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Landslide-Prone Bench Reactivated 
by R. U. Pugmire and 

R. A. Wiggins 
Students, Weber State College 

In late February or early March, major 
activity resumed in a pre-existing land
slide area on the bluff immediately south 
of the Ogden Municipal Golf Course (see 
Quarterly Review, May 1970, p. 4). 

The typical rotational slump-block 
landslide involves deltaic sediments, 
chiefly sand and silt, laid down in Pleisto
cene Lake Bonneville. Fresh exposures of 
the permeable material indicate it is moist 
or nearly saturated throughout. Scarplets 

Aerial view of the landslide area. The Ogden 
Municipal Golf Course is at upper left. 

March I 7. Uppermost scarp was planed off and 
crevasses filled in; scarp grew I 6 inches the next 
24 hours and averaged 18 inches per day the 
next week. 

and crevasses criss-cross the upper portion 
of the landslide mass. Movement in nearly 
all directions, which tends to indicate the 
presence of a highly irregularly shaped 
slippage plane, has produced scarps and 
fractures . 

On April 3, the height of the upper
most scarp measured almost /7 feet. 
Downslope motion below the highest 
scarp appears to be slowing, while the 
horizontal displacement at the toe of the 
slide continues at an average rate of one 
inch per day. Attempts to correlate pre
cipitation and temperature change with 
the recorded daily slide motion appeared 
to be unsuccessful. 

March 16. A large scarp and several deep cre
vasses were evident at the top of the bluff. 

March 21 . The scarp attained a height of 6 feet. 

UG MS TO HOST 
STATE GEOLOGISTS 

The annual Meeting of the Association 
of State Geologists will be held in Utah 
for the first time this year. UGMS will 
host the activities in Moab, May 14 to 17. 

The Association consists of the direc
tors of 49 state geological surveys (Rhode 
Island is the exception) and of the 
Commonwealth of Puerto Rico. 

Attending as guests of the Association 
will be representatives from the U. S. 
Geological Survey, U. S. Bureau of Mines 
and the Environmental Protection 
Agency. 

These meetings provide an opportu
nity for members to discuss internal 
affairs as well as topics of mutual concern 
to both state surveys and the Federal 
bureaus. They are, for the most part, 
closed sessions. 

Meetings will be interspersed with 
field trips, followed by an excursion 
across the San Rafael Swell and brief 
visits to areas of geologic importance . in 
Salt Lake City. 

Moab has graciously extended its 
hospitality. 

March 27. Nine days after the scarp area had 
been bulldozed to a flat surface, the scarp 
height measured 14½ feet. 
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WGMAC REPORT: PART III avoid confusion, duplication . of effort, 
and to provide continuity and qualified 
inspectors. 

Note: The following report of the Western 
Governor's Mining Advisory Council was made 
to the Western Governor's Conference by A. C. 
Harding, WGMAC chairman, on July 14, 1971, 
at Jackson Lake Lodge. It has been presented in 
the Quarterly Review in three parts. Reprinted 
by permission. 

Optimism 

Miners are, by vocation, optimistic, 
putting their faith and their dollars into 
tomorrow. This Council believes that an 
improved environment is both necessary 
and possible, but it also believes that 
where no substantial, immediate or 
irreparable hazard or damage is involved, 
that improvement must come in an 
orderly fashion, that the rule of reason 
must prevail, so that in apparently sol
ving one problem we do not create 
others of equal magnitude, that consid
eration must be given to preventing local 
economic disasters, and to preclude the 
national possibility of what one news 
writer has termed an "environmental 
recession." 

The Prospector 

Despite all threats to and problems 
of the industry, we can probably predict 
that large, well established mining com
panies will survive simply because they 
have to, because the nation needs them. 
We can further predict that any unnec
essary controls will cause unnecessary 
expenditures with increased costs, which 
the public will pay, either through 
higher taxes, higher prices or both. It is 
the small operator who is most vulner
able, the man who lacks either the 
money or talent to cope with innumer
able problems, but we need to consider 
him, for we need him too, as we also 
need the present nonproducer, who may 
have only his dreams and little capital to 
contribute immediately to the nation's 
future. The prospector still exists. He 
looks through more knowledgeable eyes 
than did most of his predecessors and 
often uses more sophisticated tools, but 
his dream is still part of the American 
Dream. The mountaineer climbs, "be
cause it is there"; the prospector seeks 
because it might be there-or there-or 
there. To him every rock is potentially a 
new frontier. He still hears the voice 
that whispered in Kipling's poem, ''The 
Explorer" ... "Something hidden ... Go 
and find it. .. Go and look behind the 
Ranges ... Something lost behind the 
Ranges ... Lost and waiting for you ... 
Go!" ... Kipling also quoted his usual un-
material reward, "My price was paid me 

ten times over by my Maker," and said 
of the occasional success, "It's God's 
present to our nation .. .I've found it 
and it's yours!" If our environmental 
fears result in banishing from our west
ern mountains and deserts the prospec
tor with his dream, something good and 
necessary will vanish from our way of 
life. 

Safety 

Appended hereto, for the attention 
of state officials and organizations espe
cially concerned with mine health and 
safety, is a brief report. It urges more 
state control, under federal guidelines, 
for coal, metal and nonmetallic mines, 
plants and smelters and consolidation of 
federal responsibility within the Bureau 
of Mines. Also, there is a chart relating 
for many nations their energy consump
tion and national income, which may be 
of interest. 

With the exception of a specific 
recommendation we would like to make, 
requesting Conference approval of a plan 
to secure more abundant economic in
formation about western mining for 
next year's Conference, this concludes 
our report. 

Mine Safety 

Federal responsibility for mine health 
and safety should be vested solely in the 
U. S. Bureau of Mines, and should in
clude mines, plants and smelters, to 

Metal and Nonmetallic Mines 

Arizona and Colorado have entered 
into State Plan Agreements with the 
Department of the Interior to retain 
state responsiblity for the enforcement 
of metal and nonmetallic mine health 
and safety standards. It is recommended 
that the remaining states review their 
administrative policies and health and 
safety standards with the objective of 
determining the advisability of qualify
ing for a state plan, whereby the state 
will assume its right and responsibility 
for the enforcement of health and safety 
standards. 

