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ABSTRACT |

The lower Upper Devonian rocks in southwestérn Utahe=
the Guilmette Formation and equivalents--représent a final
.regressive pulse of the major Late Devonian marine inun- °
dation of the Western Interior of the United States and
record marine carbonate deposition on a wide continental
shelf, They consist primarily of limestone, dolomite, and
. quartz arenite deposited in a shallow north-trending mio-
~ geosyncline, which constituted a single major basin of
accumulation on this shelf,

The Guilmette Formation and equivalents were deposited
in shallow normal to hyperséline marine waters. The environ-
. ments of deﬁgsiticn include: 2 moderate~ 4o high-energy
intertidal environment, a moderate-energy subtidal environ-
ment, a lower energy, deeper subtidal environment below
effective wave base, and a high-énergy environment in local
shallow areas of mud mowids and bioherms. _

The carbonate deposition of the Guilmette Formation
and equivalents was interrupted periodically by the de-
position of quartz arenites. These may represent the
breaking up of the miogeosynclinal-cratonic pattern of
deposition. In m&st areas, the Guilmette and equivalents
are overlain by a thin transgressive marine gquartz arenite
deposit--the Cove Fort Quartzite and basal Leatham equi- |
valent.
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Previous paleontologic evidence indicated a general
Middle to Late Devonian age for the Guilmette Formation,
The present study narrows this range and suggests that the
‘age of the Guilmette Formation and its equivalents is late
Middle Devonian (Stringocephalus brachiopod zone) to early
Late Devonian (Uppermost Palmatolepis gigas conodont zone).

Available subsurface data suggest that the petroleum
possibilities of the Guilmette Formation and equivalents
in southwestern Utah are poor. Severél tests have penetrated
-the interval with only minor shows of oil iﬂ’rocks with
low porosity and permeability. Nevertheless, many oﬁtcrop
samples of the same interval. appear to have exueiient

porosity and permeability and a strongly fetid odor,
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INTRODUCTION
Purpose And Scope ‘

The purpose of this study is to expand on thé current
petroleum resources investigations of the Great Basin
(Sandberg, 1975; Sandberg and Poole, 1975a,b) by investi-
gating the petroleum possibilities of the lower Upper
Devonian rocks in southwestern Utah (fig. 1). The main
problem concerns the eastward migration of petroleum through
these rocks from postulated Upper Devonian source beds in
the partly equivalent lower part of the Pilot Shale located
| westward or basinward. A secondary problem is whether the
Guilmette Formation and equivalents, which have a highly
.fetid odor in ocutcrop, could have been z source for pestroleum,
Through this study the author hopes to provide a more complefe
-stratigraphic, tectonic, and petroleum analysis of the .
lower Upper Devonian in this relatively untested area,

The major studied interval includes rocks ol Frasnian
and early Famennian age., In terms of conodont zonation,
these rocks are represented by the Pandorinellina insita
" Fauna through the Upper Palmatolegié marginiferé Zone,
inclusively (fig. 2).

The primary reasons for investigating thié interval ares
(1) the intertonguing of probable petroleum source rocks
> to the west suggests the possibility that this interval has
been the migration path for petroleum generated in these

source rocks, (g) strata of this age have been incorrectly
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Figure 1., Index map showing area of investigation and

locations of measured stratigraphic sections and cross
section lines A-A' and B-B', Measured sections include:

" SBH, South Burbank Hills; LMH, Little Mile And A Half

Canyon; BLL, Bullion Canyon; LIM, Lime Mountain; BLN,

- Blawn Mountain; MWZ, Mowitza Mine; DVM, Dog Valley

Mountain; NGM, North Gilson Mountains; and PIN,
Pinyon Peak,
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igure 2, Zonally signiIlcant conodont samples, collecied by E, J.
Biller and C. A, Sandberg and determined by C. A. Sandberg,
E}Ottedu?jh respect to the standard Devonian conodont zonation of

iegler (1962), as emended by Zi$§§er (1971), Klapper and others

1971), Sandberg and Ziegler (19 Zlegler, Sandberg, and Austin
1974), and Sandberg and others (1975). Only stage assignments
are given for Mississipplian samples.



mapped and interpreted by some workers, and (3) in some
areas strata of this age have not been mappednor interpreigd.

