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awhile for us to drag ourselves
back to the relatively good air and
the cooler (100-degree) tempera-
tures at the shaft station. Farther
along in the same drift where we
had been working, the original
miners had reported temperatures
of 155-165 degrees, but we were
not foolhardy enough to try to
confirm these numbers in the
presence of such bad air.

Hal relates another unpleasant situa-
tion:

Another incident that has stayed
in my mind involves a chance en-
counter with a burly and unpre-
dictable survivalist, definitely an
unsavory individual. While fol-
lowing a very dim and rutted
road in southwestern Utah, Chris
Heropoulos, a Survey colleague,
and I came upon this character
banking dirt with a small bulldoz-
er against a blockhouse-like struc-
ture built of railroad ties that was
apparently under construction.
He immediately demanded to
know why we were trespassing
on his property. I started to ex-
plain that we had not seen any no-
trespassing signs along the road
that we had been following, but
before I could finish, he cut me off
by saying that if he had his way,
every government employee
would be lined up against a wall
and shot. Ilaughed a little ner-
vously at this outburst, but he just
looked at me with a steely eye and
said that he was not joking. He
went on to denounce all forms of
government—Ilocal, state, and fed-
eral—and then launched into a
long, gory description of the racial
wars that he insisted would soon
sweep over the nation. It would
become the true Armageddon,
with every man fending for him-
self. This tirade went on and on,
and when it was over, I thought I
detected a softening in his attitude
toward us, so I asked if he would
give us permission to look at the
old mine and prospects we had
come to examine. With this he

again exploded in anger and said
that all he would give us was five
minutes to get off his land before
he started shooting, and waved
his arm toward two rifles in the
gun rack of his truck. It goes
without saying that we lost no
time in leaving. We completed
our map of that area by air-photo
interpretation.

66 Lie was hard-
working, ethical,
fun to be with in the
field, competent,
and observant.
Utah geology has
been much
elucidated by his
‘dedicated efforts. »

Ed Tooker, a long-time friend and
USGS colleague, writes:

I guess some of my fondest mem-
ories occurred during many early
field trips when Hal patiently

helped acquaint me, an eastern in-

terloper, with some of the signifi-
cant geologic features of the Utah

region. One attribute of Hal's that

I personally resent, because he
completely outclasses me, is his

tremendous, almost photographic,

instant recall of names, places,
mine production data, and details
of complex mining district geolo-
gy (Rudy Kopf and Myron Best
also attest to Hal’s incredible
memory). Hal’s contributions [in
collaboration with Tom Lovering]
to the literature of wall-rock alter-

ation and the stratigraphy and ge-

ologic structures at East Tintic are

landmark documents. Hal re-
ceived the Department of the Inte-
rior’s Meritorious Service Award
in 1976 for his achievements as a
scientific administrator and re-
search scientist in the field of min-
eral resources. He was an active
participant on committees in the
Society of Economic Geology, was
a lecturer at university and profes-
sional society meetings, and was a
delegate to an international re-
source conference. He was nomi-
nated by his colleagues in the
Branch of Western Mineral Re-
sources for the Distinguished Ser-
vice Award.

Rudy Kopf, another USGS geologist,
was Hal's field assistant in the West
Tintic Mountains, the Sheeprock
Mountains, and the Simpson Moun-
tains from about 1964 to 1980 (when
funds permitted). Rudy recalls that
Hal had many admirable traits.
Among them were “honesty, always
a gentleman, and the ability of ex-
plaining complex geologic concepts
in simple language, a talent few geol-
ogists have mastered.” Hal was very
dedicated to a task and Rudy says
that “Hal would be halfway up a hill
before I could get my backpack out
of the vehicle.” However, Rudy
states that Hal also has a lighter side:

Hal was one of several gifted writ-
ers of some early USGS Pick and
Hammer shows which were annu-
al in-house comedy skits largely
devoted to puncturing the bal-
loons of fellow Survey geologists
whose egos had become over-in-
flated. In one skit, Hal played the
role of a mafia gang member
named Sam Mateo. He played the
part to the hilt.” (Hal, however,
emphatically asserts that his most
challenging role was as “Gertie,
the ugliest bar girl in the Bottle
Mountain Bar” in the Nevada
show of 1958).