Coal Mines 

The Federal Coal Mine Health and 
Safety Act of 1969 has pre-empted the 
field of Coal Mine Health and Safety to 
the extent that no meaningful enforce
ment function is left to the states. Puni
tive and indiscriminate federal regula
tions have closed many mines, threaten 
bankruptcy to others, and have and will 
continue to raise the price of coal 
unnecessarily without measurably in
creasing coal mine safety. The cause of 
coal mine health and safety would be 
better served by amending the law to 
permit state enforcement under federal 
standards and guidelines, as has been 
done in various areas of pollution con
trol, in metal mine safety and in the 
Occupational Safety and Health Act of 

(continued on page 4) 

Per capita national income compared with per capita energy consumption, 1968 (United 
Nations Statistical Yearbook). 
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Summer Field Work zn 
The geologists who plan to work in Utah during the 

1972 field season are listed below. The reference numbers in 
the left column correspond as far as possible with the location 
numbers on the accompanying map. 

1 Anderson, J. J. 
Kent State Univ. 

2 Averitt, P. 
USGS 

3 Baer, J. L. 
Brigham Young Univ. 

4 Biesinger, J. C. 
Utah State Univ. 

5 Bilbey, S. A. 
Utah State Univ. 

6 Blau, J. G. 
Utah State Univ. 

7 Burton, S. M. 
Utah State Univ. 

8 Bushman, A. V. 
Brigham Young Univ. 

9 Chappelle, J.C. 
Utah State Univ. 

10 Doelling, H. H. 
UGMS 

11 Engel, Rene 
Kern County, Calif. 

12 Fallstrom, V. R. 
Brigham Young Univ. 

13 Francis, G. G. 
Utah State Univ. 

14 Fuller, R. H. 
Utah State Univ. 

15 Gray, W. E. 
Utah State Univ. 

16 Hintze, L. F. 
Brigham Young Univ. 

17 Hintze, L. F. and M. Best 
Brigham Young Univ. 

18 Hogg, N. 
Brigham Young Univ. 

19 Hoover, J. 
Brigham Young Univ. 

20 Howes, R. C. 
Utah State Univ. 

21 James, W. C. 
Utah State Univ. 

22 Jones, R. L. 
Utah State Univ. 

23 Lawyer, G. 
Brigham Young Univ. 

24 Mecham, B. H. 
Utah State Univ. 

25 Melton , R. 
Brigham Young Univ. 

26 Newman, G. 
Brigham Young Univ. 

27 Palmer, J. 0., J. Cranor 
and S. Anderson 
Brigham Young Univ. 

Detailed mapping of the structure and vol
canic stratigraphy, Sevier Plateau (Piute 
Co.), Markagunt Plateau (west Garfield Co.), 
Tushar Mountains (east Iron Co.) and Black 
Mountains (east Beaver Co.). 

Areal geologic map, Cedar City 7½-minute 
quadrangle. 

Geology of the Sterling 7½-minute quad
rangle, Sanpete County. 

Mineral assemblages in core samples and 
their geochemical significance, Bear Lake. 

Geochemistry and petrography of the Mor
rison Fm., Dinosaur Quarry quadrangle. 

Geology of south part of James Peak quad
rangle. 

Structural geology of part of the Malad 
Range, Utah and Idaho. 

Pre-Needles Range silicic volcanism in west 
Millard County. 

Mineralization in the Bear River Range, 
Utah-Idaho. 

(a) Minerals inventory, Box Elder County, 
(b) minerals inventory, Garfield County and 
(c) potash investigation project. 

Geochemistry of tungsten. 

Geology of the Joy area, Drum Mountains, 
Millard and Juab counties. 

Environmental analysis of the Swan Peak 
Formation in Wellsville Mountain and the 
Promontory Range, north central Utah. 

Chemical exchange at the sediment-water 
interface, Bear Lake. 

Structural geology of Clarkston Mountain, 
Malad Range. 

Geology of the Fish Spring NW and SW 
7½-minute quadrangles, Tooele -and Juab 
counties. 

Geology of the Needles Range, Millard and 
Beaver counties. 

Basaltic andesites of west Juab County. 

Late Cenozoic volcanic rocks of the Sevier 
Desert, Millard County. 

Geology of the Wildcat Hills, Box Elder 
County. 

Environmental analysis of the Kinnikinic 
and Swan Peak formations, Idaho and Utah. 

Clay-water systems and cation-exchange 
equilibria in three forest soils, Bear River 
Range. 

Paleoecology of Dakota Sandstone near 
Hanksville, Wayne County. 

Petrography and geochemistry of the Fish 
Haven and Laketown dolomites, north 
central Utah and southeast Idaho. 

Paleoecology of Rico-Hermosa fms., Moab 
Canyon area, Grand Co. 

Conodonts of Joana Limestone (Mississip
pian), Millard and Beaver counties. 

Contact metamorphic effects of Sunset Peak 
area, south of Brighton. 

BOX H DER 20--0 

IHON 
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28 Pierce, C. and S. Leedom 
Brigham Young Univ. 

29 Rigby, J. K. 
Brigham Young Univ. 

30 Ritzma, H. R. 
UGMS 

31 Rockaway, J. D. 
Univ. of Missouri, Rolla 

32 Rowley, P. D. 
USGS 

33 Sandson, I. 
Brigham Young Univ. 

34 Summers, P. L. 
Utah State Univ. 

35 Terrell, F. 
Brigham Young Univ. 

36 Wengerd, S. A. 
Albuquerque, New Mex. 

37 Woodfill, R. D. 
Purdue Univ. 

38 Wright , 8. C. 
Utah State Univ. 

39 Yo ung, G. 
Brigham Yo un g Univ . 

15 

Page 3) 

Utah 
21 

STATE OF UTAH 

Ulf\iTJ\H 

10 

30 

Geology of the Little Drum Mountains, Mil
lard County. 

Paleoecology of Ordovician reefs, Confusion 
Range, southwest Millard County. 

(a) Oil-impregnated sandstone study, Raven 
Ridge and Nine Mile Canyon areas, (b) oil 
field study, Boundary Butte area, (c) frac
tures and jointing, north Uinta Basin and ( d) 
stratigraphic study, Kaibab Lower Moen
kopi, Circle Cliffs area. 

Engineering of the Cedar City area. 

Mapping of the structure and stratigraphy , 
Iron Springs mining district, Iron Co. 

Paleoenvironment of the Navajo Sandstone 
in San Rafael Swell, Emery County. 

Surficial geology of intermontane valleys , 
Mount Pisgah quadrangle. 

Paleoecology of Honaker Trail (Penn.) For
mation near Moab, Grand Co. 