The supporting data for the petroleum evaluation have
‘been derived from the measurement and description in detail
of nine stratigraphic sections of the lower Upper Devonian
' rocks;feight in southwestern Utah and one in southeastern
Nevada (fig. 1). These nine measured sections average
370 metres (m) or 1,200 feet (ft) in thickness.

Location

The study area occupies approximafely 59,000 square
kilometres (km) or 23,100 square miles (mi) in Beaver,
. Juab, Millard, Tooele, and Utah Counties in southwestern
Utah, and Lincoln County in southeastern Nevada., It lies
approximately between latitudes 37°00°' and 40°00°'N and
" longitudes 112°00' and 114°30°'W (fig. 1).

Geologic Settihg
The study area is situated in the east-central part of

the Basin and Range province. This province is characterized
by alternating mountain ranges and intermontane basins
formed by extensive Miocene and younger block faulting,.
The horsts are comprised mainly of Paleozoic marine strata
and early Cenczoic volcanic rocks. The grabens are comprised
of thick unconsolidated Cenozoic gravels, sands, and clays and

are underlain by Paleozoic bedrock.



During the.late Precambrian to Devonian, westgrn Utah
received a great thickness of marine strata. These strata
are-mostly shelf-like carbonate rocks with a few sandstones,
and were deposited in a miogeosyncline., This miogeosyncline
had extended approximately from the craton margin westward
to the outer edge of the continent located in approximately
central Nevada. Thick biohermal deposits accumulated in
many parts of the miogeosyncline especially during the
_ Laté Devonian. Shallow=-water marine sediments were deposited
on the craton to the east.

During the late Pale0zoic,'large thicknesses of marine
strata accumulated in local basins in central and eastern
_Utah, This change in the depositional pattern was primarily
the result of the development of the Stansbury uplift
and the Antler orogeny near the end of the Devonian (Podle,
1974), After the late Paleozoic structural even:s, the mio-
geosynclinal-crafonic pattern of deposition returned in
early Triassic time. At that time thin sediments were deposited
in eastern Utah and thick sediments; in westerﬁ Utah.

During the late Triassic to early Cenozoic Sevier
orogenic phase, Utah became a rugged highland éharacterized
by thrust faulting and folding., The leading edge of the
Sevier orogenic belt is approximately coincident with the-

miogeosynclinal margin shown on figure 1. Rocks west of



this line were thrust eastward during late Mesozoic time.
Generally, Triassic and Paleozoic rocks are allochthonous
and'have overriddén the autochthonous Jurassic, Cretaceous,
énd younger beds along most of this belt of thrusting,

Estimates of thrust movement range between 10 and 100 miles

| (Hintze, 19?35).

] Mesozoic marine and nonmarine sediments were deposited
in eastern Utah, These sediments were essentially shed
from the highland created by the Sevier orogeny into coastal
plains and shallow seas of eastern Utah. 4

Much of the Cenozoic was characterized by nonmarine

sedimentation in block-faultéd basins., These sediments

- alternated with ash~flow tuffs, lava flows; and voleanic

~ breccias especially during the early Cenozoic. The resulting

deposits are generally widespread in western Utah (Poole
and others, 1967; Hintze, 1973b; Poole, 1974),
During Quaternary time, much of the northern part of

the study area received nonmarine deposition in large inland

;pluvial lakes, These have left an overprint of abandoned

shorelines on many elevated areas (Hintze, 1973a; 1973b).
Previoué Work
The earliest significant published work on the Devonian
strata of the area was by Butler (1913) who stated that the
Devonian in the Star Range, Utah, is represented by the

Red Warrior Limestone (Silurian? and Devonian?) and Mowitza



Shale (De\}onian). In most of the report area the studied interval
of Frasnian age is nepreéented mainly by the Guilmette Form-
tion, The Guilmette was named by Nolan (1930, 1935): for outcrops
in Guilmette Gulch on the west side of the Deep Creek Mountains, |
Utah. The formation in this area is chiefly dolomite but

also contains thick limestone beds and several lenticular
sandstoﬁes. The dolomite is generally finely crystalline,

dark to medium gray, weathering lighter shades of gray,.and
containing numerous vugs mostly filled with white coarsely
crystalline dolomite., The formation is also characterized

by tubular corals of small diameter (Cladopora sp.) and
branching corals (Striatopora sp.). Although Nolan (1935)

