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by Richard G. Allis
The Utah Geological Survey has recently
produced two important reports that will
help inform discussions about Utah's
economic directions. One is a second edition
of “Utah’s Energy Landscape” (UGS Circular
113, by Michael Vanden Berg), which shows
energy production and consumption trends
updated with 2010 data. The second is “Utah
Mining 2010” (UGS Circular 114, by Mark
Gwynn, Ken Krahulec, and Michael Vanden
Berg), which highlights recent trends in the
mining of all geologic commodities in Utah.
The take-away message from both reports is
that despite volatility in commodity prices in
recent years, and a pattern of declining con-
sumption of some key commodities since
about 2008 due to the economic downturn,
the contribution of local energy and mineral
production to Utah’s economy remains
strong. The total value of energy and mineral
production in 2010 was $8.4 billion, the
second-highest value in Utah’s history (after
2008). Strong metals prices during 2010
enabled copper, molybdenum, magnesium,
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and gold production to contribute $3.3 billion
to this figure. In addition, Utah continues
to be a strong net exporter of energy in the
form of natural gas and electricity, largely
generated from coal. Utah produces about
30 percent more energy than it consumes,
a trend that has continued since the early
1980s (see graphs of production and con-
sumption of energy in Utah). Declining coal
production since 2001 has largely been com-
pensated for by increases in natural gas and
oil production.

Utah's overall energy consumption has
grown at an average of 2.1 percent per year
since 1960, a figure very close to the state’s
average  popula-

and especially since the economic downturn
that began in late 2008. The downturn has
significantly affected the consumption of
industrial minerals such as aggregate (sand,
gravel, crushed stone) and cement, which are
down by over 30 percent since they peaked in
2007 (for a historical review, see “Director’s
Perspective” in the September 2009 issue of
Survey Notes). Similarly, the consumption of
petroleum products in Utah has decreased
by about 10 percent during this time, largely
due to a decrease in diesel fuel use, with
motor gasoline demand remaining rela-
tively steady. As a result of this decline and

continued on page 5
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NORTEIWESTFUIAF
COULD IT BEUTAH'S NEWEST ENERGY HOTSPOT?.

Few people visit there, fewer people live there, and other than a
dry strip along -84, few people have even seen most of north-
west Utah, yet this area may prove to be an important player in
Utah's energy future. The roughly 7000-square-mile area that
extends from the Wasatch Front, across Great Salt Lake to the
Nevada and Idaho border, is remote and desolate, but it holds
a rugged beauty of its own. It hosts some of Utah’s most com-
plex, poorly exposed, and least understood geology; however,
a few intriguing clues suggest that vast geothermal resources
may lie beneath these desert basins. This potential, coupled
with largely unknown potential for fresh water, a rapidly grow-
ing building-stone and flagstone trade, a scarcity of accurate
geologic maps, and a lack of knowledge about earthquakes
and others hazards, induced UGS geologists to team up with
USGS and university colleagues to improve surface maps and
subsurface knowledge of the four 30' x 60' quadrangles that
cover this huge area.

Over the past few years, the drive to develop alternative (non-
hydrocarbon) energy resources has focused much attention
on Utah. Deep-seated faults, abundant warm and hot springs,
high temperatures encountered in some drill holes, three oper-
ating geothermal power plants, and much success passively
heating greenhouses and buildings all hint at large untapped
geothermal resources beneath parts of western Utah. The
northwest part of the state may have significant potential. It
has very young volcanic rocks (some less than 500,000 years
old), and the Indian Cove well in Great Salt Lake encountered
temperatures of 430° Fahrenheit at 12,400 feet depth. This
high temperature—about as hot as the highest setting on your
kitchen oven—makes it very attractive for traditional-style geo-

by Grant Willis and Donald Clark

thermal power plants. But this is only one good data point
in a vast area. If we want to accurately assess the resource,
we need a better understanding of which sedimentary basins
have the best potential for high temperatures, and which host
rocks have the best permeability and porosity. Exploration
efforts are handicapped by the lack of detailed geologic maps
and limited subsurface data. Before spending millions of dol-
lars to drill exploratory holes, we first need to complete better
geologic maps of the faults and rock exposures around the
basins, and to collect less expensive geophysical data to get
a better handle on the depth, shape, and rock composition of
the basins. Over the past four years we have ramped up geo-
logic mapping and geophysical data acquisition in the area.

The Need for Better Geologic Maps

The northwest part of the state has long stood out as an area
in need of better geologic maps. It has some of the most
complicated geology of any similar-size area in Utah. Key
geologic and logistical challenges include: (1) it is cored by
a large metamorphic complex and as a result has the most
highly deformed and altered strata of any part of the state (see
sidebar), (2) due to generally poor exposures, formations in
the region are not well defined, making the highly deformed
sections even more difficult to decipher, (3) much of the area
is masked by Lake Bonneville deposits, (4) structural basins
are abundant, but they are not demarcated by the well-defined
normal faults that bound most basins in the Basin and Range
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Province, (5) very little geophysical data and very few drill holes
limit subsurface control, and (6) rugged terrain, few roads, and
large tracts of military and private land make mapping and data
acquisition slow and expensive.

