GEOLOGIC HAP OF THE LUND QUADRANGLE
IRON COUNTY, UTAH

by

S. Kerry Grant, Lehi F. Hintze, and Myron G. Best
Brigham Young University

OPEN-FILE REPORT 178
MAY 1990
UTAH GEOLOGICAL AND MINERAL SURVEY
a division of
UTAH DEPAR1MENT OF NATURAL RESOURCES

This open-file release male~ information available to the public which will not appear in another published
form but is considered to be of value. It may not necessarily conform to formal UGMS policy, technical review,

or editorial standards, and therefore it may be premature for an individual or group to take action based on
the contents of this report.

DESCRIPTION OF MAP UNITS
Qal

Alluvial deposits of intermittent stream channels and floodplains (Holocene)-Unconsolidated, poorly sorted sand, gravel, and boulder deposits whose clast
composition reflects local geologic units upstream. Thickness up to 30 feet.

Qaf1

Alluvial fan deposits of the latest generation (Holocene)--Unconsolidated mud, sand,
gravel, and boulder deposits; 80 percent sand and grit size, 20 percent larger
clasts up to a foot. Mostly developed where stream channel gradients flatten
as they enter the Escalante Desert lowland. These fans cut the late Quaternary
fault scarps.

Qaf2

Alluvial fan deposits of intermediate age (Holocene to Pleistocene)--Unconsolidated
mud, sand, gravel and boulder deposits along the west side of the Escalante
Desert. The largest fan extends southeastward from the mouth of Fishers Wash,
and smaller fans of this generation occur on the west side of Lund Flats. Late
Quaternary fault scarps cut these intermediate fan deposits.
The Lake
Bonneville shoreline is so indistinct west of Lund Flats that the age of Qaf 2
relative to the 15,000-year-old Bonneville Shoreline was not determined.
Surface of these fans is cut by small rills but only the modern drainage from
Fishers Wash has cut significantly into these fan deposits.

Qaf3

Older alluvial fan deposits (Pleistocene?)--Poorly consolidated deposits of silt, sand,
gravel, and boulders that form the steep upper part of the alluvial apron
adjacent to bedrock outcrops northwest of Lund.

Qac

Alluvium and colluvium (Quatemary)--Alluvium having a large colluvial (slopewash)
component. Developed adjacent to bedrock in upper parts of drainages. Consists
of angular debris up to boulder-size; includes talus deposits locally.

Qe

Eolian deposits, undivided (Quaternary)--Mostly silt to fine sand deposits that have
been blown across the Escalante Desert Floor in a northeasterly direction.
Mostly formed into low, poorly organized longitudinal dunes. Eolian material
constitutes a fair portion of all deposits in the Escalante Desert having
accumulated concurrently with alluvial and lacustrine deposits throughout late
Quaternary time, activated by persistent winds blowing out of the Mojave
Desert in California and Nevada.

· Qeb

Blowouts (Quaternary)--Small eolian deflation depressions in the floor of the
Escalante Desert intimately associated with adjacent dune deposits.

Qed

Eolian dunes (Quaternary)--Sand and silt deposits having well-developed dune
morphology either as barchans or as longitudinal dunes. Maximum thickness 20
feet.

Qpc

Playa clay and silt (Ho)ocene)--Light yellowish-gray clayey and silty deposits on Lund
Flats, the lowest part of the Escalante Desert. There is no major stream
channel leading into Lund Flats but High Plateaus flood waters can move across
the desert flats by sheet-flow runoff through Iron Springs, 20 miles to the
southeast, or from the Bull Valley Mountains near Enterprise, 35 miles to the
southwest. Lund was flooded in 1915 when the Enterprise Dam broke, and has
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been flooded more recently. The Lund playa fills with water during local
cloudbursts, but the nearby southern Wah Wah-Blue Mountain area is not as
likely a source of major floods as the more distant higher mountain areas to
the east and south mentioned above. Lund Flats is a blowout depression as
well as a playa. Blowout dune sand and silt has accumulated to a thickness of
25 feet on the northeast side of Lund Flats. The Lund Flats also occupy a
structural depression, or sag pond, adjacent to the active Lund fault zone noted
briefly by Anderson and Buchnam (I 979, p. 13 ).
Qpm

Playa mud (Quatemary)--Reddish-orange clayey silt, exposed by eolian deflation,
probably represents older playa deposits or possibly Lake Bonneville muds.
Waters of Lake Bonneville were 10-15 feet deep near Lund between 16,00014,500 years ago (Currey, 1982; Currey et al., 1983) and a few feet of the nearsurface deposits may be related to Lake Bonneville. Mower (I 982, plate 4)
indicated that the railroad's water well at Lund, 740 feet deep, passed mostly
through clay with only three thin horizons of coarser sediment until sand and
gravel was encountered at a depth of about 700 feet. The Lund well penetrated
a far greater thickness of clay than any other well in the Escalante Desert.
Thus it would appear that the desert floor near Lund has been the locus of
playa or lacustrine deposition to a greater extent than other parts of the
Escalante basin.