- did not indicate the presence of Amphipora sp., the author

did note the presence of this branching stromatoporoid in the
-ibeep.Creek Mountains. The author suggests that the aﬁuhdance

of Amphipora may be the most characteristic single.feature noted
in the Guilmette Formation throughout the study area. Nolan
(1935) considered the Guilmette Formation in the type section

to be Middle Devonian based on the presence of Stringocephalus

sp., but later work indicafed a_Middle to Late Devonian
age for the formation (Merriam, 1940; Cooper and others,
1942) .,

In the Tintic mining distriet, Utah (Lindgren and
Loughlin, 1919), the Bluebell Dolomite was considered to

include rocks of Ordovician, Silurian, and Devonian ages;



the Pinyon Peak Limestone was recognized as a band of shaly
limestone, about 45.7 m (150 ft) thick, of Late Devonian _

age; and the Victoria Quartzite was described as a basal

Mississippian sandstone., Petersen (1956) studied the Devonian .

in the Tintic mining district and suggested that the upper

91 m (300 ft) of Bluebell Dolomite might be subdivided

into the Sevy Dolomite (Lower Devonian), Simonson Dolomite
(lower Middle Devonian), and Guilmette Formation (middle
Middle Devonian), Petersen identified the Victoria Quartzite
as upper Middle Devonian and‘the Pinyon Peak Limestone as
Upper Devonian, Morris and Lovéring (1961) stated that the

Devonian in the Tintic mining district is represented by

'~ +the Bluebell Dolomite, the Victoria Formation. and the

.Pinyop Peak Limestone. They considered the Devonian beds
t,in_jhe Bluebell Dolomite to be Middle or lower Upper Devonian,
The Victoria Formation, which they considered to underlie
rather than to overlie the Upper Devonian Pinyon Pezk Lime=-
stone, was redefined and also dated as Late Devonian. Morris
(1964) mapped the Bluebell Dolomite as Devonian, Silurian,
and Ordovician, and the Victoria Formation as Late Devonian,
He considered the disconformably overlying Pinyon Peak Lime-
stone to be of Devonian and Mississippian age.
| In the Star Range, Utah, Baer (1962) consiéered the
Guilmette Formation to be Middle Devonian. He considered

the overlying unit to be Upper Devonian Pilot Shale,



Baetcke (1969) considered the Guilmette Formation to be

mainly Middle Devonian, although diagnosfic'fossils are

lacking. The term Mowitza Shale (Butler, 1913) was used by

Baetcke (1969) to include the so-called Pllot Shale of

Baer (1962), and its age was assumed to be Late Devonian,
In the Confusion Range, Utah, Petersen (1956) concluded

that the Middle Devonian consisted of the Simonson Dolomite

and the Guilmette Fdrmation. He considered the overlying

Upper Devonian unit to be éhe Pilot Shale., Hose (1966)

redated the Guilmette Formation in the Confusion Range

as Middle and Late Devonian. The base of the formation

was found to be 430 m {1,400 f£t) below the top of the Middle

Devonian and is indicated by the presence of Stringoccephalus

and Tylothyris, This would make the upper 370 m (1,200 ft) of

.‘fhe Gﬁilmette Formation Late Devonian in age. Hoggan (1975),
following conodont identifications of Clark and Ethington (1967),
considered the uppermost part of the Guilmette Formation in the

Confusion Range to be the Late Devonian Uppermost Palmatolepis

gigas Zone, but C. A. Sandberg (oral commun., March, 1976)
has made sequential collections that show that these beds
actually represent the Lower Palmatolepis gigas Zone

(p1. 1, fig, 2),

In the Burbank Hills, Utah, Rush (1951) described 590 m
(1,940 ft) of Middle and Upper Devonian Guilmette Formation.,

He was not able to define the lower limit of the section



because of the absence of diagnostic fauna in the lower part.
He stated, however, that the 1owesf recorded unit was yowge.
than the zone indicated by Stringocephalus sﬁ. which is an
excellent indicator of the Middle Devonian,

o In the Dugway Rahge. Utah; Staatz and Cérr (1964)¢
proposed a local nomenclature for the Devonian rocks,
According to them, the lower Upper Devonian, which elsewhere
is represented mainly by the Guilmette Formation, consists,
in gscending order, of the upper beds of the Engelmann
Formation, the Goshoot Formation, and the Gilson Dolomite.