Hal and Lehi Hintze were under-
classmen in the Geology Department
at the University of Utah in the years
of 1940 and 1941. Many years later,
Hal and Lehi crossed paths once
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again. Lehi was teaching at Brigham
Young University (BYU) and Hal
was finishing some quadrangle maps
around the San Francisco mining dis-
trict west of Milford. The BYU field-
camp students had mapped some of
this area and Hal used the informa-
tion in his map compilations. Lehi
states that Hal “was always the com-
plete professional government geolo-
gist.” He “was hardworking, ethical,
fun to be with in the field, compe-
tent, and observant. Utah geology
has been much elucidated by his
dedicated efforts.”

Paul Proctor, another of Hal’s class-

mates at the University of Utah, re-

lates the following tales:
While majoring in geology at the
University of Utah, Hal served as
Bronson Stringham’s mineralogy
lab assistant. Bronson emphasized
hand specimen identification and
some students became so good at
recognizing the department’s
specimens that when Hal would
toss one in the air, the students
could often name it and give its
chemical composition before it
came down.

While mapping rock alteration in
the Tintic mining district with
Lovering, Hal and Tom found that
certain kinds of alteration showed
up better on wet rocks than dry
ones. Some observers reported
that Hal and Tom literally licked
their way across the entire district.

Hal’s geologic mapping, descriptions
and interpretations of structures, and
shrewd comprehensions of ore depos-
its, all comprise an illuminated banner
that lights the path for others to fol-
low. The State of Utah owes a deep
debt of gratitude to Hal T. Morris!
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TUFA DEPOSITS

in western Grand County

by Hellmut Doelling

ineral-charged waters of
cold-water, carbon dioxide-
driven geysers and springs

deposit travertine and tufa. Traver-
tine is a mineral consisting of mas-
sive, usually layered calcium carbon-
ate (as aragonite or calcite), usually
formed as a spring deposit. Tufais a
porous rock formed as a spring de-
posit, not necessarily of calcium car-
bonate. Both layered and porous va-
rieties are present in western Grand
County and both consist of calcium
carbonate so I will refer to both as
tufa deposits. They are found as high
as 165 feet above current erosional
levels, indicating that deposition has
been active in the area for at least the
past 200,000 years. Some tufa de-
posits are active; they continue to ac-
cumulate calcium carbonate from the
mineral matter brought to the surface
by the spring water. Others are inac-
tive; they are not receiving new de-
posits and are undergoing erosion.

The tufa deposits are found in two
distinct areas, respectively located
about 4.5 miles and 10 miles south of
Green River, Utah. The tufa area
closest to the Green River is associat-
ed with Crystal Geyser in the SEV,
SEV4, section 34, T.21S., R. 16 E.
(SLBM), and the second area is asso-
ciated with Tenmile geyser (informal
name) located along Salt Wash, SW¥%,
SEY4, section 25, T. 22 S, R. 16 E.

Water from Crystal Geyser contains
11,000 to 14,000 parts per million

(ppm) total dissolved solids and is
rich in sodium, calcium bicarbonate,
chloride, and sulfate (Barton and Fuh-
riman, 1973 as reported in Baer and
Rigby, 1978). Good drinking water
usually contains less than 300 ppm.
The Tenmile geyser was not checked
but should be similar.

Active Tufa Deposits

The mineral-charged waters of gey-
sers and springs form tufa and traver-
tine deposits. Welsh and others
(1980, p. 82) indicated that certain
species of algae may be involved in
the precipitation of the calcium car-
bonate. Bright-yellow ochre to
dusky-reddish-brown coloration (iron
oxides) adorns deposits actively
adding calcium carbonate. The tufa
surface displays thousands of small
terraces, each with an undulating
floor and marginal lip. The active de-
posit at Crystal Geyser extends 215
feet east from the Green River and is
240 feet wide north to south. The
standpipe of an old petroleum test
well, the Ruby No. 1-X from which
most of the water now erupts, is only
25 feet west of the eastern edge of the
deposit. Inactive tufa extends another
40 feet to the base of the Summerville
Formation bluffs. Several spring
pools, each surrounded by a few feet
of active tufa, are found within this
otherwise inactive 40-foot tufa zone.