This is not the type of area that a new geologist can drop into
“cold turkey” and expect to immediately start mapping. We
need specialists who have devoted many years, even decades,
to working out the complicated geologic puzzle. Three years ago
the “stars were aligned!” Through the late 1970s to mid 1990s,
USGS geologist David Miller was busy mapping 7.5' quadrangles
in western Utah preparatory to completing four 30' x 60" quad-
rangles. But his plans were waylaid in 1994 by budget cuts. We
were able to publish several of his 7.5' quadrangle maps in the
UGS map series. But several other unfinished maps, including
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three partially completed 30' x 60' maps, were relegated to file
cabinets. We recognized that his accumulated knowledge was
more valuable than the lines on paper, and for over a decade we
lobbied the USGS to fund Dave to finish the job.

Finally, in 2006 the USGS was able to dovetail this “high desert”
project into his other work. Dave was only given enough time
to work on the Newfoundland Mountains and Tremonton 30'
x 60' quadrangles, the two with the most completed mapping,
but he was determined to finish the work. After seeing Dave's
early results, the USGS agreed to extend the project if the UGS
could contribute a significant portion of the effort. The Utah
State Geologic Mapping Advisory Committee recognized this
unique opportunity and helped us secure National Coopera-
tive Geologic Mapping Program federal/state cost-share fund-
ing. We added Mike Wells (structural geologist
at University of Nevada, Las Vegas), who did
his dissertation followed by 20 years of guid-
ing student projects on the Albion (Idaho)/Raft
River/Grouse Creek metamorphic core com-
plex; Jack Oviatt (geomorphologist at Kansas
State University), who is the leading expert on
Lake Bonneville deposits; Mike Perkins (Uni-
versity of Utah), who spent his career studying
volcanic ashes (tephras) from eruptions in the
Yellowstone hotspot that blanketed the area in
the late Tertiary; and Donald Clark (UGS), who
has established himself as our lead mapper of
northwest Utah geology. Dave added Tracey
Felger, an experienced USGS mapper, and Vicki
Langenheim, a USGS geophysicist.

nT

We are now well into the third year of this
four-year project. This team has been able to
combine many older maps with extensive new
mapping to accurately depict the complicated
o geology of the area. We will be ready to release
o the first open-file version of the Grouse Creek
a0 map in less than a year. In time, this new map-
ping and research may pave the way for devel-
opment of a large, environmentally clean,
renewable energy resource in Utah.

160

Geophysics Reveals Basin Structure

While the Basin and Range Province from cen-
tral Idaho to southern Nevada is characterized
in part by deep valleys, northwest Utah stands
out for having unusually broad basins with
irregular, poorly defined margins. In addition,
complex intervening bedrock ranges, broad
salt and mud flats, large military bombing
ranges, and limited surface evidence of petro-
leum potential have resulted in few explora-
tion drill holes or seismic lines in the area. The
one exception, thick tar-like oil seeps at Rozel
Point in Great Salt Lake near Promontory Point,
generated some drilling and seismic studies in
the 1980s. The heavy, low-grade oil, logistical
problems, and unknown size of the oil reser-
voir doomed the enterprise, but this project did
give us a glimpse of the subsurface geology on
the east side of the area. And one drill hole, the
Indian Cove, yielded high subsurface tempera-
tures that triggered the recent interest in geo-
thermal resources.



Additional drill holes are badly
needed, but drilling is expen-
sive. Before spending millions
of dollars on a drilling program,
we need better understand-
ing of the shape, composition,
and depth of the basins. For
that need, we turn to geophys-
ics. Over the past two years,
the UGS, in cooperation with
the USGS, has been conducting
detailed aeromagnetic and grav-
ity surveys of northwest Utah.
Aeromagnetic surveys consist
of mounting on an aircraft a
highly sensitive instrument that
detects very subtle changes
in the earth’s magnetic field.
These changes reveal shallowly
and deeply buried iron-bearing
minerals, thereby allowing us
to distinguish shallowly buried
basalt flows, deep-seated gra-
nitic intrusions, and thick,
buried sedimentary (generally
iron-poor) formations. Gravity
surveys, conducted from trucks
and ATVs and on foot, use a
highly sensitive gravimeter to
measure subtle changes in the
earth’s gravity caused by rock
density differences (yes, you
actually do weigh a few micro-
grams less in some places than
in others, but sorry dieters, the
difference is less than when you
trim your fingernails!). These
subtle differences reflect density
variations of underlying basin
fill and bedrock, and can reveal
the geometry of covered basins.
When these two tools are used
in conjunction with improved
geologic maps and better geo-
logic models, we can identify
sites with the highest poten-
tial for geothermal resources,
and prioritize targets for future
exploratory drilling. [
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WHAT IS A METAMORPHIC CORE COMPLEX?