In the southern Pavant Range, Utah, Crosby (1959)
described the Guilmette Formation and assigned it to the
~Middle Devonian., Hé applied the name Cove Fort Quartzite
to a cream-colored vitreous quartzite resting conformably
" on tﬁe Guilmette and correlated it with other Upper Devonian
arenites. o
o The structure and stratigraphy ¢f the Wah Wah Mountains,
Utah, was investigated by Miller (1966). The Sevy Dolomite and
Simonson Dolomite were recognized to be Early and Middle
Devonian in age; reSpecfively. A "basal quartzite member”
and part of a "lower limestone member" of a major Mississippian
unit, were described as qﬁestionable Upper Devonian rocks,
but the author herein suggests that Miller's units may correlate

with the Cove Fort Quartzite (Crosby, 1959) and Mowitza Shale

(Baetcke, 1969), respectively.
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In the Gilson Mountains and vicinity, Utah, Costain
(1960) referred Lower Devonian rocks to the Sevy Dolomite .
and Middle Devonian rocks to the Simonson Dolomite and
Victoria Formation., The Pinyon Peak Limesfone, and
lower part of Fitchville Formation were represented as
Upper Devonian, , |

The study of the geology of Lincoly County, Nevada,
by Tschanz and Pampeyan (1970), includes the area of Lime
Mountain in the Tule Desert. There the Guilmette Formation

was considered mostly of Late Devonian age because of the

presence of Paurorhyncha brachiopods, but some of the lower
beds were dated as Middle Devonian because of the presence

- of fossils of the Stringocephalus Zone.

R Methods Of Investigation

Nine outcrops of the lower Upper Devonian and adjacent
rocks weré.measured and describeé during July and August
1975. Measurements of strgtigraphic sections were Made by
a combination of: (1) direct tapé measurements of steep
ledges, (2) Jacob's staff with Abney hand level measurements
in the direction of qip on gentle slopes, and (3) tape
and Brunton compass measurements in areas of partial cover

where beds could not be traversed in the direction of

dip., Sites fof meésﬁ;éd>séctions to aid in fegional
correlationé-.ﬁéréuéelected on the basis of geographic“w

location, quality of exposures, and accessibility.,
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To insure relocation, each measured section is identified
by land-grid description, plotting on a topographic quad-
rangle, and the approximate attitude of beds.

Field notes contain preliminary lithologic descriptions,
thickness data, sample numbers, and a field-prepared measured
section, Emphasis was placed upon describing features that
could not be described from hand specimens. Stratigraphic
terminology follows McKee and Weir (1953) and grain-size
terminology follows Wentworth (1922). Colors of samples
were described by comparison with the National Research
Council Rock-Color Chart (Goddard and others, 1948).

Detrital rock descriptions are based on the modified
. classification of Dott (1964, fig. 3). as described by Petlijohn,
~:Pottgr,'and Siever (1972, fig. 5-3). -The classificatiom '
of Dunham (1962) is used for carbonate rocks that retain
their originai depositional texture. Recrystallized car-
bonate rocks are classified by quantitative interpretation
of calcium-magnesium molal ratios, using a modification of
the scheme proposed by Gugrrero and Kenner (1955) and \
described by Sandberg (1967). The grain sizes of these
nonclastic carbonate rocks that have lost their original
texture are described in terms of crystallinity following
Sandberg (1967). The size ranges in the sand classification
by Wentworth (1922) are applied to the carbonate crystal
sizes., Microcrystalline and cryptocrystalline are used to
describe crystals seen under 10x and 27x magnification,

respectively.
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At regular intervals samples were collected for organic
carbon content and calcium-magnesium molal analyses (tabié 1),
Samples for lithologic study and thin-section preparation were
collected systematically, Samples for conodont identification
and other megafossils were collected in order to date
intervals for which age determinations were previously
lacking. Previously published measured sections that
bound the author's measured stratigraphic sections are
plotted with the author's data (pls. 1 and 2) to gain more
regional stratigraphic controi for the study.