Qiu

Undifferentiated lacustrine deposits (Quatemary)--This unit is mapped only below the
elevation of 5090 feet, the likely highstand of Lake Bonneville in the Lund area
between 16,000-14,500 years ago. Lake Bonneville deposits are poorly known in
this quadrangle because they are covered by later eolian, and playa deposits.
They may be represented by the unit, Qpm, described above. As noted above,
clayey lacustrine or playa sediments may be several hundred feet thick in the
sag pond area near Lund and Lund flats.

QTa

Alluvium (Quatemary-Pliocene?)--These are high-level deposits capping ridges and
hilltops in the northern third of this quadrangle and also in the adjacent Blue
Mountain quadrangle. They consist of poorly sorted, angular to subrounded,
sand-to boulder-size clasts almost entirely of igneous materials. Boulders range
up to 3 feet in diameter but average size is under 1 foot. Bedding not
discernible. Locally this alluvium includes so many basalt clasts that it appears
dark on aerial photos. The basalt boulders were likely derived from the
Steamboat Mountain Formation that is 13 to 10 m.y. old. QTa may represent
inverted topography. It was probably deposited as slugs of debris flows or mud
flows in valleys; its resistance to erosion now leaves it capping hilltops.
Locally it is at least 200 feet thick.

Ts

Sandstone and conglomerate (Miocene)--Pinkish gray variably cemented, poorly sorted
sandstone, with interbeds of conglomerate made of subangular to angular pebbles
which range from 90 percent carbonate rock clasts to 90 percent volcanic rock
ctasts. This unit is generally covered by reworked indigenous debris, colluvium
or alluvium. It appears to have filled a local basin that formed between the
Blue Mountain uplift and the south end of the Wah Wah Mountains. It is more
extensive in the adjacent Blue Mountain quadrangle. These strata generally
show dips of less than 20 degrees. The discontinuous exposures do not permit
measurement of a complete stratigraphic section but the unit is cumulatively at
least a few hundred feet thick. These sediments appear to be interbedded in
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places with basalt flows assigned to the basalt member of the Steamboat
Mountain Formation named by Best et al. (1987) and assigned a mid-Miocene age
on the basis of isotopic dating. Ts is similar in lithology, age range, and
relationship to interbedded basalts, to the Muddy Creek Formation exposed in
the Mesquite basin, Nevada and in the Bull Valley Mountains near Gunlock,
Utah (Hintze, 1987, p. 23). both the Muddy Creek Formation and Ts are early
Basin and Range extensional basin-fill deposits that have been subsequently
elevated and partially exposed by late Cenozoic erosion.
Tsb

Basalt member of the Steamboat Mountain Formation (Miocene)--Dark-to mediumgray, commonly vesicular, weakly porphyritic, with olivene and plagioclase
phenocrysts. Composition ranges from mugearite to trachyandesite in areas
north and west of this quadrangle where ages of 13 to 11 m.y. have been
obtained (Best et al., 1987). In the Thermo quadrangle, Rowley (1978) mapped
basalt flows for which Best et al. (1980) obtained a whole rock age of IO m.y.
Insufficient exposures preclude accurate thickness measurement of this unit here
but it is probably less than 100 feet thick.
Blawn Formation (Miocene)--A bimodal volcanic assemblage that is 2 3 to 18 m.y. old
(Best et al., 1987).

Tbt

Tuff member--A heterogeneous sequence of ash-flow tuff, minor thin-bedded airfall
and surge tuff, and minor associated fluvial deposits. Ash-flow tuffs are white,
gray, orange, tan, and pink, contain light-colored pumice lapilli, dark-colored
volcanic lithic fragments (chiefly of Lund Tuff), and generally less than 20
percent phenocrysts of sanidine, quartz, sodic plagioclase, and biotite. Where
unaltered, tuffs are generally weakly consolidated and form slopes, but where
altered they are more resistant. Locally the Blawn tuff member is as much as
800 feet thick.