The Albion (Idaho), Grouse Creek, and Raft
River Mountains host one of the major
metamorphic core complexes in the west-
ern U.S. A metamorphic core complex is
an area from a few miles to over 50 miles
across characterized by a core of high-
grade metamorphic rock, several miles
of vertical uplift, and capping “shells” of
highly sheared, attenuated, and variably
metamorphosed sedimentary rock. They
are common in areas of localized extension
within otherwise thickened hinterlands of
fold/thrust belts. Crustal extension (proba-
bly driven by temperature differences in the
earth’s upper mantle) leads to the rise of a
deeply buried welt of hot rock and magma.
The resultant doming leads to gravitational
collapse on low-angle faults, causing over-
lying rock to shear and metamorphose,
separate into distinctive structural zones
(somewhat like layers of an onion), and
thin down to a few percent of its original
thickness (making it nearly unrecogniz-
able). Rocks at the surface commonly slide
away from the uplift.

The Albion/Raft River/Grouse Creek meta-
morphic core complex has evidence of
over 10 miles of vertical uplift that occurred
in episodic pulses over about 100 mil-
lion years of geologic time. Each pulse
produced a unique structural fabric that
overprinted each previous fabric. Through
careful field mapping and research over
the past few decades, geologists have
painstakingly teased this story out of the
rock record. We are fortunate to have one
of these geologists, Mike Wells, structural
geologist at UNLV, on the Grouse Creek
mapping team.
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These two stratigraphic columns show a typical section of Paleozoic rock in northwest Utah (left), and the same
section of rock where it has been highly attenuated to less than 1/8 its original thickness as part of the Albion—Raft
River—Grouse Creek metamorphic core complex (right). Modified from Wells (2009).
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In the May 2009 issue of Survey Notes, we
reported that Landscape Arch in Arches
National Park was the natural arch with the
largest measured span in the world. This
was based on the work of the Natural Arch
and Bridge Society (NABS), a small group
dedicated to finding, measuring, and clas-
sifying natural arches (www.naturalarch-
es.org). However, there are always obscure
parts of the world where a larger arch
could hide. Only about a year after NABS
posted official measurements of Utah’s
Landscape and Kolob Arches, a NABS
group traveled into an area of rugged karst
topography in southeast China. There,
they measured two exceptionally large
bridges formed by the dissolution and
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undercutting of limestone (karsting). Both
of these are massive structures deep in the
rugged Guangxi Province of southeast
China. Fairy Bridge has an incredible span
of 400 feet. Jiangzhou Immortal Bridge is
less accurately measured at 280 to 340
feet, relegating Landscape Arch to 2™
or 3 place—for now. Other behemoths
could remain hidden in some side canyon
of this rugged terrain.

Though Landscape Arch doesn’t have
the longest measured span of any type of
natural arch, it holds the record for sand-
stone arches and for “arc-type” arches,
and with its thin ribbon of gravity-defying
sandstone, many would agree that it is the

UPDATE ON THE
 ARCHES IN THE WORLD

LARG EST

most awe-inspiring arch in the world.

The May 2009 article generated ques-
tions regarding the definitions of “arch”
and “bridge.” Some people view “arches”
and “bridges” as two separate kinds of
features. However, NABS, the only orga-
nization that I know of that deals with
such matters in a scientifically rigorous
way, states that a natural bridge is a type
of natural arch, and that when comparing
span length, bridges are included with all
other types of natural arches. [

Landscape Arch, Arches National Park.
Photo by Jeremy Gleason

by Grant Willis
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Grant Willis has been a
mapping geologist with the
UGS for 28 years, includ-
ing 17 years as manager of
the Geologic Mapping Pro-

gram. He has authored or
coauthored over 40 geologic
maps, and is currently map-
ping Glen Canyon National
Recreation Area.
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Donald Clark has been a
mapping geologist with the
UGS for eight years, and pre-
viously was a UGS contract
and student mapper. He has
authored or coauthored 12
geologic maps in northwest
and central Utah, and is cur-
rently working on the Rush
Valley and Grouse Creek 30' x
60' quadrangle maps.