An isopach map of Frasnian age rocks (fig. 3) and two
cross sections (pls. 1 and 2) containing the nine measured
sections of the lowér Upper Devonian were constructsd, The
explanation on plate 2 is épplicable to all other illus-

] tfations graphically portraying measured sections. Conodont
sample. data in the stratigraphic sections measured by

C. A. Sandberg and F. G, Poole, as well as all of the author's
paleontologic data, are plotted beside the respective
columnar section on the two cross sections. All zonally
assignable Devonian conodont samples used in this report,
collected either by the author or C, A, Séndberg'and deter-
mined by C. A, Sandberg are plotfed in figure 2 in conjunc=-
tion with the standard Devonian conodont zonation of Ziegler
(1962), as emended by Ziegler (1971), Klapper and others
(1971), Sandberg and Ziegler (1973), Ziegler, Sandberg, and
Austin (1974), and Sandberg and others (1975). Only stage

assignments are given for Mississippian conodont samples,
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A chart of stratigraphic nomenclature and correlations
of the lower Upper Devonian and adjacent rocks at each
measured section was prepared (fig. 4). Initials used for °
measgred sections elsewhere in the report are shown in the
column headings. This chart includes the author's data,
unpublished data of C. A. Sandberg and F. G. Poole, and
published data of Rush (1951), Crosby (1959), Costain (1960),
Morris and Lovering (1961), Staatz and Carr (1964), Hésé
(1966), Miller (1966), Baetcke (1969), and Tschanz and
Pampeyan (1970).
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STRATIGRAPHY
Middle Devonian And Older Units

In the southern and western parfs of the study area
the Guilmette Formation and equivalents (lower Upper Devonian)
are underlain conformably by the Simonson Dolomite of Middle
Devonian age. On the northern margin of the study area
the Simonson Dolomité is equivalent to the lower part of
the Engelmann Formation. Both the upper part of the
Engelmann Formation and the equivalent basal part of the

Guilmette Formation contain Stringocephalus sp. which most

authors believe occurs below the top of the Middle Devonian
(Staatz and Carr, 1964; Boucot and others, 1966; Hose,
1966; Poole and others, 1967: Hintze, 1973b),

= Where the Simonson Dolomite and equivaleﬁt rocks are
present, they are underlain conformably by the Sevy Dolomite
of Early Devonian age. The Sevy is absent, however, at
the Mowitza mine locality, where the Simonson Dclomite is
intruded by Tertiary granitic rocks (Baer, 1962; fig. 4).
At Pinyon Peak, the Sevy and Simonson Dolomites are both
absent, and Upper Devonian strata constituting the upper
part of the Bluebell Dolomite rest unconforﬁably on Ordovician
strata in the lower one~third of that formation. The
Ordovician age of the lower part of the Bluebell is indicated
by the colonial corals Propora and Reuschia, whose strati-

graphic position is plotted in plate 2.
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The Silurian Laketown Dolomite was recogniged in the
North Gilson Mountains on the basis of the coral Halysites
(C. A, Sandberg, oral commun., March, 1976)., Its f
contact with the overlying Sevy Dolomite is both conformablé
and gradational. The Laketown is lithologically similar
to some parts of the Sevy and to the lower part of the
Bluebell Dolomite at Pinyon Peak.

Budge (1972) suggestgd that several diastems may be
recognized within the Ordovician, Silurian, and Deionian
dolomite sequence seen in the northeastern part of the study
area, Hintze (1973b) suggested that a hiatus may extend
from approximately the North Gilson Mountains where Lower
Devonian rocks overlie Middle Silurian rocks to Pinyon
_ Peak where Upper Devonian rocks overlie rocks of Late
Ordovician age.

Guilmette Formation And Equivalents
General Discussion

The term, Guilmette Formation and equivalents, is
here applied to the dominantly carbonate marine rocks of
late Middle to early Late Devonian'age in the étudy area.
The nomenclature of rocks equivalent to the Guilmette
includes the Engelmann Formation, Goshoot Forﬁation. and
Gilson Dolomite in the Dugway Range, and the upper part of
the Bluebell Dolomite and the Victoria Formation in the

East Tintic Mountains (fig. 4).