Tbm

Mafic lava flow member--Brown to gray porphyritic trachyandesite lava flows that
weather reddish-brown with liesegang bands. Contains plagioclase and pyroxene
phenocrysts. Less than 100 feet thick where exposed along the southwest edge
of the map.

Tcb

Bauers Tuff Member of Condor Canyon Formation (Miocene)--Rusty weathering, pale
orange to pink, moderately welded rhyolite ash-flow tuff. A basal vitrophyre
includes lithic fragments, as much as 4 inches across, of dark volcanic rock.
Phenocrysts make up 10-20 percent of tuff; plagioclase is abundant in lower
part of tuff, and sanidine abundant near the top; biotite is present throughout.
Age, adjusted to new decay constants, is 22.3 m.y. Thickness is about 60 feet
on the west side of Broze Knoll, and the unit thins westward from there.

Tha

Hornblende andesite (Oligocene or Miocene)--Reddish-gray flow-foliated lava with
conspicuous needles of hornblende. At least 300 feet thick.

Ti

Isom Formation (Oligocene)--Marginally rhyolite to trachyte, densely welded, reddishbrown to purplish-gray ash-flow tuff. Several cooling units are present, some
with rheomorphic flow characteristics.
Contains less than 12 percent
phenocrysts of plagioclase, and minor pyroxene and magnetite. More than 450
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feet thick in the south, thinning to 300 feet thick in the north part of the
quadrangle. Age, adjusted to new decay constants, is 26 m.y.
Tl

Lund Formation (Oligocene)--Pink to reddish-brown moderately to densely welded
rhyodacitic ash-flow tuff. As much as 45 percent phenocrysts, mainly of
plagioclase with lesser quartz and biotite, inconspicuous hornblende, and traces
of sanidine, sphene, pyroxene, and oxides. Quartz is conspicuous, with some
crystals larger than 2 mm in every hand specimen. A basal vitrophyre is rarely
exposed. In the south part of the quadrangle, the Lund Formation includes a
poorly exposed complex, up to 300 feet thick, of crystal-poor tuff, volcanic
sandstone, and dark-brown lava flows beneath the main tuff cooling unit which
is 1000-1200 feet thick. Age of the Lund Formation is 27.9 m.y. (Best and
Grant, 1987).

Tw

Wah Wah Springs Formation (Oligocene)--Reddish-brown to light gray, moderately to

densely welded rhyodacitic ash-flow tuff. About 50 percent phenocrysts, lesser
in light-colored top, mainly plagioclase, lesser hornblende ·and biotite,
inconspicuous quartz, and traces of pyroxene and Fe-Ti oxides. Quartz grains
are less than 2 mm across. Basal black vitrophyre is commonly present. Age is
29.5 m.y. (Best and Grant, 1987). Thickness ranges from 800 feet in south to
380 feet north of Marsden Spring where it was deposited over a mound of Ter.
Escalante Desert Formation (Oligocene)--Sequence of crystal-poor rhyolitic ash-flow
tuffs, andesite and rhyolite lava flows and dikes, and poorly exposed
volcaniclastic beds. Four members are mapped here. Regional distribution is
described by Best and Grant (1987).
Ter

Rhyolite flow member--Reddish-brown,
lava flows containing generally less
plagioclase, lesser biotite, and locally
near base. Restricted in distribution
feet thick.

Tel

Lamerdorf Tuff Member--Gray, red to purple, moderately to densely welded silicapoor rhyolite lapilli ash-flow tuff; contains less than 15 percent phenocrysts of
plagioclase, lesser biotite, and a trace of hornblende, together with light-colored
pumice and dark-colored volcanic fragments. Two cooling units occur locally.
A coarse volcanic conglomerate or breccia about 50 feet thick, containing clasts
up to 5 feet across, overlies the tuff in some places. Thickness ranges from
200 to 300 feet.

Tea

Andesite flow member--Generally non-vesicular brown to dark gray lava flows
containing phenocrysts of plagioclase and pyroxene. Also found in dikes 10 to
40 feet wide. Flows are intercalated in Tel just north of Marsden Spring where
they are about 100 feet thick.