The active zone of tufa around Ten-
mile geyser, which also erupts from a
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standpipe, is relatively small. The
yellow ochre to dusky-reddish-brown
coloration is very noticeable, but ex-
tends only 10 to 15 feet. The geyser is
located in the alluvial plain of Salt
Wash, a tributary of the Green River
which flows in the Tenmile graben.
The dimensions of this tufa deposit
indicate that the water does not erupt
very high. Active algal action is limit-
ed to areas of wetting.

Not far from Tenmile geyser is a nat-
ural mineral-charged spring that
forms a pool 2 by 3 feet in diameter
and 6 inches deep. At the bottom of
the pool are three holes that discharge
effervescing gas-charged cold water.
At the time of my visit, the pool over-
flowed at the rate of only two quarts
each minute. Nevertheless, the pool
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Energy News

The Utah Oil Sample Bank and
characteristics of Utah crude oils
by Thomas C. Chidsey, Jr., Robert W. Gloyn, Craig D. Morgan, and Carolyn M. Olsen

roduction of oil in Utah is
Pwidely distributed throughout

the state in over 150 fields in 11
counties. Productive reservoirs
(porous rock units containing oil and
gas) range in age from Devonian (400
million years ago) in the Paradox
basin to late Tertiary (Pliocene - 5.3
million years ago) on the northeast
side of the Great Salt Lake. In some
areas, many oil fields produce from
the same reservoir. For example,
over 90 fields in the Uinta Basin pro-
duce oil from the Paleocene and
Eocene (66.4 to 57.8 million years
ago) Wasatch and Green River For-
mations and over 60 fields in the
Paradox basin produce from the
Pennsylvanian (320 million years
ago) Paradox Formation. Other
reservoirs produce from only a single
field, such as the Pennsylvanian
Weber Sandstone at the Ashley Val-
ley field in the eastern Uinta Basin.
Oil from different reservoirs and
sometimes from different parts of the
same reservoir (even within the same
field) show different physical and
chemical characteristics. These char-
acteristics provide valuable informa-
tion on the source, migration, and
origin of the oil, and can be used to
help explore for new oil accumula-
tions.

In'1991, the Utah Geological Survey

(UGS) initiated an oil-sampling pro-
gram as part of a state-wide hydro-

carbon source-rock study in coopera-
tion with the U.S. Geological Survey.
Oils collected for this program are
available to industry and other re-
searchers who are interested in deter-
mining the chemical composition
and organic makeup of the oil. To
determine the organic makeup, re-
searchers identify individual molecu-
lar groups within the oil and the type
of organisms from which these mole-
cular groups originated. These
groups are known as biomarkers.
The biomarkers from the oil can be
matched with biomarkers from or-
ganic-rich shales and other possible
source rocks to determine which
rocks generated the oil, and the ther-
mal history and migration pathways
of the hydrocarbons. This informa-
tion is critical to finding new oil
fields. Evaluation of the oils that
come from small, isolated reservoirs
is particularly important in order to
pinpoint potential additional undis-
covered accumulations.

The Utah Oil Sample Bank currently
contains 81 representative samples
from 29 reservoirs covering 40 oil
fields. The samples are from all
major fields in the state and from a
number of smaller, scattered or iso-
lated fields. Samples were donated
by 34 field operators and were col-
lected in cooperation with the Utah
Division of Oil, Gas and Mining,.
The oil samples are stored at and can

be borrowed from the UGS Sample
Library. A complete listing of the
samples, including well name and lo-
cation, oil field, reservoir, and more
is available from the UGS.

The UGS and Humble Geochemical
Services are determining the basic
physical characteristics of the oils as
well as sulfur and nitrogen content.
These analysis help determine the
types of products, refinery processes,
and price for individual crude oils.
Physical characteristics include spe-
cific and API (American Petroleum
Institute) gravity, pour point, viscosi-
ty, and color. API gravity is the mea-
surement used the most by petrole-
um engineers and geologists to de-
scribe the density of oil. Generally,
the higher the API gravity the better
the oil is for refining. API gravities
of Utah oils range from 5.6° to 69°.
Tertiary oils from the Uinta Basin av-
erage 29.4° and Pennsylvanian oils
from the Paradox basin average
40.2°.