Type/Lithology Location Span Length

Fairy Bridge meander natural bridge in karsted limestone Buliu River, Guangxi, China 400 ft

2,3, 0r 4 | Jiangzhou Immortal Bridge meander natural bridge in karsted limestone Jiangzhou, Guangxi, China 280-340 ft

20r3 | Landscape Arch arc natural arch in sandstone Arches National Park, Utah 290 ft
3or4 | Kolob Arch alcove natural arch in sandstone Zion National Park, Utah 287 ft
5 Aloba Arch buttress arch and meander natural bridge in sandstone | Ennedi Range, Chad (Sahara Desert) 250 ft

6 Morning Glory Natural Bridge | alcove natural arch in sandstone Negro Bill Canyon, near Moab, Utah 243 ft

7 Gaotun Natural Bridge waterfall natural bridge in karsted limestone Bazhou He Scenic Area, Guizhou, China 240 ft

Rainbow Bridge National Monument,

8 Rainbow Bridge meander natural bridge in sandstone Utah 234 ft
9 Sipapu Natural Bridge meander natural bridge in sandstone ”taat;:ral Bridges National Monument, 225 ft
10 Stevens Arch shelter arch in sandstone Escalante River, Utah 220 ft
1 Shiptons Arch (Tushuk Tash) | ? in conglomerate Near Kashgar, Xinjiang, China 214 ft
12 Hazarchishma Natural Bridge | meander natural bridge in karsted limestone Bamyan Province, Afghanistan 211 ft
13 Outlaw Arch alcove arch in sandstone Dinosaur National Monument, Colorado 206 ft

Snake Bridge meander natural bridge or alcove arch in sandstone Sanostee, New Mexico 204 ft
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increased oil production within Utah, the need

Energy Production in Utah by Primary Source, 1960-2010
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UTtAH’S GORDON CREEK FIELD
TO TEST COMMERCIAL-SCALE
STORAGE OF CARBON DIOXIDE

e i SR e S SR 4 s o T e

View of the Gordon Creek Unit 1 well site, currently producing methane
i gas from the Ferron Sandstone. The well, which was originally drilled
and cased much deeper, will be used for the demonstration to inject

ENERGY NEWS

Over the next decade, Gordon Creek gas field in central
Utah will be the site of a significant demonstration of tech-
nologies for the potential commercialization of carbon
dioxide storage in deep, saline (brine-filled) reservoirs. The
demonstration, which is attracting international attention,
will be conducted by the Southwest Partnership for Carbon
Sequestration (SWP), one of seven government/industry
partnerships managed by the U.S. Department of Energy’s
National Energy Technology Laboratory (NETL). The prin-
cipal investigators for the SWP are the New Mexico Insti-
tute of Mining & Technology and the University of Utah; the
Utah Geological Survey is a partner.

Recent climate change is attributed to carbon dioxide
(CO,), the most common greenhouse gas. The U.S. emits
over 6 billion tons of CO, each year primarily due to the
combustion of fossil fuels; 40 percent of this is for the gen-
eration of electricity. Utah, a major coal-producing state,
depends on several coal-fired power plants within the state
for over 8o percent of its electricity. Demonstrating the
ability to safely store CO, deep underground may lead to
development of commercial capture and long-term storage
of greenhouse gases from large industrial plants, greatly
reducing the volume of anthropogenic CO, released into
the atmosphere. Fortunately, Utah’s geology provides abun-
dant potential for long-term storage of CO, in deep, saline
reservoirs and depleted to nearly depleted oil and gas fields.

The SWP has successfully demonstrated smaller-scale
methods of storing CO, elsewhere in the southwestern
United States. Two demonstrations were conducted in
New Mexico's San Juan Basin. CO, was injected into coal-
beds demonstrating the potential for long-term storage
and enhancing the recovery of coalbed methane. Water
produced by the enhanced coalbed methane process was
desalinated and used to irrigate grasslands and increase
terrestrial sequestration (natural absorption of CO, by

6 SURVEY NOTES

CO, into the deeper Navajo Sandstone.

Location of the Gordon Creek gas field, where the SWP will
demonstrate technologies necessary for commercial-scale storage of
CO, in a deep saline reservoir.

¢ Gas fields

orc  Natural gas pipeline (Questar Pipeline Co.)

& Coal-burning power plant

plants). CO, has also been injected into producing fields to
enhance oil recovery. The SWP demonstrated CO, storage
with enhanced oil recovery at SACROC oil field near Snyder,
Texas, and Greater Aneth field near Montezuma Creek,
Utah, on the Navajo Nation.

Gordon Creek field produces natural gas from the Creta-
ceous Ferron Sandstone about 3300 feet below the surface.
Gordon Creek LLC, a wholly-owned subsidiary of Thun-
derbird Energy Corporation, is the field operator/owner
and a member of the SWP. Gordon Creek LLC will drill a
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12,000-foot production well to produce CO, from the Permian
White Rim Sandstone for the commercial-scale demonstration.
CO, from the production well will be transported by pipeline to
an injection well where the gas will be compressed into a high-
density liquid and injected down an existing cased well into the
Jurassic Navajo Sandstone reservoir, a saline aquifer about 8500
feet below the surface. A third well will be used to help monitor
the pressure and gas saturation in the deep formation; seismic
data will be used to monitor the growth and distribution of the
resulting CO, plume. A maximum of 1 million tons of CO, per
year will be injected for up to four years, followed by several years
of monitoring.