Petroleum potential of southeast Utah 
(Paradox Basin). 

Geologic and petrographic investigation, 
north Keetley volcanic field, Summit and 
Wasatch counties. 

Farmington Canyon Fm. between Willard 
Canyon and Ben Lomond Pea k , Wasatch 
Mtns. 

Geology of Billies Mountain 7 ½-minute 
quadrangle, Utah County. 
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1970. This will require an active pro
gram by the states, preferably utilizing 
federal grants under Section 503 of the 
Federal Coal Mine Health and Safety 
Act of 1969, to include: 

( a) Amendment of the Coal Mine 
Health and Safety Act to authorize state 
enforcement under federal guidelines. 

(b) Research and investigation by the 
states and enactment of amendments to 
state coal mine statutes, specifically 
adapted to assure maximum coal mine 
safety, according to varying regional dif
ferences and the elimination of require
ments that are unnecessary or that are 
not conducive to coal mine safety. 

(c)A cooperative study among the 
Rocky Mountain States of amendments 
to Workmen's Compensation Laws to 
meet "Black Lung" requirements under 
Section 421 of the Federal Coal Mine 
Health and Safety Act. 

(d) A cooperative program among the 
states for education and dissemination 
of information concerning coal mine 
health and safety. 

Recommendation 

Mr. Chairman, Honorable Governors, 
Honored Guests: 

The Western Governors' Mining Advi
sory Council has tried over the years to 
fulfill the purposes for which the West
ern Governors Conference created it. We 
have, year to year, counciled with indi
vidual governors, met together with dele
gates from the various states, and, fi
nally , each year, have made a report in 
one form or another to the assembled 
governors. 

This year we have recognized that 
for all this time we have been conduct
ing our activities on a two-part assump
tion: that the governors, separately and 
collectively, recognized the value of the 
mining industry of the western states to 
each individual state , to the region, and 
to the nation: and, second , that this 
importance was recognized, at least 
broadly. by the people of each state and 
by the nation as a whole. 

Today. in the volatile context of cur
rent concern for environmental controls , 
we recognize that quite the opposite 
may be true . While we in the mining 
industry do not question the esse ntialit y 
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of the industry, we have suddenly 
become aware of the fact that nobody, 
no individual, no agency, ever has pre
pared a comprehensive analysis of the 
several roles of western mining. 

This year our report endeavors to 
emphasize some important economic as
pects of western mining. We also con
sidered the possibility of submitting a 
detailed analysis of its dollar impact on 
the various states, on the region and on 
the nation, but have been forced to 
recognize that such a labor is beyond 
the time capacity of this body, and per
haps beyond our collective expertise. 

Therefore, assembled in Salt Lake 
City last month, we unanimously agreed 
that we would recommend that this 
Western Governors' Conference direct its 
Mining Advisory Council to transmit to 
the Secretary of the Interior the request 
of the Western Governors that: 

1. The U. S. Bureau of Mines Office 
of Economic Analysis undertake 
at the earliest possible time a 
study which will determine objec
tively: 

(a) The current products of the 
m in in g industry of these 1 3 
states, their volumes, their values; 

(b) The number of people directly 
employed by those mines, the 
number of their dependents, and 
the total payroll divided among 
them; 

( c) The number of people sup
ported entirely or in major part 
by enterprises serving the mining 
industry and mining communities; 

( d) The taxes, local, county, state 
and federal, generated by the 
dollars flowing from western min
ing industry , through at least the 
first four turnovers of those dol
lars; 

(e) The disposition of the newly 
created wealth from the mines 
into payroll, in-state purchases, 
out-of-state purchases, dividends, 
exploration, development and 
environmental control; 

( f) The total acreage used by the 
mining industry of each state, its 
proportion of each, the per-acre 
yield by product class, the pro
portion of the nation's total con-
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sumption of products produced 
by western acreage and the per
centage of the total land of the 
nation occupied by western min
ing and 

(g) As accurate an estimate as 
possible of the total number of 
individual Americans who, as 
stockholders, are the owners of 
western mining enterprises. 

2. To request the U. S. Bureau of 
Mines also to delineate the final 
destinations and uses of the pro
ducts of western mining and to 
apply as many accurate economic 
indices as possible to evaluate the 
national impact of western mining 
in terms of jobs elsewhere depen
dent upon its products, payrolls 
accruing from such jobs, the num
ber of people effected and the 
consequences to the nation were 
it denied the products of western 
mining; 

3. To request the U.S. Bureau of 
Mines to project, with the cooper
ation of whatever federal agencies 
are appropriate, the effects on the 
United States' balance of pay
ments that would accrue from the 
slow-down or cessation of the 
production of metals and minerals 
from western mines; 

4. To act as the coordinating agency 
for this study and to use the abili
ties of individual members of 
WGMAC to elicit the cooperation 
of state and regional financial 
institutions, state universities and 
other appropriate organizations to 
their fullest and 

5. To use every means available to 
assure that the study be com
pleted in time for the individual 
governors to study it prior to the 
1972 Western Governors' Con
ference, so as to constitute a con
textual base for our next year's 
report to you. 

We suggest that the request to the 
Secretary of the Interior be based upon 
the instructions to the Secretary con-
tained in P. L. 91361 , The National 
Mining and Minerals Policy Act of 1970. 
We feel the objectivity of the study 
would best be assured and accepted 
were the study made by the Department 
of the Interior, rather than by some 
vested interest or combination of inter
ests or even by an individual state. 
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UGMS Publications Available 
Utah Geological Survey published the 

following during the last eight months: 

Bulletin 92, "Gravity Base Station 
Network in Utah-1967 ," by K. L. Cook, 
T. H. Nilsen and J. F. Lambert, $3.00. 
The study shows 46 base stations scat
tered throughout Utah with photographs 
and descriptive maps of each station. The 
base stations establish elevation and 
gravity value at each site. At each point a 
monumented bench marker gives perti
nent data useful for all exploration 
companies involved in mineral exploita
tion as well as helpful to surveyors. 

Bulletin 93, "Geologic Hazards in 
Morgan County with Applications to 
Planning," by B. N. Kaliser, $2.50. The 
geology, cloudburst flood hazard, erosion 
potential, landsliding and slope stability, 
earthquake effects, settlement potential 
and health hazards in Morgan County are 
examined. 