Tern

Marsden Tuff Member--Pinkish gray, light orangish brown, light gray, and greenish
gray, lithic-rich, crystal-poor, moderately welded, rhyolite ash-flow tuff.
Contains 2 to 6 percent phenocrysts, mainly plagioclase and quartz, with a trace
of biotite. Lithic fragments of volcanic rock, pink, red, and purple quartzite,
and green phyllite are as large as 3 inches across and as abundant as 12
percent. Best and Grant (1987, p. 8) designated the area near Marsden Spring
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purple, brown to gray silica-poor rhyolite
than 15 percent phenocrysts of chalky
hornblende. Flow folds near top; breccia
but locally is as much as several hundred

in this quadrangle as the type area.
Spring.

Thickness is about 300 feet near Marsden

Teu

Escalante Desert Formation undivided--Various members of the formation in chaotic
fault slices between two major faults east of Marsden Spring.

Tt

Tuff of Tower Point (Oligocene)--Green, red, and gray densely welded but weakly
resistant tuff with 25-30 percent phenocrysts of plagioclase and quartz, minor
biotite, and traces of sanidine and hornblende. Quartz grains may exceed 3 mm
across and are · 1ocally euhedral in pumice fragments. Biotite is conspicuous and
visibly warped. Sheeting fractures at low angle to compaction foliation affect
resistance to erosion. Lithic fragments are as large as 6 inches near the base
of the unit and include a quartz-rich volcanic rock and some Paleozoic
carbonate clasts. As much as 600 feet thick in the northeast corner of the
quadrangle, but absent elsewhere.
May correlate with the Sawtooth Peak
Formation of the Needle Range (Best, Hintze, and Holmes, 1987) but does not
contain as much quartz. Sawtooth Peak Formation is about 33.5 m.y. old.

Tabc

Andesitic breccia and conglomerate (Oligocene)--Angular to subrounded clasts of dark
andesitic rock, in poorly exposed matrix of similar composition. Perhaps one
percent of clasts are of Cambrian carbonate rock and lesser quartzite. Clasts
range up to 3 feet across. This unit occupies the same stratigraphic position
below the Marsden Tuff Member as the lithologically different units Tt and Tvd.
A thickness of about 100 feet of Tabc is exposed along the base of the hills
west of Lund.

Tvd

Volcanic debris flow (Oligocene)--Southeast of Marsden Spring is a poorly sorted,
crudely stratified epiclastic debris flow deposit. Clasts are as much as l ft in
diameter but most are cobble-to pebble-size. Most clasts are of broken rounded
quartzite cobbles derived from the underlying Claron Formation, but Cambrian
carbonate clasts are also common. The matrix is rarely exposed but produces a
fluffy, clayey soil. In the southeast corner of section 36, T.31 S., R.15 W. the
Tvd matrix is well exposed and almost clast-free. It is a crystal-rich dacitic
tuff in which biotite flakes are conspicuous. Tvd is unconformable on the
Claron ? Formation which is much older.

Tc

Claron ? Formation (Paleocene)--Quartzite conglomerate best exposed on Hill 5722 in
the northeast part of section 29, T.31 S., R. 14 W. A well-exposed unfaulted
sequence 180 feet thick was examined on the west side of this hill. Most clasts
are well-rounded to subrounded, a fourth of them are subangular. Clasts range
up to 8 inches but the average size is 1-2 inches; 95 percent of the clasts are
quartzite, the remainder are Cambrian carbonate. There are no volcanic clasts
and the matrix is not volcanic. Matrix is reddish-brown sand and grit that is
well-cemented. Bedding is not conspicuous. Slickensides are common in the
Claron on Hill 5722 and the section is repeated by normal faulting. No total
thickness was determined but at least 200 feet of beds are present. In the
outcrop belt of the Claron south of Marsden Spring the formation ranges
between 20 and 100 feet in thickness. The Claron rests unconformably on the
Jurassic Navajo Sandstone. Assignment of this quartzite conglomerate to the
Claron Formation is queried because there is nothing but position in the
stratigraphic sequence to use for age control. This conglomerate resembles true
Claron conglomerates exposed near the iron mines west of Cedar City. But it
6

also resembles conglomerate in the slightly older Grapevine Wash Formation
exposed to the south near Gunlock (Hintze, 1986).
Jn

Navajo Sandstone (Lower Jurassic)--Red to light brownish gray, fine-grained eolian
sandstone that forms resistant outcrops and hills. On the south flank of Hill
6107 in section 31, T.31 S., R. 14 W. a red siltstone-mudstone unit about 60 feet
thick is poorly exposed between the Navajo and Claron Formations. It may
represent either the Jurassic Temple Cap Formation or, less likely, the "red
Claron" of the _Iron Springs area. Although the Navajo Sandstone exposed in
this quadrangle is at least a few hundred feet thick it is only a fraction of the
regional thickness of 2,000 feet for the Navajo in this part of Utah (Hintze,

1988, p.45 ).
Trcs

Shinarump Member of Chinle Formation ? (Triassic)--Light pinkish gray, cross
laminated coarse sandstone and minor pebble conglomerate. Assignment to
Shinarump is tentative as there is no conclusive evidence other than
stratigraphic position. As noted above the Navajo here is incomplete, so if this
is actually Shinarump there is probably a concealed fault between it and the
Navajo exposures to the west. Thickness is about 60 feet.