Terrestrial

Geologic formations at Gordon Creek gas field. For the demonstration, CO, will be produced from the White Rim
Sandstone and the gas will be injected into the Navajo Sandstone. Seals prevent the gas from migrating upward.
Gordon Creek field produces methane gas from the Ferron Sandstone. The Kaibab Formation may contain CO, in
some areas of the field but is a seal in other areas. Depths (formations tops) are from the Gordon Creek Unit 1 well.

Carbon Sequestration Options

Mineralization

Geologic

e
== confini" i

Lo able
et

Block diagram showing terrestrial and geologic sequestration. Geologic sequestration can be in old
oil and gas fields, unmineable coal beds, and saline aquifers such as the Navajo Sandstone. From
Colorado Geological Survey, 2007, Resource Series 45.

The UGS has been a member of the SWP since its inception in
2003. In an earlier project, we identified and characterized natu-
rally occurring CO, deposits throughout Utah to better under-
stand the seal and reservoir properties needed for a potential
storage site. Next, we characterized reservoirs throughout the
state, identifying saline aquifers having CO, storage potential as
well as several specific sites for possible commercial develop-
ment for the NETL Carbon Sequestration Atlas of the U.S. We
were also a major contributor to the reservoir characterization
for the CO,-enhanced oil recovery project at Greater Aneth field.
For the current study, we will be leading the geologic character-
ization of the Navajo and White Rim Sandstone reservoirs and
overlying seal formations at Gordon Creek field and throughout
Carbon and Emery Counties.

The Gordon Creek demonstration will be watched closely
throughout the world by scientists and policy makers involved
in climate issues. A successful commercial-scale demonstration
at Gordon Creek field could provide long-term benefit to Utah'’s
coal and power generation industries and possibly lead to the
development of a new carbon sequestration industry in Utah.

A full list of the SWP partners and additional information about
SWP activities can be found at http://southwestcarbonpartner-
ship.org.

Brigham Young University student Walter Harston (left) and the author examining the
White Rim Sandstone in Black Box Canyon, San Rafael Swell. At Gordon Creek field,
the White Rim contains CO, that will be produced for the demonstration.
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Is THERE CORAL IN
GREAT SAIT LAKE?

By Jim Davis
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Stromatolite areas in Great Salt Lake. Although stromatolites
in the north arm of the lake can be seen, their cyanobacteria

colonies no longer exist due to salinities that are about double
or triple that of the south arm, a condition created when the

railroad causeway was constructed in 1959. Map modified from
Eardley, 1938; Gwynn and Murphy, 1980.




A sliced stromatolite from Rozel Point, Great Salt Lake, measuring about
seven inches across, shows a porous structure and contorted laminations.

Voids such as these hold hydrocarbons in massive deposits off the coast of
Brazil. Photo by Michael Vanden Berg

UGS geologist Tom Chidsey holds a small, bleached-out (no living
organisms) stromatolite near Stansbury Island, Great Salt Lake.
Photo by Michael Vanden Berg.

\

A Great Salt Lake stromatolite was donated to the UGS in the

A stromatolite reef emerges from Great Salt Lake near Hat Island in Sep-
1990s and is housed at the Utah Core Research Center. Periodic tember, 2007, when lake levels were nearly five feet below the average of
saline spray keeps it healthy, green, and vibrant. The stromatolite 4200 feet. Photo by Jim Van Leeuwen, courtesy of the Utah Division of
measures 16 inches in diameter and weighs almost 40 pounds.

Wildlife Resources, Great Salt Lake Ecosystem Program.
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by _]ih:: bavis

Far out in Utah's west desert, 25 miles
from the Nevada border, is a solitary clus-
ter of hills called The Honeycombs, also
known as the Honeycomb Hills. Rising just
a few hundred feet above the surround-
ing landscape, the humble Honeycombs
are overshadowed by neighboring Great
Basin mountain ranges. The hills barely
draw notice, until examined up close. Their
rough and craggy rocks—mostly gray but
also red, orange, lavender, and pink—are
permeated with hollows ranging from
pea-sized pits to alcoves large enough to
shelter a horse and rider. The pattern of
the hollows and the thin walls that sepa-
rate them resemble the hexagonal cellular
structures of beehives that give The Hon-
eycombs their name.

An outcrop of lace rock; orange lichen covers the rocks at left. Out-

crop is about 40 feet high.