The Guilmette Formation and equivalents, which are
mainly very dark gray to brownish-gray coarsely'crystallinQE
carbonate rocks interbedded with a few quartz'arenixea, are
easily distinguished from the underlying units which are
generally light-gray finely crystalline dolomite. The upper
part of the Guilmette Formation and equivalents is generall&
seen as a dolomite but in places the lithology is composed
of sandy carbonates or quartsz arénites. At South Burbank Hills,
Little Mile And A Half Canyon, and Bactrian Mountain in the'
Pahranégat Range, Nevada (Sandberg and Ziegler,f1973), the
Guilmétte includes all the quartz arenites found below the overlying
West Range Limestone and equivalent. In the western and

- northwestern part of the study area, shale, siltstone, or
_a sequence of quartz arenites conformably overlie the

- Guilmette Formation, In other parts -of the study area the
formation‘is overlain unconformaﬁly by quartz arenite,
Distribution And Thickn:ss

The Guilmette Formation and equivalents are exposed in
many mountain ranges throughout the study area. An entire
section of the formation was measured in each of the nine
localities discussed in this study except at the South
Burbank Hills where the base is not exposed in the core of
an anticline, and at Lime Mountain where the middle part
of the formation is involved with thrust faults of Jurassic

or younger age., The formation is also present in the
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subsurface of the intervening basins, although it is generally
faulted and structurally complex,

The nine measured outcrops of Guilmette Formation and
equivalents have a range in thickness from 47.8 m (156 ft)
at North Gilson Mountains to 3,185 m (3886 ft) at Bullion
Canyon., The outcrop belt of the formation trends about
N. 30° E. and épproximately parallels the miogeosynclinal
margin (fig. 1). Generally the formation thickens westward
or basinward and is thickest in a trough or miogeosynclinal
basin which is about 150 km (§3 mi) long and 25 to 60 km
(16 to 37 mi) wide, The axis of this basin trendé north
and seems to be coincident with the local Stansbury uplift
which was emergent'in the area between 5alt Lake City
and the study area later in Devonian time (Hintze, 1973b;
-Podle; 1974). An area of gradual thinning extends eaétward
. from the center of the study area beginning near Blawn
Mogntain and Mowitza mine, This thinning may possibly
be due to deposition of Devonian rocks in a narrow arm of
the Devonian sea. However, the anomalous thickness of
. Devonian rocks at the Mowitza mine in the Star Range, Utah,
may possibly be due to thrust faulting during the Sevier
orogenic_phase in which deeper basinal carbonate rocks

were thrust eastward.
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Lithologic And Physical Character
‘Phe Guilmette Formation and equivalents are characteris-
~ tically dolomite as exemplified by the type section of the
Guilmette Formation in the Deep Creek Mountains (Nolan, 1935).
The dolomite is 1argely finely crystalline but in a few localltles
it is coarsely crystalline. It is also thin to thlck bedded,

) medlum to dark colored llmonltlc, slightly hematltlc. and hlghly

foss111ferous. The fresh rock surfaces are most commonly medlum

‘»llght gray, edlum gray, medlum dark gray, and brownish-gray,

Common f9331ls include the branching stromatoporoid Amphipora sp.,
algal hecds and oncolites, bulbous stromatoporoids, brachiopods,
and gastropods. |

Where dolomitization was not pervasive, the Guilmette
_iFormation is characterized by limestone, for example at
Little Mile And A Half Canyon (fig. 15, pl. 1) and
South Burbank Hills (fig. 23, pl; 1). The limestone is
microcrystalline, thin to thick bedded, medium to medium
dark gray, silty, limonitic, hematitic, in places nodular
and mottled, pelletal, and highly fossiliferous. The
fresh rock surfaces are most commonly medium light gray,
medium gray, olive gray, and medium dark gray. The silty
limestone contains scattered to abundant very fine, angular
to rounded, coarse-grained, and frosted quartz sand grains.
The sand in these limestones is commonly bimodal. Common
fossils include Amphipora sp., bulbous stromatoporoids, brach-

iopods, conodonts, crinoids, oncolites, and fish remains,
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In oufcrop, both the limestone and dolomite lithologies
generally form ledges that are easily traced laterally.