Cs

Swasey Limestone (Middle Cambrian)--Mottled dark and light gray limestone, much
brecciated with white calcite veinlets filling the fractures. Identified as Swasey
Limestone on the basis of its proximity to the fossiliferous Whirlwind
Formation. Less than 100 feet of Swasey Limestone preserved.

Cw

Whirlwind Formation (Middle Cambrian)--Thin bedded gray limestone and olive shaly
limestone bearing Ehmaniella trilobites. Whirlwind Formation lies at the sole of
the Blue Mountain thrust fault here. The fault zone is not well exposed here
because of soil and colluvial cover.

STRUCTURE
Blue Mountain thrust fault--In the adjacent Blue Mountain quadrangle to the north the Blue
Mountain thrust soles on the Chisholm Formation, whereas in this quadrangle the thrust is at
the top of the Whirlwind Formation. Both the Whirlwind and the Chisholm include a few tens
of feet of shale which probably is the cause of localizing the thrust horizon. The Whirlwind is
about 800 feet above the Chisholm in the Cambrian stratigraphic section (Weaver, 1980). Thus
the thrust surface is higher in the Cambrian section in the Lund quadrangle than at Blue
Mountain 6 miles to the north. The thrust fault is poorly exposed near Marsden Spring as
noted above.
Normal faults that cut pre-Quaternary bedrock--Most of these faults are down to the east or
Escalante Valley side. The principal exceptions are the two long northeasterly-trending faults
that cut the northwest quarter of the map area and are down to the northwest, or Pine Valley
side. Thus the mountains are simply a horst made up mostly of west-tilted blocks.
Normal faults that cut Quaternary deposits--A series of scarps that cut Quaternary alluvial fan
deposits can be traced discontinuously across the entire quadrangle from the northeast corner
southwestward. Anderson and Bucknam (1979) mentioned them briefly and recorded a scarp
height of 20 feet at one location. On the basis of the extent of erosional dissection of the
scarps, they suggested that the faulting was pre-Holocene may even have occurred tens of
thousands of years ago. The latest alluvial fans, Qaf1 , cut the fault scarps but there are no
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specific ages that have been determined for either the scarps or the fan deposits. The large
Qaf 2 fan deposit that is cut by the scarps in the east central part of the quadrangle appears to
have had its toe modified by Lake Bonneville shore processes 16,000-14,500 years ago, but the
scarps cannot be directly related to Lake Bonneville deposits because the two do not meet.
Stover et al. ( 1986) showed three historic earthquakes of magnitude 3 or less in the vicinity of
Lund for the period 1931-1975. The area is on the west edge of the lntermountain Seismic
Belt and almost no historic activity is shown in Utah west of the map area.
ECONOMIC GEOLOGY
No economic metalliferous deposits have been found in this quadrangle. The only geologic
materials that have been exploited are sand and gravel for the local roads. The rock types
present in the quadrangle are not conducive to the finding and development of metals or oil
and gas.
GEOLOGIC HAZARDS
The chief geologic hazards in this quadrangle are related to floods. Fishers Wash, which
enters the north edge of the quadrangle, drains a large catchment area in the adjacent Blue
Mountain quadrangle and is capable of destructive floods that have, from time to time, washed
out the graded road system. The town of Lund, now inhabited by a dozen or so people, has
been inundated occasionally by flood waters from fairly distant sources in the High Plateaus
near Cedar City and in the Bull Valley Mountains near Enterprise. In 1915 Lund was covered
by several feet of water from the failure of the Enterprise reservoir.
Wind is more of a nuisance than a hazard. On hot summer days in the Mojave Desert of
California and Nevada the air expands and often develops stiff afternoon winds that blow
northeastward across the Escalante Desert. Shifting dune sand slowly blocks roads and covers
fences and ditches. There are no permanent residents that live within the quadrangle except
for the few that live in Lund.
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