-Farly Mesozoic) moved differentially southeastward over
the lower part (late Precambrian-Early Cambrian).

Another deformational style that I believe is related to
attenuation is that identified as “jostle” faulting in figure 2.
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FIGURE 1.- Index map, modified from Hose and Dane§ (1973) showing the
distrbution of younger-on-older faulting (triangles) and older-on-
younger overthrusts (dots). Toothed line shows the eastern limit of
overthrusting in Utah. Arrows indicate compressional directions of
structural troughs. Box in center of map is area of figure 2.

Formations in the areas so designated are broken by a myriad
of high-angle faults of small displacement, offsetting beds a
few feet or at most a few tens of feet. On aerial photographs
this displacement has the effect of making the bands of
strata -appear fuzzy or. poorly defined. Deformation in the
“jostled” areas might be visualized as being formed by plac-
ing some layers of brittle material on a sheet and dragging
them over an uneven surface.

IGNEOUS ROCKS

Igneous rocks are not involved in attenuation faulting,
but their presence places some constraints on the time the
deformation occurred. The north end of the House Range
exposes 2 series of small latite dikes that cut the attenuated
strata and therefore postdate them (Chidsey 1977). These
dikes have not been radiometrically ddted in the study area,
but they are similar to quartz latites in the neartby Keg
Mountains that are dated as 30.8 m.y. (Oligocene) by Lind-
sey et al. (1975). In addition, node of the
Oligocene-Miocene extrusive rocks anywhere in western Utah
show attenuation types of deformation. Attenuation deforma-
tion in western Utah is therefore certainly pre-Oligocene and
cannot be related to the later basin-range faulting as sugges-
ted by Armstrong (1972, p. 1729). '

TEAR FAULTS

Easterly to southeasterly, trending transverse or tear faults
separate attenuated areas from unattenuated areas in the Fish
Springs-House Range area as illustrated in figures 4 and 7.
This suggests that tear faulting and attenuation faulting de-
veloped contemporaneously. Tear faults are major structural
features of other areas that have undergone attenuation fault-
ing. Nolan’s (1935) map of the northern Deep Creek Moun-
tains showed the attenuation structures (Ochre Mountain
and Dutch Mountain thrusts in figure 8) as well as major
tear faults. The tear fault between Christiansen Gulch and
North Pass Cinyon shown in figure 9 is similar to those in
the House-Fish Springs area in that it separates an area of at-
tenuation and structural complexity on one side of the fault
from an .unattenuated section of regular homoclinal dips on
the other side.

AMOUNT AND DIRECTION OF TRANSPORT

No - geologic reference points are available in -the
House-Fish Springs area that enable exact measurement of
amount of horizontal offset along the attenuation faults. The
same formations and ‘even individual key beds within forma-
tions are present in both attenuated and unattenuated sec-
tions, so the offset has not been so great as to juxtapose dif-
ferent facies. This does not meah that the entire House~Fish
Springs blocks cannot have been involved in considerable
horizontal transport from their original basin of deposition.
But it does show that the differential movement between the
upper part of an atteniated block and its lower part was not
gteat enough to produce a juxtaposition of different facies.
Over how broad an area these facies were originally dis-
tributed is another unknown fact.