10 “SURVEY NOTES

Geologic Information

The distinctive appearance of the rocks at
The Honeycombs results from a process
known as honeycomb weathering, also
called cavernous or alveolar weathering.
This type of weathering produces rock rid-
dled with cavities known as tafoni, giving
the rock a texture described as lace rock,
stone fretwork, or stone lattice. Pitting in
the stone can be nested—smaller cavi-
ties within larger ones that are themselves
within larger ones. This type of weather-
ing is typically found on inclined or verti-
cal rock faces and occurs worldwide at all
latitudes. Honeycomb weathering is an
especially common feature on cliff faces in
deserts and along seacoasts.

Honeycomb weathering is likely a combi-
nation of physical and biological factors.
“Salt weathering” is often cited—account-
ing for the prevalence of the weathering fea-
tures at ocean and desert locales—by way
of pressurization in rock pores from salt
crystal growth, hydration, or decay
through chemical processes from
salts such as halite, gypsum,
epsomite, sylvite, and mira-
bilite. Other mechanisms
that contribute to hon-
eycomb features include
internal characteristics of
the rock such as bedding
planes and rock heteroge-
neity, and external factors

View of The Honeycombs from the Weiss Highway
looking to the north-northwest. The Honeycombs
include one large elongate and irregularly shaped

hill (right) and one small, circular hill (far left),
unofficially named “Big Honeycomb Hill” and
“Bell Hill,” respectively. The hills are the erosional

remnant of a single lava dome.

such as microclimate (wind and air pres-
sure, humidity, solar radiation, frost action,
and thermal stress). Microorganisms such
as algae and fungi on the rock and within
rock pores protect the thin walls between
the cavities and preserve the seemingly
delicate tafoni. Honeycomb weathering can
develop within a human time frame, emerg-
ing and enlarging on rock walls and stone
monuments in less than a century. Tafoni
features form in a wide variety of rock types,
including rhyolite at The Honeycombs, but
typically is seen on sandstone and granite.

The Honeycombs were created by a volca-
nic episode 4.7 million years ago. During
the eruption, magma oozed upward
through limestone and older volcanic
rocks, culminating in an explosive erup-
tion of ash and rock fragments followed by
lava flows. Forty feet of tuff (consolidated
ash and other volcanic debris) underlies
a lava dome of 200 million cubic yards of
topaz-rich rhyolitic lava. The lava dome has
since been eroded to form the hills, and the
central magma conduit is exposed within
The Honeycombs. The Honeycombs are a
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From U.S. Highway 6 between Delta and Lynndyl, go west on
State Route 174 (Brush Highway). After about 41 miles, and
about 32 miles after passing the sign for the Topaz Mountain
turnoff, turn left onto a well-graded dirt road (Weiss Highway),
which is marked by a sign for Trout Creek, Callao, Gold Hill, and
Ibapah. After about 30 miles you will see The Honeycombs,
a few hundred feet off to the right (east) of the Weiss High-
way. Several dirt roads lead to the hills: the southern road goes
around to the back of the hills (east side) and then continues
on a few hundred yards as a four-wheel-drive high-clearance
road, the middle road goes to the southern side of the hills,
and the northern road begins just after passing Bell Hill and
ends on the north side of the hills. Be sure to have a full tank of
gasoline, food and water, a spare tire, and emergency supplies,
as services are distant from The Honeycombs. Contact the
Fillmore Bureau of Land Management Field Office for more

. :\:: R:ad information and current conditions at (435) 743-3100.
——— I 0al .

1‘

young component of a swath of volcanism stretching east-
ward from Nevada through Juab County and into southern
Tooele County. This zone is referred to as the beryllium belt
of western Utah (also the Deep Creek—Tintic belt) because of
numerous occurrences of beryllium mineralization.

The Honeycombs have enticed geologists because of the
rock’s distinctive geochemical signature—enriched in ele-
ments such as beryllium, fluorine, uranium, tin, rubidium,
thorium, cesium, yttrium, and lithium. Since the discovery
of beryllium here in the early 1960s, various companies have
explored for this metal as well as uranium. In 2010, all min-
eral claims at The Honeycombs were acquired by the Canada-
based gold and rare earth metal company Redhill Resources
Corporation. The Honeycombs have been dubbed a “minia-
ture Spor Mountain,” in reference to a mountain of similar
origin 20 miles to the east. At Spor Mountain, the majority of
the world’s beryllium is produced from Earth’s largest known
deposit. Currently, The Honeycombs are a Bureau of Land
Management public community pit for collecting the sought-
after lace rock that is desirable for display in aquariums. [

4

Honeycomb weathering on a rhyolite boulder in the northern part of The Honeycombs.