Bulletin 94, "Oil and Gas Production 
in Utah to 1970," compiled by Carlton 
Stowe, $3.50, reviews Utah's petroleum 
and natural gas history and gives oil, gas 
and water production statistics. Maps of 
the oil and gas fields and analyses of 
crude oil and natural gas are included. 

Special Studies 37, "Instrumental 
Analysis of Tars and their Correlations in 
Oil-impregnated Sandstone Beds, Uintah 
and Grand Counties, Utah," by J. W. 

EARTHQUAKE 
EPICENTERS 

General earthquake epicenters in or 
near Utah for July to December 1971 and 
January 1972, with dates of occurrence 
and approximate magnitudes, are listed 
below. Unless otherwise indicated, local
ities are in Utah. 

July Magnitude 
2 South of Kanab in Arizona ....... < 2.0 
5 West of Castle Dale ............. 2.3 
5 South of Farmington . . . . . . . . . . . . 1.8 
6 Near Bear Lake ............•... 2.2 
6 South of Mona ................ 2.3 
7 East of Bear Lake .............. 2.1 
7 East of Bear Lake . . . . . . . . . . . . . . 2. 5 
9 East of Bear Lake . . . . . . . . . . . . . . 2 .4 
9 East of Bear Lake . . . . . . . . . . . . . . 2.4 

10 Northeast of Randolph, Utah, 
in Wyoming .................. 2.4 

10 Red Wash oil field .............. 3.3 
13 Northeast of Vernal ............. 2.6 
13 Near Nephi .. . .. . .... . ....... 1.9 

Gwynn, $3.00. Tars extracted from oil 
sands are analyzed for their physical and 
chemical characteristics. The origin and 
economic geology of the tars also are dis
cussed. 

Special Studies 38, "Engineering 
Geology of the City and County Building, 
Salt Lake City, Utah," by B. N. Kaliser, 
$1.00. Foundation settlement factors, 
earthquake effects, kind and source of 
construction materials and weathering 
effects on the building are investigated. 
Historic photos illustrate the text. 

Special Studies 39, "Analyses of Oil 
Extracted from Oil-impregnated Sand
stone Deposits in Utah," by H. R. Ritzma 
and R. E. Wood, $1.50. The report 
describes {l) physical and chemical 
analyses of tar-sand samples, (2) sampling 
procedures and evaluation and (3) signifi
cance of analyses. 

Map 30, "Structural Map of the 
Escalante Area, Garfield County, Utah," 
by C. C. McFall and P.Peterson,$1.00. 

Map 32, "Generalized Structure of 
Kaiparowits Basin, Garfield and Kane 
Counties, Utah," by R. Graham and P. 
Peterson,$ 1.00. 

These publications may be purchased 
in person or by mail from Publications 
Office, 103 Utah Geological Survey Bldg., 
University of Utah 84112. If purchased 
by mail, add 10 percent for handling and 
postage. 

16 South Idaho -felt from Lake-
town, Utah, to Montpelier, Idaho 3.0 

19 Promontory Point . . . . . . . . . . . . . . 1.8 
1 9 South of Howell . . . . . . . . . . . . . . . 2 .0 
21 Near Salt Lake City ............. 2.4 
25 South of Randolph, Utah, 

in Wyoming .................. 2.3 
27 Near Lehi . . . . . . . . . . . . . . . . . . . 3.0 
27 Near Lehi ................... 2.3 
27 Near Ferron .................. 2.3 

August 
2 South of Sunnyside ............ < 2.0 
4 North of Morgan . . . . . . . . . . . . . . . 2.2 
6 North of Bear Lake in Idaho ....... 3.1 
6 North of Bear Lake in Idaho . . . . . . . 2.8 
8 Promontory Mountains .......... 2.3 

10 South of Sunnyside ............ <2.0 
10 North of Bear Lake in Idaho . . . . . . . 2 .3 
1 3 South of Sunnyside ............ < 2.0 
14 Near Soldier Summit . . . . . . . . . . . . 1.8 
14 Near Soldier Summit ............ 1.5 
14 Near Soldier Summit ............ 2.8 
14 Near Soldier Summit ............ 1.5 
14 Near Soldier Summit ............ 1.3 
1 6 East of Salt Lake City 

(possible quarry blast) . . . . . . . . . . . 1.8 
17 Near Scipio .............. . ... 2.0 
19 Fifty miles southeast of Manila ..... 3.4 
20 Near Leamington ............. . 2.7 
20 North of Green River ............ 3.1 
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22 Near Scipio ..•............... 2.6 
22 Near Scipio . . . . . . . . . . . . . . . . . . 1.8 
22 South of Paradise .............. 1.8 
22 South of Paradise ...........•.. 1.5 
22 South of Paradise . • . . . . . . . . . • . . 2. 7 
22 South of Paradise . . . . . . . . . . . . . . 2.0 
24 East of Salt Lake City 

(possible quarry blast) . . . . . . . . . . . 1.3 
26 North of Cedar Springs ........... 2.6 
31 South of Sunnyside ............ < 2 .0 
31 North of Bear Lake in Idaho ....... 2.0 

September 
1 East central Nevada . . . . . . . . . . . . . 3.0 
2 North of Manila, Utah, 

in Wyoming .................. 2.7 
5 Near Promontory Point .......... 1.8 
5 Near Promontory Point . . . . . . . . . . J .5 
7 South of Sunnyside .......•.... < 2.0 
7 Utah-Wyoming-Idaho border 

(possible blast) ................ 2.3 
8 Rangely, Colorado .... "? . ....... 1.7 
8 Rangely, Colorado . . . . . . . . . . . . . . 3.1 
8 West of Bear Lake on 

Utah-Idaho border . . . . . . . . . . . . . . 1.9 
10 Near Cedar City 

(possible blast) ............... < 2.0 
1 O East of Salt Lake City . . . . . . . . . . . 1 .8 
12 East of Hanksville . . . . . . . . . . . . . . 2. 5 
1 3 East of Salt Lake City . . . . . . . . . . . 2. 7 
15 Near Castle Gate ............... 2.0 
17 Near Alta .................... 1.2 
17 Near Alta . . . . . . . . . . . . . . . . . . . . I .9 
17 Near Alta . . . . . . . . . . . . . . . . . . . . I .8 
17 Near Alta . . . . . . . . . . . . . . . . . . . . 3 .2 
1 8 Near Alta . . . . . . . . . . . . . . . . . . . . 1.4 
18 Near Alta ................... . 3.1 
l 8 Near Alta . . . . . . . . . . . . . . . . . . . . I .J 
1 8 Near Alta . . . . . . . . . . . . . . . . . . . . I . 5 
18 Near Alta .................... 2.7 
19 Near Alta .................... 3.3 
23 East of Huntsville .............. 3. I 
24 Near Moore .................. 2.4 
25 Nine events near Mona ....... 1.6 to 2.6 
25 Near Mexican Hat .............. 3.5 