The direction of transport is more readily determined
than the amount. This direction is ascertained from the
trend of tear faults and supported by minor drag folds in a
few areas. The tear faults trend easterly to southeasterly as
shown by examples in figures 4 and 7. It is believed that the
direction of transport was essentially parallel to the trend of
the tear faults.
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o | Fomwriov nee | THICK DESCRIPTION STRUCTURAL BEMAVIOR
; Exposed mostly in alluvium-
T e e bromsh gty delo- | sirvaindsd-outerops at norihern
Dsi | Simonson Dolomite | 1000 {7 mite. Some beds contain tubular tip of Fish Springs Range. Chief
77 stromatoporoids and gastropod deformation is lateral displace-
4 7 impressions $:E$tgy northwest trending tear
Vi
Lack of marker beds within this
formation makes it difficult to
Light-gray fine-grained unfossil- ascertain fault offsets within
iferous thin- to medium-bedded this unit. Its complete suc-
: laminated dolomite; forms low - cession is shown only in one
Ds Sevy Dolomite 1000 ledges and rounded slopes without section in the northern Fish
any cliffs; contains no distinctive Springs Range. Elsewhere this
marker beds formation is attenuated 20-90%
and is locally pervasively
brecciated
Interbedded_dark-gray and pinkish-
Slt s Thursday Member 155 gray coarsely Crysta¥1ine dolomite Ely Springs and Laketown Dolomite
o Lower 80 feet pinkish weathering; behave the same structurally.
S .
S11 8 Lost Sheep Member | 180 remainder dark-gray with 10% chert Unbroken sequence is knoun on'y at
. : : e north end o e Fish Springs
Sih | §| Harrisite Member 130 Prominent dark band_on aerial photos Range. Elsewhere these units
g Banded Tight- to. dark-gray finely to exh1b1t internal brecciation
E coarsely crystalline dolomite; forms gh1ghdchanges the u:“i; sharp]{
S1b | ©| Bell Hill Member 530 Tedge-slope topography. ‘Contains some | P@nde 'a?peﬁrgnce Oh tES$ units
~ poorly preserved corals and brachio- | 0N derial photographs to fuzzy
3 pods bands. In the west central Fish
Springs Range, the units are 0
Oesf| Ely | Florida Member| 135S Light-gray finely crystalline dolomite imeariq Ehgt tgey C§”29t be g‘f‘
Oes oprings L b 255 Upper 115 feet is dark cliff-forming ]g£§?11a ed. Precciation intense
€S | Dolo OWer member dolomite above sTopes and ledges Y
Oe Furek . 90 (N)-|ir+5:- Orthoquartzite and quartz sandstone, Eureka Quartzite is usually broken
ureka Quartzite (399 (s) white to light-gray, pock-marked and attenuated 20 to 90%
Owr Watson Ranch Qtzt 0-150 Fucoidal brown calcareous sandstone
. 0d Deddman Spring Dolo[160- 0 [ Light-reddish-brown sandy dolomite
Ok Kanosh Shale 0-130 Fissile shale and thin-bedded 1s
0j Juab Limestone 70-150 Medium-gray cliff-forming 1imestone Pogonip Group units do not usually
: _ cn Silty limestone that forms slopes and give overt signs of much defor-
Ow - Wah Wah Limestone 110-270 giggg ledges. Much intraformational 1s ¢g | mation. Atteﬁuation shows as
3 s variation in thickness of units
° T within short distances along the
© = strike. However, units also
o T A . A - appear to thin stratigraphically
s A Mgd1um gray thin-bedded intraforma and change facies (particularly
e 750(N) - E=S tional limestone conglomerate inter- from the Kanosh Shale upwards) to-
Of 1% Fillmore Limestone 1100(3) Sca bedded with 1ight-olive-gray silty wards the north end of the Fish
W shale. Forms rounded slopes and low - ;
ledges and low-lying topograph Springs Range as the units approach
9 W-1ying topograpnhy the paleogeographic Tooele Arch, ac-
tive in this part of Ordovician time
- (Fght-bTuish-gray finely crystalline
Ch House Limestone |150-110 iféﬂii qugrtzose ]1mgstgne; f0¥ms ow ledges
L/
L Notch Peak Formation exhibits a
Mostly dark-gray fine]x to coafse]y g:ﬁ;:ig?ngnggde§g;mg;;?ESl
crystalline massive cliff-forming Ml : .
dolomite; some thin beds of medium- Station southward for 10 miles it
Otn | Notch Peak Formation | 1250 2 s is an undeformed, competent, c1iff-
gray l!mgstone near base and top; forming unit. Southward from
nggfs;llgﬁrgﬂfiixceﬁﬁa:°§ha zgw there.it becomes pervasively brec-
7 9 a es € top ciated and greatly attenuated and
/ forms low ragged hills
[ ] -
€0s || Sneakover Ls Mbr 120 Distinctive blocky limestone at base These thin upper Orr units
€ocs i Corset Spring Sh Mbr| 50 E-=G. _Fissile bright green shale; covered g:uﬂélge:u;¥;xe1égsaﬁﬁgzg?zi?on
€0j |8| Johns Wash Ls Mbr 170 | Dark 1s capped with 1ight dolomitic Is thgn more massive units do

" FIGURE 3A.— Paleozoic strata exposed in the Fish Springs Range and their structural behavior. Thickness in feet.
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SYM- THICK
BOL FORMATION NAME -NESS DESCRIPTION STRUCTURAL BEHAVIOR

o Fissile olive-gray shale interbedded Commonly thinned but not brec-
Coc .E Candland Shale Mbr | 220 with thin-bedded fossiliferous 1s ciated in attenuated sections.