Useful Maps: Fish Springs 30' x 60' quadrangle
(1:100,000 scale), Middle Range North
7.5' quadrangle (1:24,000 scale)

Location: N 39° 42.47' W 113°34.73' W

Elevation: approximately 5100 to 5686 feet

Erosion has exposed the central magma conduit with its vertical,

concentric, and contorted layering or flow-banding of rhyolite.
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2011 LEHI HINTZE AWARD

The UGS congratulates Ted Arnow (retired, USGS), this year's recipi-
ent of the Lehi F. Hintze Award! Ted had a distinguished professional
career in the groundwater and hydrology disciplines in Utah. One of
Ted’s most significant achievements was the extraordinary increase in
productivity of the USGS water-resource program, which collaborated
with the State Department of Natural Resources in the publication of
21 major technical reports. Now 90, Ted has also been a life-long sup-
porter of the geologic community; he was one of the founding mem-
bers of the Utah Geological Association and the author of its Constitu-
tion. Ted is a well-deserving winner of the Lehi Hintze award.

A A

Named for the first recipient, Dr. Lehi F. Hintze of Brigham Young Uni-
versity, the Lehi Hintze Award was established in 2003 by the Utah
Geological Association and the UGS to recognize outstanding contri-
butions to the understanding of Utah geology.

NEw ONLINE LIBRARY CATALOG

A new online catalog is now available for - Naitoral Raseurcas Hbvary Online Catalog P
the Utah Department of Natural Resources DNR
Library. The new system will allow for greater

searching capabilities and provide access to rcHome. My Acczunt More Resources

GoBack Help Limit Search New Search My List Bookmark this page Permalink Logout

some of the libraries's collection online. Use

. . . Search Results Continue search in:
chk Search to find items by tltle, author, words or phrase "arnow" search found 13 titles. Google
subject, or series, or use the Advanced Search N Developing a state water plan : a basic water resources data m

. . . aaatomy et roaeam for Uish o You Found Titles in
function to search using multiple fields at kit Al S N Categories:
N . . 23 p., maps 28 cm. Botany
once. Contact the Utah DNR Librarian with 155 e Garrt srgner, Goer
. Main Collection
questions about how to use the new system at Geaogy
3 ¢ h anieea r| < @ uta h oy 2. ::::It;;;l::: ; iatatm vt plan : ground-water conditions in [an) Earth Sciences
1-537- or ste .gov. v, T -
01-537-3333 P g PaceHd e imdbCh0
:ggr,, maps 28 cm. Library Info
1 copy available at Utah Department of Natural Resources Library in About us
Main Collection Newly Added
3. :.3’::,’::;:;‘:;::‘“’ plan : ground-water conditions %
Add to My List  Arnow, Ted
Place Hold 628.11 UT1DC NO.3
99 p., maps 28 cm.
1965
1 copy available at Utah Department of Natural Resources Library in
Main Collection

EMPLOYEE NEWS

The Energy and Minerals Program welcomes Peter Nielsen as a geologist. He has an M.S. in Geology from Brigham
Young University, and previously worked as a consultant in hydrology and geochemistry, a computer modeler, and a
resource evaluator for coal mines.

In September, the Energy and Minerals Program bid farewell to Valerie Davis, who retired. Lisa Brown resigned as
secretary for the Mapping and Geologic Hazards Programs after eight years of service. Jim Ollerton, a geologist with
the Geologic Hazards Program, left in November to pursue other interests.

UGS BoARD NEWS

UGS Board Chair Don Harris resigned in September when he accepted a new job and moved out of state. The
Governor appointed Marc Eckels as his replacement. Marc is chief operating officer, vice president, and a director
of Wind River Resources Corporation and Wind River Il Corporation. He has considerable oil and gas experience from
the Uinta Basin, as well as diverse minerals exploration and engineering geophysics experience.
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TEACHER'S CORNER

by Mark Milligan

Last October the UGS celebrated its 1oth year of hosting students for
Earth Science Week (ESW).* In these 10 years nearly 7,000 students
have attended! The 4th graders we wowed in 2001 may now be sopho-
mores in college.

In 2011, 680 students from seven schools rotated through five 15-minute
activity stations where they observed erosion and deposition on a stream
table; learned about the properties of rocks and minerals in the mineral
identification room, in the rock talk room, and at the “gold” panning
troughs; and studied dinosaurs in our paleontology prep lab. Thanks
to numerous volunteers from various agencies, universities, corpora-
tions, and organizations, this year was another resounding success, as
evidenced by the following comments taken from thank-you notes:

EARTH SciENCE WEEK 2011

A 10 YEAR MILESTONE

“It was a VERY, and I mean very, cool trip.”
(J.E. Cosgriff student)

“Best field trip EVER.” (Hawthorne Elementary student)

“My students had an AMAZING experience
participating in all of the Earth Science Week
learning activities yesterday. The staff’s
enthusiasm and the spectacular specimens were
the foundation of solid science learning. Thanks
for making the activities so interactive and for
helping to challenge student thinking.