October 
2 Near Alta .................... J .! 
2 Near Alta . . . . . . . . . . . . . . . . . . . . 0.6 
2 Near Alta . . . . . . . . . . . . . . . . . . . . 1..6 
2 Near Alta . . . . . . . . . . . . . . . . . . . . 1.6 
2 Near Alta .................... 0.8 
2 Near Alta . . . . . . . . . . . . . . . . . . . . I .2 
2 Near Alta . . . . . . . . . . . . . . . . . . . . 1 .5 
2 Near Alta .................... 2.3 
2 Near Alta ............•....... 2. 0 
5 East central Nevada ............. 2 . :'> 
7 North of Randolph ............. J.4 

12 South of Kanab, in Arizona ........ 2.5 
12 South of Sunnyside ............. 2.3 
14 Parley's Canyon (blast) ........... 2.3 
20 Great Salt Lake, west of 

Promontory Point . . . . . . . . . . . . . . 2.1 
26 Near Logan .................. 2.3 
29 Near Price ................... 2.0 

November 
3 South of Sunnyside . . . . . . . . . . . . . 1.9 
4 South of Sunnyside ............ < 2.0 
6 Near Cedar City . . . . . . . . . . . . . . . 2 .4 
9 Near Cedar City ............... 3.1 
9 Near West Water ............... 2.9 

10 Cedar City ................... 3.1 
10 Cedar City ................... 3.1 
10 Cedar City ................... 3.1 
1 O Cedar City . . . . . . . . . . . . . . . . . . . 3.1 
10 Cedar City . . . . . . . . . . . . . . . . . . . 1.0 
1 O Cedar City ................... 3.7 
10 Cedar City . . . . . . . . . . . . . . . . . . . 3.5 
1 O Cedar City . . . . . . . . . . . . . . . . . . . 3.2 
IO Cedar City . . . . . . . . . . . . . . . . . . . 2.8 
1 O Cedar City . . . . . . . . . . . . . . . . . . . 3.2 
1 O Cedar City . . . . . . . . . . . . . . . . . . . 1 .0 
1 O Cedar City . . . . . . . . . . . . . . . . . . . 3.4 
10 Cedar City ................... 2.3 
1 O Cedar City . . . . . . . . . . . . . . . . . . . 1.1 
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10 Cedar City ................... 2.9 
10 Cedar City ................... 3.3 
10 Cedar City ................... 3.0 
11 Cedar City . . . . . . . . . . . . . . . . . . . 1.4 
11 Near Bear Lake in Idaho . . . . . . . . . . 1.9 
12 Near Grand Junction, Colorado ..... 3.4 
15 Cedar City . . . . . . . . . . . . . . . . . . . 1.2 
15 Rangely, Colorado .............. 3.1 

December 
3 Central Utah-Colorado border ...... 2.9 
4 Near Fish Lake ............... < 2 .0 
8 South Utah-Nevada border ........ 2.9 
8 Near Hiko, Nevada ............. 4.7 
8 Near Green River .... , ......... 2.6 
9 Hansel Valley ................. 2.0 

10 South of Sunnyside ............ < 2.0 
10 Red Wash oil field ............. <2.0 
11 South of Sunnyside ............ < 2.0 
11 South of Sunnyside ............ < 2.0 
11 South of Sunnyside ............ < 2.0 
11 South of Sunnyside ............ < 2.0 
11 South of Sunnyside ............ < 2.0 
11 South of Sunnyside ............. 2.2 
13 Promontory Mountains .......... 2.3 
15 North of Lake Powell . . . . . . . . . . . . 3.0 
19 Promontory Point . . . . . . . . . . . . . . 1.0 
25 South of Sunnyside ............. 1.7 
28 .Rangely, Colorado .............. 3.0 
28 South of Sunnyside ............. 2.0 
31 West central Colorado ........... 3.2 

January 
l SouthofSunnyside ............ <2.6 
1 South of Sunnyside ............ < 2 .0 
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1 South of Sunnyside ... .. ....... < 2 .0 
3 Near Farmington ............... 2.7 
3 South of Richfield 

(slight damage) ................ 4.3 
3 South of Richfield {felt) .......... 3.1 
6 San Rafael Swell .............. < 2 .0 
6 North of Bear Lake 

in Wyoming . . . . . . . . . . . . . . . . . . 2 .6 
7 North of Scipio ........ · . . . . . . . . 2 .0 
9 South Wyoming ............... 2.9 

13 Utah-Idaho border near 
Cedar Creek . . . . . . . . . . . . . . . . . . 2 .4 

14 Near Pineview ................. 2.0 
17 North of Peoa ................. 2.0 
19 South of Castle Dale ............ 2.4 
20 East of Mount Pleasant ........... 2.2 
23 Near Cedar City ............... 3.1 
24 Utah-Idaho border near 

Cedar Creek ................. < 2 .0 
26 Near Eureka .................. 2.1 
29 Near Indianola . . . . . . . . . . . . . . . . 1.6 
29 Near Hanna . . . . . . . . . . . . . . . . . . 1.4 

These earthquakes were recorded by 
the University of Utah seismograph. 
stations under the direction of Kenneth 
L. Cook. All locations and magnitudes 
are preliminary determinations; the final 
determinations will be printed in the 
University of Utah Seismological Bulle
tin, issued quarterly. 

Utah GeoloB,y zn Print 
A list of papers appearing in 1971 which 

pertain to the geology and mineral industry in 
Utah has been prepared and printed below. 

The staff of the University of Utah 
Engineering and Physical Sciences Library, 
under the direction of Edith Rich, generously 
provided the Quarterly Review staff with the 
list of papers. Sylvia Goeltz , UGMS, compiled 
the subject index. 

The papers are listed alphabetically by 
author and by subject. 

The following sources were used to provide 
information : 

Abstracts of North American Geology. 

Applied Science and Technology Index. 

Engineering Index Monthly 1970. 

Geological Society of America, Bibliog
raphy and Index of Geology. 

Miscellaneous. 

University of Utah and Brigham Young 
University theses. 