[

E ]380-440: slope-ledge siliceous 1s Big Horse is generally more brec-

24 - 90-380: mottled 1s, partly bioclastic| ciated than upper Orr units but
tob w Big Horse Ls Mbr 440 80-190: brown platy siliceous limestonel not as thoroughly brecciated as

5 0-80: medium-gray oolitic limestone Notch Peak Fm in attenuated areas
i 3 Banded 1ight-pinkish-gray to dark-gray
€lu |5 Upper member 460 dolomite; unfossiliferous; forms

° irregular c1iffs and ledges. Behaves similarly to Notch Peak

2 ) Formation which it resembles

7 - R - 1ithologically.

o / Coarsely crystalline massive dolomite;

£ forms brownish-gray cliff; contains
€11 | = Lower member 390 oncolites in lower half; lowest 30 feet

is oncolitic 1imestone
€trf o Fish Springs Member | 130 Fissile shale and intraformational cg | Attenuates without brecciation

5 :

S

3 Distinctive thin-bedded 1ight-gray .

L b S

.E 1am1'nateq dolomitic boundstone inter- (‘iigggar]nlgslstug:igc%;§$d1Zgin
€tr1| Lower member 640 bgdded w1‘Fh mottled dark-gray massive fhin-bedded interbeds. Attenu-

g 1imestone; forms slopes, ledges and ates from 0 to 100% in southern

R cliffs. Shows on aerial photographs Fish Sorings Ran e°

& as three paired light-dark bands pring E

=

o)

o~

- _ Dark-gray mottled massive unfossil-

g iferous limestone and dolomotic 1ime- | pierson Cove Formation is less
cocul o b 1150 stone with interbeds of thin-bedded commonly attenuated than most of
Lpcu pper mempber medium- to tight-gray silty limestone;| the other massive formations in

g fOY‘l'.l'lS cliffs and ledges; shows on the sequence, possibly because

S aerial photographs as darkest gray it overlies the thickest shale,

unit in the sequence. the Wheeler, in the entire

5 stratigraphic succession

a

2

[ Dark-gray thin-bedded 1imestone with
€pcl Lower member pinkish gray silty partings

Z30-590: thin-bedded Jimestone with Wheeler Shale serves as a major
fissile shale interbeds glide plane in the southern Fish |.
185-490: yellowish-qray limy platy Springs and northern House Ranges.
<wh Wheeler Shale shale with 25% interbeds of Its entire thickness is believed
thin-bedded silty limestone to be present in two locations,
0-185: npapery shale with few tri- but the Wheeler is generally
lobites attenuated 50% or more
€s Swasey Limestone Cliff-forming Timestone Commonly attenuated to 50%
: . - . Basal slope-forming shaly 1limestone; Attenuates without brecciating:
tw Whirlwind Formation middle limestone ledge; upper shaly 1s| never entirely removed
€d Dome Limestone C1iff-forming unfossiliferous 1s Attenuates 0-100%
: : Basal olive-gray shale with pisolitic | Attenuates without brecciating;
€e Chisholm Formation 1s; middle oncolitic 1s; upper shaly lsj seldom entirely removed
1
Cliff-forming 1imestone in House Range| Howell attenuates to comolete
where lower half weathers dark gray absence in part of northern House
€h Howell Limestone 560 and upper half is 1iaht gray. In Fish| Range, there causing the western
Springs Range lower half is thin-bedded range front to be less bold by
platy silty orange-gray limestone the absence of the Howell cliffs
s PhylTlitic quartzite with interbedded Not much affected by brecciation
ot £ Tatow Member siltstone and brown-weathering 1s or attenuation

2 Dark-brown phyllitic quartzite with

Y i iti ffected by brecciation or
€ L memb interbedded green phyllitic shale and | Not a ec y

pl 2 ower member siltstone. .0lenellus 150-160 feet attenuation
s~ above base.
X e Pinkish-gray to 1ight-brownish-gray
epm Prospect Mc_)untam 2000+ A quartzite that weathers reddish-brown;| Not affected by brecciation or
Quartzite R shows cross-bedding; forms ledges and attenuation
cliffs; base not exposed

FIGURE 3B.— Cambrian strata exposed in the Fish Springs Range and northem House Range and their structural behavior. Thickness in feet. Units below the

Pierson Cove Formation are not exposed in the northem half of the Fish Springs Range.
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FIGURE 5.— Géoiogic map and fence diagrams of part of the Scheli Creck Range from Drewes (1967). Drewes estimates that half the normal stratigraphic se-
quence in this area is missing because of attenuation faulting. Note that the basal Cambrian units are not affected. .
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AGE OF ATTENUATION FAULTING