The Rock Cycle poster is the best I've seen....”

(Hawthorne Elementary teacher)

“My favorite activity was the [stream table] model. Sadly, my
Range Rover and beach house were washed away.”

(J.E. Cosgriff student)

“I cannot wait to come again. Iloved it.”
(J.E. Cosgriff student).

“Thank you for sharing the wonders of the world. I never knew that
there would be so much fun and learning in science.”

(Hawthorne Elementary student)

*ESW activities at the UGS started in 2001 but were canceled in 2008 due to construction at
the Utah Core Research Center, making this the 10th ESW.

“It is the very best field trip in the valley,
and we were so lucky to go.”

(Sunrise Elementary teacher)

As a final note, for students such as these who

are anxious to return, UGS will host the 11th
annual ESW on October 9-12, 2012.

- A

s nasaos w3 Landslide hazards in Utah, by Gregg Beukelman, 4 p.,
= PI1-98 FREE

et Geologic map of the Thompson Point quadrangle, Kane
_ County, Utah, and Coconino County, Arizona, by Janice
M. Hayden, CD (2 pl. [contains GIS data]), scale 1:24,000,

Paleoseismology of Utah, Volume 21—Compilation of
198283 seismic safety investigation reports of eight SCS
dams in southwestern Utah (Hurricane and Washington
fault zones) and low-sun-angle aerial photography,
‘Washington and Iron Counties, Utah, and Mohave
County, Arizona, compiled by Steve D. Bowman, Brennan
W. Young, and Corey D. Unger, 6 DVD set (4 p., 2 pl., 789
photographs [contains GIS data]), OFR-583.............. $49.95

ISBN 978-55791-830-7, M-249DM .....cccureuvereunennenes $24.95

Geologic map of the White Hills quadrangle, Washington
County, Utah, by Janice M. Hayden, CD (11 p., 2 pl.

Interim geologic map of the Johnson Lakes quadrangle,
Kane County, Utah, and Coconino County, Arizona, by
Janice M. Hayden, 13 p., 1 pl., 1:24,00 scale,

OFR-584 $13.95

[contains GIS data)), scale 1:24,000, ISBN 978-1-55791-
847-5, M-250DM $24.95

Coal resources of the Muley Canyon Sandstone Member
of the Mancos Shale, Henry Mountains coalfield, Utah,
by Sonja Heuscher, CD (18 p.), ISBN 978-1-55791-852-9,

Interim geologic map of the west part of the Panguitch

30' x 60' quadrangle, Garfield, Iron, and Kane Counties,
Utah—Year 3 progress report, by Robert E Biek, John J.
Anderson, Peter D. Rowley, and Florian Maldonado, CD
(107 p., 1 pl.), 1:65,000 scale, OFR-585......ccveuecununee $17.95

SS-138 $14.95

Utah’s Energy Landscape—2010 update, by Michael D.
Vanden Berg, 45 p., ISBN 1-978-1-55791-851-2,
C-113 $5.95

Interim geologic map of the Provo 30' x 60' quadrangle,
Salt Lake, Utah, and Wasatch Counties, by Kurt N.
Constenius, Donald L. Clark, and J. Buck Ehler, DVD (42 p.,
2 pl. [contains GIS data]), scale 1:62,500,

OFR-586DM $24.95
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INTERIM GEOLOGIC MAP
oF THE Provo 30' x 60"
QUADRANGLE, SALT LAKE,
UTAH, AND WASATCH
CouNTIES, UTAH

The Utah Geological Survey recently released
an interim geologic map covering ~1800 square
miles of north-central Utah, from Strawberry Reservoir on the
east, through the Provo area and Utah Valley, to Utah Lake and the Lake Mountains

on the west, and from Point of the Mountain and Deer Creek Reservoir south to Payson.

The map covers the populated Wasatch Front and Interstate 15 corridor, as well as the less populated backvalley area to the
east. This new map depicts the regional geology in unprecedented detail, and is the first release in color of the backvalley
part of the map. The open-file report contains explanatory information, including a 40-page booklet describing map units
and providing geologic references, and a second plate with lithologic columns, correlation diagrams, age-data tables, an
index to geologic mapping, and geologic symbols. This DVD release also includes digital geologic data in PDF format and
GIS (Geographic Information Systems) format.

Open-File Report 586DM
Available at the Natural Resources Map & Bookstore $24.95

UGS Blog NATURAL RESOURCES
M geology.utah. gov[blog MAP & BOOKSTORE

mapstore.utah.gov

1594 W North Temple
Salt Lake City, UT 84116
801-537-3320 or 1-888-UTAHMAP
Monday—Friday 8:00 a.m.—5:00 p.m.