U.S. Geological Survey Publications , 1971. 

Utah Geological and Mineralogical Survey 
Publications, 1971. 

AKERS, J.P. and others, 1971, Hydrogeol
ogy of the Cenozoic igneous rocks, 
Navajo and Hopi Indian Re se rvations, 

Arizona, New Mexico and Utah: U. S. 
Geol. Survey Prof. Paper 521-D, 18 p., 
illus. 

ANDERSON, J. J., 1971, Geology of the 
southwestern High Plateaus of Utah; Bear 
Valley Formation, an Oligocene-Miocene 
volcanic arenite: Geol. Soc. Am. Bull., v. 
82, no. 5, p. 1179-1205, illus. 

ARNOW, T., 1971a, Geologic framework, in 
Environmental geology of the Wasatch 
Front: Utah Geol. Assoc. Publ. 1, sec. B, 
Bl-B6. 

___ l 971 b, Hydrologic framework, in 
Environmental geology of the Wasatch 
Front : Utah Geol. Assoc. Publ. 1, sec. C, 
Cl-C7. 

BAARS, D. L. and D. M. Molenaar, 1971 , 
Geology of the Canyonlands and Cataract 
Canyon: Four Corners Geol. Soc., 6th 
Ann. Field Conf. , 99 p. , illus. 

BAER, J. L. and R. L. Rollins, 1971, Founda
tion problems in the Provo-Orem area , 
Utah, in Environmental geology of the 
Wasatch Front: Utah Geol. Assoc. Publ. 1, 
sec. M, Ml-M2. 

BAER, J. L., 1971 , An occurrence of Ophio
morpha in Permian strata, southeastern 
Utah (abs.): Geol. Soc. Am ., Abs. , v. 3, 
no.6 , p. 388 . 

BAILEY, G. B. and G. R. McCormick , 1971 , 
Chemical halos as a guide to lode deposit 
ore in the Park City district , Utah (abs~) : 
Geo I. Soc. Am. , Abs., v. 3 , no. 7, p. 497 . 
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BEERS, A. H., M. P. Nackowski and W. T. 
Perry, 1971, Regional geochemistry of 
0 q uirrh Mountains soils: International 
Geochemical Expl. Sym., 3rd. Proc., Can. 
Inst. Min. Met., Spec. v. 11. 

BEERS, A. H. and others, 1971, Regional 
geochemistry of Oquirrh Mountains soils: 
International Geochemical Expl. Sym., 
3rd. Proc., Can. Inst. Min. Met., Spec. v. 
11, p. 288. 

BROMFIELD, C. S. and M. D. Crittenden, 
Jr., 1971, Geologic map of the Park City 
East quadrangle, Summit and Wasatch 
counties, Utah: U. S. Geol. Quad. Map 
GQ-852. 

BUCHER, R. L., II, 1971, Crustal and 
upper-mantle structure beneath the Colo
rado Plateau and Basin and Range Prov
inces as determined from Rayleigh-wave 
dispersion: Univ. of Utah Ph.D. thesis. 

BUFFLER, R. T., 1971, Review of guide
book, Western Grand Canyon: Am. Assoc. 
Petroleum Geologists, v. 55 (1), p. 144. 

BURCHFIELD, B. C., 1971, Nature of Pale
ozoic and Mesozoic thrust faulting in the 
Great Basin area of Nevada, Utah and 
southeastern California: Geol. Soc. Am. 
67th Ann. Mt., Abs. with Programs, v. 3 
(2), p. 88-90. 

BUTLER, R. G., 1971, Report of water levels 
in selected observation wells in Utah 
April 1971: U. S. Geol. Survey open-file 
report, 5 p. 

CISNE, J. L., Paleoecology of trilobites of the 
Kaibab Limestone (Permian) in Arizona, 
Utah and Nevada : Jour . Paleon., v. 45, no. 
3, p. 525-533. 

COOK, K. L. and J. R. Montgomery, 1971 , 
East-west structural trends in· eastern Basin 
and Range province as indicated by gravity 
data (abs.): Am. Geophys. Union, Trans., 
v. 52, no. 4, p. 350. 

COOK, K. L., T. H. Nilson and J. F. Lambert, 
1971, Gravity base station network in 
Utah-1967, Utah Geol. and Mineralog. 
Survey Bull. 92, 57 p. 

COOK, K. L., 1971a, Earthquakes along the 
Wasatch Front, Utah- the record and the 
outlook, in Environmental geology of the 
Wasatch Front : Utah Geol. Assoc. Publ. 1, 
sec. H, Hl-H29. 

__ l97lb, Gravity studies in Utah (abs.), 
in Upper Mantle Project - United States 
Program, Final Report, U. S. Upper 
Mantle Committee : Nat. Acad. Sci. Nat. 
Research Council, Washington, D. C., p . 
152-153. 

COOK , K. L. and M. W. Major , 1971, Secular 
strain measurements near the Wasatch 
Fault, Utah (abs.): Geol. Soc. Am. , Abs., 
v. 3, no. 2, p . 102-103. 

CORDOVA, R. M. and others, 1971 , 
Ground-water conditions in Utah , spring 
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of 1971: Utah Dept. Nat. Res. (Div. of 
Water Resources), Coop. Inv. Rept. 9. 

COTTER, E., 1971, Paleoflow characteristics 
of a late Cretaceous river in Utah from 
analysis of sedimentary structures in the 
Ferron Sandstone: Jour. Sed. Petrology, v. 
41,no. l,p.129-138. 

CRITTENDEN, M. D., Jr., 1971, The Cordil
leran thrust and fold belt in the Basin and 
Range Province of Utah and Nevada 
(abs.): Geol. Soc. Am., Abs., v. 3, no. 6 , p. 
374-375. 

CRITTENDEN, M. D., Jr. and others, 1971, 
Nomenclature and correlation of some 
upper Precambrian and basal Cambrian 
sequences in western Utah and southeast
ern Idaho: Geo!. Soc. Am. Bull., v. 82, no. 
3, p. 581-601, illus. 

CROCKETT, F. J., 1971, A preliminary study 
of the use of oxygen isotope ratios as an 
exploration tool in the Park City district, 
Utah: Univ. of Utah M.S. thesis. 

CROSTHWAITE, E. G., 1971, Water 
resources in the Goose Creek-Rock Creek 
basins, Idaho , Nevada and Utah: Idaho 
Dept. Reclam., Water Inf. Bull., no. 8, 7 3 
p., illus. 