As discussed above under “Igneous Rocks,” the attenua-
tion faulting in western Utah is certainly pre-Oligocene. The
youngest unit involved in Sevier orogenic deformation in
western Utah is the Eatly Triassic Thaynes Formation (see
Hose 1977 for latest discussion). So the age bracket for at-
tenuation faulting lies somewhere between Triassic and
Oligocene time. Jurassic activity in western Utah includes the
emplacement of the granitic stock in the House Range, K-Ar
dated at 143 million years by Armstrong and Suppe (1973, p.
1379). It is not known whether the House Range granitic
body is sheared off underground and hence whether it pre-
dates or postdates the horizontal transport. The major evi-
dence for documenting the age of deformation in the Sevier
orogenic belt comes from orogenically induced sedimentation
in central Utah. It commenced in Jurassic time but reached
its culmination in the extensive deposits of the Late Cre-
taceous exogeosyncline. I believe that the attenuation fault-
ing of the Hous¢-Fish Springs area is part of the widespread
younger-on-older faulting documented by Hose and Danes
(1973) and shown in figure 1. Furthermore I believe that the
younger-on-older faulting of the Sevier orogenic hinterland is
related to the older-on-younger Sevier overthrusting of cen-
tral Utah because I think that the areal separation of these

two contrasting structural styles of approximately the same
age is not mere coincidence but is more likely two effects
produced by the same cause. Within the eastern Great Basin
there are certainly areas affected by low-angle faulting and
folding of Tertiary age as documented by Compton et al.
(1977) in northwestern Utah and by Ahlborn (1977) in the
Kern Mountains. Ahlborn, in particular, shows that Tertiary

TABLE 1

PERCENTAGE OF TOTAL FORMATION THICKNESS PRESENT
IN SEVEN MEASURED SECTIONS, NORTHERN HOUSE RANGE

Traverses are located on the west face of the range as shown by the traverse
numbers on the accompanying geologic map. Sections were measured by
Chidsey (1977).

1 2 3 4 5 6 7

‘Wheeler Shale 70 92 87 NM!'100 84 100
Swasey Limestone 64 54 51 56 69 39 29
‘Whirlwind Formation 64 75 57 83 67 74 55
Dome Limestone 98 0 54 51 0 87 100
Chisholm Formation 80 BC BC BC 0 90 94
Howell Limestone 0 NE NE NE 16 NE 92
Not measured

Base concealed

3Not éxposed

Fork Big Wash

\\k\ Lincolin X “ " .

oy .-& <u®
@R WSS RSN
NV A5 SHTANC
NN 2RI,
VAN
: Q\";.-' %% 4 S NN
22272 NN NN Sc o X
22NN WY £55:
ANTARRER 8
IR P S
NN\ =

3 South Fork

- = P2
N\

FIGURE 6.~ Fence diagram by. Drewes. (1958). showing attenuation faults in the southem Snake Range. Note that the faults do not cut the Basal Cambrian

Prospect Mounuin Quartzite,
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FIGURE 7.— Geologic map of part of the Fish Springs Range near area 2 of figure 2. Note the abrupt termination of attenuation faults where they abut east-
trending tear faults in the middle of the map area.
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part of the northern Deep Creek Mountains from Nolan (1935). Nolan delineated five cycles of deformation

beginning with Cretaceous thrusting and ending with Tertiary transverse and normal faulting.
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intrusions, metamorphism, and folding affected an area which
had already undergone attenuation faulting.

Because of their similarities, I believe that the attenua-
tion structures mapped by Nolan (1935) in the northern
Deep Creek Mountain and those mapped by Drewes (1958,
1967) in the southern Snake and Schell Creek ranges, and
the preintrusive attenuation structure mapped by Ablborn
(1977) in the Kemn Mountain-Southern Deep Creek Moun-
tains are of the same age and origin as the attenuation struc-
tures in the House and Fish Springs ranges, and are contem-
porancous with and related to tear faults in these areas.

POSTATTENUATION GLIDE FAULTS

The southeast side of the Fish Springs Range shows spec-
tacular exposuses of low-angle normal faults that are here re-
ferred to as glide faults. Their effect is to drop the westward
dipping strata down to the east in a series of steps, thus re-
peating the same stratigraphic sequence several times. The
faults strike north and dip east at dips as low as 30 degrees
but ranging as high as 60 degrees. Often the Wheeler Shale
acts as a glide surface on these faults and can be seen
smeared out along the fault planes. The stratigraphic dis-
placement along these faults ranges up to several thousand

TABLE 2

COMPARISON OF REGIONAL THICKNESS OF PALEOZOIC STRATA
IN SVESTERN UTAH WITH ATTENUATED THICKNESS PRESENT
IN THE KERN MOUNTAINS
(after Ahlborn 1977)

KERN MOUNTAINS-NEVADA-UTAH

Regional Kem Mms.