In places they will form reentrants just below similar more
resistant units. In some localities thése’lithologies
may form weakly resistant slopes,

The upper part of the Guilmette Formation and equivalents
commonly contain a few interbeds of quartz arenite, although
other quartz arenites or sandy carbonates are present at
many different stratigraphic horizons. The arenite lithology
is laminated and cross laminated, light to medium colored,
hematite stained, in placeslcalcareous, and composed almost
..entirely of quartz sand grains. The fresh rock surfaces
~are most commonly light gﬁay,‘light red, grayish orange,
and light brownish-gray. The. quartz grains are commonly
-.éilt-gize to coarse sand size. The smaller grains tend to
be subangular, and the larger grains tend to be rounded'and
frosted. Fossils are uncommon. The South Burbank Hills
is the only area in which trace fossils were noted., Here

the trace fossils appear to be horizontal boring tubes or tracks.

In outéfbp; tﬁé quértz are;££és generaily form ledges
that may be traced laterally for short distances. Where
present these usually form massive resistant cliffs and
ledges. However, the quartz arenites are difficult to trace
between measured sections because of their lenticularity or

lateral gradation into sandy carbonates,



Age

Diagnostic megafossils are generally difficult to fiqg
in the Guilmette Formation and equivalents. Nolan (1935) |
assigned a Middle Devonian age to the formation because of
the presence of Stringocephalus sp. at the base. Rush (1951)
.considered the strata to be Middle and Upper Devonian. ‘
Crosby (1959) assigned a Middle Devonian age to the formation

based on the occurrence of Coenites cryptodens at the base,

Baer (1962) assigned a Middle Devonian age to the formaticn
based on similarities with the type Guilmette. Baetcke

(1969) was unable to find any diagnostic guide fossils and
therefore concurred with Baer's Middle Devonian correlation.,
Staatz and Carr (196%4) have assigned a Middle to Late Devonian
age to the Engelmann Formation. The middle part of the
-‘Eﬁéelmann Formation is Middle Devonian in age andg, because

of the presence of Stringocephalus sp., is equivalent to the

basal beds of the Guilmette Formation in other areas. Hose

(1966) noted Tylothyris sp. and Stringocephalus sp. and con-
sidered the formation to be Middlg and Late Devonian,
C. A. Sandberg (oral commun., July, 1975) found a large
specimen of the ammonoid Manticocéras sp., which is a Frasnian
index genus, in the South Burbank Hills section (pl. 1).
Thus megafossil collections have generally provided epoch, or
at best stage, determinations for the Guilmette.

Conodonts have provided the most reliable and exact meaﬁs

of dating the Guilmette Formation and the intertonguing and
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overlying lower part of the Pilot Shale. Conodont faunas in
these formations have been found to represent most zones

between the Pandorinellina insita Fauna through the Upper

Palmatolepis marginifera Zone (fig. 2). Based on the author's
paleontologic data, unpublished data of C. A. Sandberg, and
published data, the Upper Devonian part of the Guilmette Forma-

tion and equivalents ranges from the Pandorinellina insita Fauna

through the Uppermost Palmatolepis gigas Zone, Considering both

the megafossil and conodont eyidence, the entire Guilmette

ranges in age from very late Middle Devonian (Stringocephalus

brachiopod zone) to early Late Devonian(Uppermost Palmatolepis

gigas conodont zoné} Plates 1 and 2 show the stratigraphic
location of all supporting paleontologic'data within the
Guilmette Formation and equivalents as well as for underlying
" and overlying units. .
Correlation
'The'Guilmette Formation and equivalents are easy to

identify—.lithologically across the study aréa. Problems
. arise in some areas (North Gilson Mountains and Pinyon
Peak) in differentiating the underlying units from the
Guilmette Formation because of the similar textures and
compositions of these underlying units., The top formational
boundaries of the Guilmette Formation and equivalents are
easily identifiable throughout the study area. The dominant
criteria for locating this contact includes both the absence
of Amphipora sp. and the apparent lithologic change in the overlying

rocks (pls. 1 ahd 2). Lithologic continuity within the formation
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 is difficult to establish owing to differences in lithologic

character and resistance and the absence of correlatabiéréérkér
beds. Successful chronocorrelation.within the formation has been
based on detailed stratigraphic and paleontologic investigations,
,7'Uppe} Devonian (Famennian) And Lower Mississippian Units

Lower Upper Devonian rocks in the South Burbank Hills
are conformably overlain by the West Range Limestone and lower
“ part of the Pilot Shale, The same units have been described
and dated by Sandberg and Ziegler (1973) and Sandberg and Poole
(1970) at Bactrian Mountain, Pahranagat Range, Nevada, approximately
206 Km (128 mi) southeast of the South Burbank Hills locality.