Pour point is the lowest temperature
at which an oil will flow. Pour
points of Utah oils range from 5 to
130°F. Uinta Basin oils have high
pour points, averaging 90°F, because
of high paraffin (wax) content. Vis-
cosity measurements are commonly
expressed in the time required for a
specific volume of liquid to flow
through an orifice of a specific size at
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Rules and regulations regarding rock
and mineral collecting in Utah

by Geologic Extension Service Staff

tah’s rock and mineral collec-
l I tors must adhere to rules and

regulations established by
owners of the lands on which they
wish to collect. Prior to collecting,
rockhounds should determine own-
ership of the lands they intend to
visit and familiarize themselves with
the regulations that apply to collect-
ing on those lands. Utah’s lands are
managed by the federal government
(Bureau of Land Management, U.S.
Forest Service, National Park Ser-
vice, or the Bureau of Indian Affairs),
state government (Utah Division of
Sovereign Lands and Forestry), and
private owners (including local gov-
ernments). Rockhounding permits
are required to collect on some gov-
ernment lands, and permission is re-
quired to collect on private lands.

FEDERAL LANDS

About 67 percent of Utah’s lands are
managed by the federal government.
Most of this land is open to collecting
except for National Parks, National
Monuments, Indian Reservations,
military reservations, dam sites, and
wildlife refuges.

Bureau of Land Management

(BLM) Lands: The casual rockhound
or collector may take small amounts
of petrified wood, fossils, gemstones,
and rocks from unrestricted federal
lands in Utah without obtaining a
special permit if collection is for per-
sonal, non-commercial purposes.
Collection in large quantities or for

commercial purposes requires a per-
mit, lease, or license from the BLM.

Collectors of petrified wood on BLM
land are subject to slightly different
rules. Collecting for personal use has
a maximum limit of 25 pounds plus
one piece per day but cannot exceed
more than 250 pounds per calendar
year. Use of explosives and/or
power equipment is forbidden. Col-
lectors wishing to resell their petri-
fied wood specimens must apply for
a permit.

National Parks and Native Ameri-
can Lands: Collecting on National
Park Service or Native American
lands is prohibited.

U.S. Forest Service Lands: Rock and
mineral collecting on lands managed
by the U.S. Forest Service requires a
permit. Although collecting is al-
lowed in most districts and permits
are free, collecting rules vary among
districts.

STATE LANDS

State-owned properties are managed
by the Division of Sovereign Lands
and Forestry, and a Rockhounding
Permit is required to collect on these

lands. The annual permit costs $5 for

individuals or a family, and $200 for
an association/organization. With
the permit, rockhounds may collect
up to 25 pounds plus one piece per
person per day, up to a maximum of
250 pounds per year. Collectors can-
not operate in state and local parks.

To remove rock and mineral speci-
mens from state lands, commercial
collectors must also follow specific
regulations, and apply to the Utah
Division of Sovereign Lands and
Forestry for mineral leases. Materi-
als such as building stone, limestone,
gemstones, and volcanic materials
are commonly collected by amateur
collectors but require leases for com-
mercial collectors.

PRIVATE LANDS

To access or collect on privately
owned lands, collectors must contact
and obtain permission from the own-
ers prior to entering the property.

NOTE : These rules and regulations
do not apply for fossil collecting. For
rules governing fossil collecting in
Utah, contact the office of the State
Paleontologist at 300 Rio Grande, Salt
Lake City, UT, 84101, (801)533-3513.

SAFETY TIPS

Rockhounding can be a potentially
dangerous hobby. To minimize the
risk of injury, please remember:

* Wear protective equipment (safe-
ty glasses, gloves, boots).

* Do not work alone, and let some
one else know your schedule.

* Carry a first aid kit.

« Watch for others, and when on
hillslopes, never work directly
above or below anyone.