Thickness Maximum

(fc) (f)
Permian Arscrurus Formation 3000 2000
Pennsylvanian Ely Limestone 2600 1400
Mississippian Chainman Shale 1800 900
Joana Limestone 600 250
Devonian Pilot Shale 500 300
Guilmette Formation 2800 1200
Simonson Dolomite 900 700
Sevy Dolomite 1700 1100
Silurian Laketown Dolomite 1200 800
" Ordovician Ely Springs Dolomite 500 400
Eureka Quartzite 500 300

TOTAL

16,200 9350

- L
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FIGURE 9.— Geologic map of part of the northern Deep Creek Mounmins
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structurally complex area to the north from structurally simple area to south.
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feet but is usually a few hundred feet. The glide faults offset
strata which had previously been attenuated. Therefore the
glide faulting postdates the attenuation. The glide faults ap-
pear like mega-slumps. They may be related to basin-range
faulting (“denudation” fauits) as suggested by Armstrong
(1972). Similar faults were noted in the Deep Creek Moun-
tain by Nolan (1935). Drewes (1967) mapped glide faults in
the Schell Creek Range, but his glide faults involved Tertiary
strata rather than Paleozoic and may be more closely related
to what Hintze (1972) referred to as “volcanic-landslide” fea-
tues.

The glide faults are presumed to be truncated by normal
high-angle basin-range faults along the east side of the Fish

Springs Range. The sequence of faulting in the- southern
Fish Springs Range is shown in figure 10.

ATTENUATION FAULTING IN A REGIONAL MODEL

Hose and Dane§ (1973) presented a model, shown here
as figure 11, to explain the geometry of the development of
the younger-on-older structures of the ‘eastern Great Basin,
While agreeing with most aspects of their model, I would
like to represent the attenuation structures slightly differently
than they show on the left side of figure 11D. My alterna-

TABLE 3

COMPARISON OF UNATTENUATED AND ATTENUATED THICKNESS

2 OF CAMBRIAN STRATA, NORTHERN HOUSE AND SOUTHERN Fisu SPRINGS
RANGES
Unattenuated Attenuated
Thickness Thickness
(ft.) (ft.)
Notch Peak Formation 1250 500-1200
Orr Formation 1000 400-900
Lamb Dolomite 850 400-850
Trippe Limestone 770 300-600.
Pierson Cove Formation 1350 1200
Wheeler Shale 590 100-500
Swasey Limestone 200 0-90
‘Whirlwind Formation 160 100-160
Dome Limestone 220 0-240
Chisholm Formation 240 200-290
FIGURE 10.— Schematic diagram showing sequence of faulting in the south- Howell Limestone 560 0-500
em Fish Springs Range. Attenuation faults (1) are the oldest. Glide Pioche Formation 590 no change
faults (2) are intermediate in age. Range front normal faults (3) are e
the youngest. TOTAL 7780 3800-7150
- 160 miles >
1 6miles

< - 200 miles ‘ ‘ >

FIGURE 11.— Diagrammatic ¢ross section of the eastern Great Basin showing development of younger-on-oldet faults takeri from Hose and Danes (1973, fig.
" 6). (A) Configuration of slab at outset; (B) developmenr of gradient; (C) development of shear trajectories (dotted) of cycloidal form in the rearward
or active part of the allochthon; (D) final configuration showing younger-on-older faults on the .west and older-on-younger faults on the east.
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tive explanation is shown in figure 12, section B, where I in-
dicate that the deformation has been concentrated mostly in
the middle part of the stratigraphic sequence. The implica-
tion here is that the upper part of the sequence has differen-
tially overridden the lower part of the sequence in some not
yet clearly defined way. This may help explain why Upper
Paleozoic and Lower Triassic rocks are relatively less widely
distributed in western Utah and eastern Nevada than the
older miogeosynclinal rocks, as well as why they comprise
such a conspicuous part of the overthrust sheets in the zone
of overriding in central Utah. Much has been written about
the location of “frontal break-through” of the overthrust
sheet, but the matter has still not been clearly explained.
Further combined analyses of structures both in the Sevier
orogenic hinterland and in the frontal overthrust belt will be
necessary before a completely satisfactory model is obtained.
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ence in the Jumssic-Creraceous autochthonous basin in central Utah. The thin
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