DA VIS, F. D. and P. A. Meyer, 1971, Sand 
and gravel versus urban development, in 
Environmental geology of the Wasatch 
Front: Utah Geol. Assoc. Puhl. 1, sec. Q, 
Ql-Q9. 

DAWSON, J. C., 1971, The sedimentology 
and stratigraphy of the Morrison Forma
tion (upper Jurassic) in northwestern 
Colorado and northeastern Utah (abs.): 
Dissert. Abs. Int., v. 31, no. 9, p. 5425B. 

DOELLING, H. H. , 1971, Aragonite deposits 
of western Juab County, Utah: Utah Geol. 
and Mineralog. Survey, Rept. Inv. 56. 

EARDLEY, A. J. and J. W. Schaak, 1971, 
Zion, the story behind the scenery: Spon
sored by Zion National Park, published by 
K. C. Publications. 

rIELD, C. W. and W. J. Moore, 1971, Sulfur 
isotope study of the "B" limestone and 
gJlcna fi ssure ore deposits of the U. S. 
mine, Bingham mining district, Utah: 
Econ. Geol., v. 66, no. 1, p. 48-62. 

GORDON, M. , Jr., 197 la, Goniotites 
a111crica1111s n. so., a late Meramec (Missis
sippian) index fossil: U. S. Geol. Survey 
Prof. Paper 750 , p. C39-C43, illus . 

__ 197lb , Prin1itive squid gladii from the 
Pennian of Utah: U. S. Geol. Survey Prof. 
Paper 7 50, p. C34-C38, illus. 

GOSE, W. A. and C. E. Helsley, 1971, Paleo
magnetic and rockmagnetic studies of the 
Permian Cutler and Pennsylvanian Rico 
formations , Utah (abs.) : Am. Geophys. 
Union Trans., v. 52, no. 4, p. 189. 

GOSE, W. A. , 1971 , Contributions to paleo
magnctism and mineralogy; A, Paleo-
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magnetic studies of Miocene ignimbrites 
from Nevada; B, Paleomagnetic and rock 
magnetic studies of the Permian Cutler 
and Pennsylvanian Rico formations, Utah; 
C, Mossbauer studies and chemical varia
tions in a large phosphate crystal (abs.): 
Dissert. Abs. Int., v. 32, no. 2, p. 1029B. 

GREER, D. C., 1971, Great Salt Lake, Utah: 
Assoc. Am. Geographers Annals, v. 61, no. 
1. 

GRIFFITTS, W.R., 1971, Elemental soil con
stituents-their role in man's environment 
along the Wasatch Front, in Environ
mental geology of the Wasatch Front: 
Utah Geol. Assoc. Puhl. 1, sec. R, Rl-R5. 

GWYNN, J. W., 1971, Instrumental analysis . 
of tars and their correlations in oil
impregnated sandstone beds, Uintah and 
Grand counties, Utah: Utah Geol. and 
Mineralog. Survey, Spec. Studies 37, 64 p. 

HACKMAN, R. J. and P. L. Williams, 1971, 
Geologic evaluation of 3-5 micrometer 
infrared and color photography in south
ern Utah: U. S. Geol. Survey open-file 
report, 43 p. 

HADDADIN, M. A., 1971, Mineralogical 
study of the phosphate rock in Jordan: 
Univ. of Utah M.S. thesis. 

HAMMOND, D. R., 1971, A petrofabric 
study of the Tintic quartzite in the area of 
the Willard thrust, northern Utah: Univ. of 
Utah M.S. thesis. 

HA YES, J. K. and others, 1971, Sources of 
information and agencies and functions 
related to environmental geology, in 
Environmental geology of the Wasatch 
Front: Utah Geol. Assoc. Puhl. 1, sec. S, 
Sl-Sl8. 

HEDBERG, L. L., 1971, Oay mineralogy at 
the brine-sediment interface in the south 
arm of Great Salt Lake, Utah: Univ. of 
Utah M.S. thesis. 

HEDBERG, L. L. and W. T. Parry, 1971, Clay 
mineralogy at the brine-sediment interface 
in the south arm of Great Salt Lake, Utah: 
Utah Geol. and Mineralog. Survey Spec. 
Studies 35, 12 p. 

HELY, A.G. and others, 1971a, Summary of 
water resources of Salt Lake County, 
Utah: Utah Dept. Nat. Res., Div. of Water 
Rights, Tech. Publ. 34 , 31 p., illus. 

__ 197lb , Water resources of Salt Lake 
County , Utah : Utah Dept. Nat. Res., Div. 
of Water Rights, Tech. Puhl. 31, 244 p., 
illus. 

HENDERSON, G. V., 1971, The origin of 
pyrophyllite-rectorite in shales of north 
central Utah: Utah Geol. and Mineralog. 
Survey Spec. Studies 34, 46 p. 

HEWITT, W. P. , 1971, Salt Lake City water
supply system and earthquake damage, in 
Environmental geology of the Wasatch 
Front : Utah Geo!. Assoc. Publ. 1, sec. P, 
Pl-P8. 
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HICKCOX, C. W., 1971, The geology of a 
portion of the Pavant Range allochthon, 
Millard County, Utah (abs.): Dissert. Abs. 
Int., v. 32, no. 4, p. 2234B. 

HIGH, L. R., Jr. and M. D. Picard, 1971, 
Nearshore facies relations, Eocene Lake 
Uinta, Utah (abs.): Am. Assoc. Petroleum 
Geologists Bull., v. 55, no. 2, p. 343. 

HILPERT, L. S. (ed.), 1971, Environmental 
geology of the Wasatch Front: Utah Geol. 
Assoc. Puhl. 1. 

HINRICHS, E. N. and others, 197 la, Geo
logic map of the southeast quarter of the 
Hatch Point quadrangle, San Juan County, 
Utah: U.S. Misc. Geol. Inv. Map 1-669. 

__ 197 lb, Geologic map of the southwest 
quarter of the Hatch Point quadrangle, 
San Juan County, Utah: U.S. Misc. Geol. 
Inv. Map 1-670. 

HINTZE, L. F., 1971, Wasatch Fault zone 
east of Provo, Utah, in Environmental 
geology of the Wasatch Front: Utah Geo!. 
Assoc. Puhl. 1, sec. F, Fl-FlO. 