* Do not enter abandoned mines or
shafts.
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Public-access computer
now available at the UGS

Part of the mission of the Utah Geo-
logical Survey (UGS) is to make
available to a wide range of users ge-
ologic information obtained by, com-
piled by, or produced by the UGS.
To achieve this goal, we have recent-
ly made available a public-access
computer that contains over a dozen
databases dealing primarily with
Utah geology. The personal comput-
er is located in the UGS library, its
use is free-of-charge, and it is avail-
able for use 8:00-5:00 p.m., Monday
through Friday.

Most of the databases will be updat-
ed regularly, and more are planned
for installment onto the public-access
machine. The following list provides
details on the current databases.

Utah Geological Survey Databases

AMRMGR - Funded by the Gas Re-
search Institute, the AMRMGR (Atlas
of Major Rocky Mountain Gas Reser-
voirs) database contains a summary
of geologic and reservoir data for the
major gas fields in Colorado, New
Mexico, Utah, and Wyoming. The
database uses a menu-driven inter-
face that allows users to search or
browse through the database. AMR-
MGR can be searched by field name,
producing formation, and other geo-
logic and reservoir parameters. The
database is available for purchase in
hard-copy format at the UGS (Atlas
of major Rocky Mountain gas reser-
VOoirs).

HAZBIB - HAZBIB is a bibliography
of Utah’s geologic hazards. It con-
tains references of both published
and unpublished material. Types of
geologic-hazard references in the

bibliography include: earthquakes,
landslides, problem soils, flooding,
shallow ground water, and radon.
HAZBIB uses a menu-driven inter-
face that allows users to search the
database for references by author,
title of reference/ publisher, or by
key words (subject and location). An
ASCII file of HAZBIB data is avail-
able for purchase (UGS Open-File
Report 264-DF).

INTEGRAL - INTEGRAL is a menu-
driven database that manages UGS
surface and subsurface point-source
geologic data. Most of the records in
the database are petroleum explo-
ration wells, and examples of data in
the database include: bore-hole loca-
tion, geophysical logs, geologic for-
mations, age dates, oil and gas pro-
duction, and more. INTEGRAL is
written in Paradox Application Lan-
guage (PAL) and is accessed through
Windows. Although currently func-
tioning, much data still remains to be
entered into the database. INTE-
GRAL is sure to become the most
popular database at the UGS.

MAPBIB - MAPBIB is a bibliogra-
phy of geologic maps of Utah. The
database includes both published
and unpublished geologic-map refer-
ences. It uses a menu-driven inter-
face that allows users to search or
browse the database. Searches can
be performed by map author, title,
publication, map scale, and location.

UGS Library Card Catalog - This
database is a bibliography of non-
journal publications housed in the
UGS Library. It uses a menu-driven
interface that allows the users to
search or browse through the data-

base. The user can search for publi-
cation references by card-catalog
number, author, title of publication,
or by using key words.

UMOS - Utah Mineral Occurrences
is a list of mines and mineral occur-
rences on the Cedar City, Delta,
Richfield, and Tooele 1x2 degree
maps (scale 1:250,000). The user
must know Rbase v.2.11 database
manager to search or browse
through the database. An ASCII file
of the UMOS data for each of the 1x2
degree maps listed above is available
for purchase (UGS Open-File Reports
153-DF, 183-DF, 184-DF, and 185-DF).

URANIUM - This database contains
approximately 2,500 uranium assays
sampled from outcrops and mine
tailings throughout Utah. Data is
presented in raw form and users
must be familiar with Quattro Pro
software to browse the database.

Utah Coal Data - Utah Coal Data
consists of four databases containing
physical and chemical characteristics
of Utah coal. COALBC and COAL-
WP databases store data from the
Book Cliffs and Wasatch Plateau coal
fields, respectively; FERRON con-
tains data from Ferron Sandstone
coals in the Uinta Basin; and
COLMISC contains data from coal
fields in other areas of Utah. Users
must know Rbase v.2.11 database
manager to search or browse
through the database.

U.S. Geological Survey Databases

Utah Geographic Names - This data-
base contains names of geographic
features in Utah (for example, lakes,
rivers, valleys, summits). It uses a


