At Bactrian Mountain, the West Range Limestone is
7% m (243 £t) thick, It is g cliff-forming nodular lime-
'stqne and has interbeds of slope-forming marlstone in the
"upbeerart. The West Range overlies disconformably the
Guilmette Formation and grades lithologically uﬁward into the
lower part of the Pilot Shale. The age of the West Range Lime-
stone at this locality is early Famennian (Middle Palmatolepis

crepida through basal part of Lower Palmatolevis marginifera

Zone), according to Sandberg and Ziegler (1973).

The Pilot Shale at Bactrian Mountain consists of thrée
informal units (Sandberg and Ziegler, 1973). The lower unit,
of early Famennian age, is 28 m (92 ff) thick, It consists of
a basal medium-dark-gray silty sandy fossil-fragmental lime-

stone. The middle part of the lower unit is a grayish-black
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. and dark-yellowish-orange dolomitic carbonaceous shale with

a few stringers of sandstone and siltstone. The upper part

of the lower unit is a nonfossiliferous dolomitic siltstone

containing thin stringers of grayish-black carbonaceous shale,
A major regional unconformity separates the lower and

middle units of the Pilot Shale. This unconformity is re-

presented by eight missing conodont zones--the Upper

Palmatolepis marginifera through the Lower Bispathodus costatus

Zones, ‘
The middle unit of the Pilot Shale, of latest Devonian age is
10 m (33 ft) thick at Bactrian Mountain and consists of a basal
ledge-forming grayish-red shale, chert, grayish-red lag sandstone,
or greenish-gray to light-olive-gray claystone and mudstone; and
an upper ledge-forming olive=-gray calcareous siltstone,
" The middle unit is Sequentially and faunally equivalent to
the Devonian part of the Leatham Formation of northeastern Utah,
The upper unit of the Pilot Shale, of Early Mississippian
(Kinderhookian) age, is 92 m (302 ft) thick in the Burbank Hills,
It is comprised of a lower calcareous carbonaceous shale and
an upper silty limestone (C, A. Sandberg, written commun., 1975).
The lower pari of the Pilot_has also been measured and
described in unpublished measured sections by C. A, Sandberg,
F. G. Poole, and E. J. Biller (C. A, Sandberg, written commun.,

1975) in the Little Mile And A Half Canyon area, Confusion
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Range, Utah., There the lower part of the Pilot is partly-

a time-equivalent of the West Range Limestone and the upper
part of the Guilmette Formation of the South Burbank Hills
.érea, thus suggesting an intertonguing or facies relationship
between these formations (fig. 4). Conodont dating and
graphic descriptions of the West Range Limestone and lower

part of the Pilot Shale are shown on figure 2 and plate 1,

At Bullion Canyon, beds equivalent to the West Range
Limestone and lower part of the Pilot Shale are identified
as the Hanauer Formation and an overlying unnamed upper
Famennian unit., This correlztion is based on: (1) the
faunal and lithologic similarity of the conformably under=
.-lying Gilson Dolcmite, which contains Amphivora sp. and

fossiliferous carbonate rocks interbedded with thin

quartz arenites, to the Guilmette Dolomite; and (2) the
approximate age equivalence (eariy Famennian) of the
Hanauer Formation and usnamed upper Famennian unit to the
West Rahge Limestone and lower part of the Pilot Shale,
The contacts of the Hanauer as recognized by the author
are in agreement with those proposed by Staatz and Carr
(1964), However, the unnamed upper Famennian unit as
recognized herein is the same unit as the lower part of |
the Madison Limestone equivalent, which was thought to be

entirely Mississippian by Staatz and Carr (1964),
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Genetic units within the Hanauer Formation consist of
thin sandy limestones grading upward into thick quartz arenites
énd ére Bounded af the base and>fop by éhérp contacts, These

genetic units occur repeatedly and are indicative of cyclic de-

position., The arenite is massive and forms prominent vertical faces
separated by reentrants of limestones or weakly resistant arenites.
It is light to medium colored, limonitic, hematitic, and
in places calcafeous. The arenite is composed almost entirely
of very fine to coarse, subrounded to rounded, and well
sorted quartz sand grains., The liméstone interbeds contain
similar quartz sand. Cross lamination dips generally south-
southwesterly and indicates current flow in that directio<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>