HOOD, J. W. and D. Price, 1971, Hydrologic 
reconnaissance of Grouse Creek Valley, 
Box Elder County, Utah: Utah Dept. Nat. 
Res., Div. of Water Rights, Tech. Puhl. 29, 
35 p., illus. 

HOOD, J. W., 1971, Hydrologic 
reconnaissance of the Park Valley area, 
Box Elder County, Utah: Utah Dept. Nat. 
Res., Div. of Water Rights, Tech. Publ. 30, 
51 p., illus. 

IRWIN, J. H. and others, 1971, Geology of 
the Paleozoic rocks, Navajo and Hopi 
Indian Reservations, Arizona, New Mexico 
and Utah: U.S. Geol. Survey Prof. Paper 
521-C, 32 p., illus. 

JAMES, A. H., 1971, Hypothetical diagrams 
of several porphyry copper deposits: 
Econ. Geol., v. 66, no. 1, p. 43-47. 

JANSONS, U. , 197 la, Trace element abun
dances and variations in sulfide minerals 
from the Park City district, Utah: Univ. of 
Utah Ph.D. thesis. 

__ 1971 b, Trace element abundances and 
variations in sulfide minerals from the 
Park City district, Utah (abs.) : Dissert. 
Abs. Int., v. 32, no. 4, p. 2233B-2234B. 

JOESTING, H. R. and J.E. Case, 1971, Prin
cipal facts for gravity stations in the La Sal 
Mountains area, Grand and San Juan 
counties, Utah, and Mesa and Montrose 
counties, Colorado : U. S. Geol. Survey 
PB2-02097, 18 p . 

JOESTING, H. R. and others, 1971, Principal 
facts for gravity stations in the Moab
Needles area, Grand and San Juan 
counties, Utah ; and for the Lisbon Valley 
area, San Juan County, Utah, and Mon
trose and San Miguel counties , Colorado: 
U.S . Geol. Survey PBl-99650 , 20 p . 
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KALISER, B. N., 1971a, Bedrock aquifer 
exploration east of Bountiful, Utah-Phase 
I: Utah Geol. and Mineralog. Survey, 
Rept. lnv. 58. 

__ l971b, Engineering geology of the City 
and County Building, Salt Lake City, 
Utah : Utah Geol. and Mineralog. Survey 
Spec. Studies 38. 

__ l97lc, Environmental geology and geo
logic hazards in Utah; a photographic 
series: Utah Geol. and Mineralog. Survey 
Earth Sci. Educ. Ser., no. 2, 5 p., illus. 

__ 197 ld, Geologic hazards in Morgan 
County with applications to planning: 
Utah Geol. and Mineralog. Survey Rept. 
Inv. 57 (available as Bull. 93). 

__ 197 le, Hillside home evaluation in 
south Ogden, Utah: Utah Geol. and Miner
alog. Survey Rept. Inv. 55. 

__ l 97 lf, Preliminary reconnaissance of 
Buhler Estates development, west of St. 
George, Utah: Utah Geol. and Mineralog. 
Survey Rept. Inv. 50. 

__ 197 lg, Preliminary reconnaissance of 
the Finch Trailer Court, Lake Point, 
Tooele County, Utah: Utah Geol. and 
Mineralog. Survey Rept. Inv. 52. 

__ 197 lh, Preliminary reconnaissance of 
Kanab Creek Ranchos development, Kane 
County, Utah: Utah Geol. and Mineralog. 
Survey Rept. Inv. 49. 

__ 197 li, Preliminary reconnaissance of 
east Layton landslide, Davis County, 
Utah: Utah Geol. and Mineralog. Survey 
Rept. Inv. 51. 

__ 197 lj, Retaining wall reconnaissance 
investigation, Salt Lake City, Utah: Utah 
Geol. and Mineralog. Survey Rept. Inv. 59. 

__ l 97 lk, Suggested additions for sub
division ordinance for Morgan County, 
Utah: Utah Geol. and Mineralog. Survey 
Rept. Inv. 53. 

KIDSON, E. J., 1971 , Palynology and Paleo
ecology of the Buck Tongue of the 
Mancos Shale (Upper Cretaceous) from 
east central Utah and Colorado: Dissert. 
Abs. Int., v. 32 (9), p. 5257. 

KOCH , W. J., 1971, Lower Triassic lithofacies 
of Cordilleran miogeosyncline , western 
United States (abs.): Am. Assoc. Petro
leum Geologists Bull., v. 55, no. 2, p. 
347-348 . 

KUMAZAWA, Mineo, H. Helmstaedt and K. 
Masaki, 1971 , Elastic properties of eclo
gite xenoliths from diatremes of the East 
Colorado plateau and their implication to 
the upper mantle structure : Jour. 
Geophys . Research, v. 76 , no. 5, p. 
1231-1247 . 

LENZI , G . W. , 1971 , Geochemical reconnais
sance at Mercur, Utah : Univ . of Utah M.S. 
thesis . 
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LLOYD, S. C. and D. B. Slemmons, 1971 , 
Wasatch Fault zone - features defined by 
low-sun-angle photography, in Environ
mental geology of the Wasatch Front: 
Utah Geol. Assoc. Publ. 1, sec. G, Gl-G9. 

LOWDER, G. G., 1971, Studies in volcanic 
petrology; I, Talasea, New Guinea, II, 
southwest Utah (abs.): Dissert. Abs. Int., 
v.32 , no.2,p.1024B. 

MABERRY, J. 0., 1971, Sedimentary fea
tures of the Blackhawk Formation 
(Cretaceous) in the Sunnyside district, 
Carbon County, Utah: U. S. Geol. Survey 
Prof. Paper 6 88, 44 p . 

MAHFOUD, R. F., 1971, Paragenesis and 
mineralogy of the Burgin Mine East Tintic 
district, Utah County , Utah: Brigham 
Young Univ. Geol. Studies, v. 18, pt . 3. 

MARSELL, R. E., 1971, Cloudburst and 
snowmelt floods, in Environmental geol
ogy of the Wasatch Front: Utah Geol. 
Assoc. Publ. 1, sec. N, Nl-N18. 

McGREEVY, L. J. and L. J. Bjorklund, 1971, 
Geohydrologic sections, Cache Valley, 
Utah and Idaho: U. S. Geol. Survey open
file repts. 

MEAD, W. E., 1971, Soil and rock failure in 
the Wasatch Front, in Environmental geol
ogy of the Wasatch Front: Utah Geol. 
Assoc. Publ. 1, sec. L, Ll-L8. 

MIKULICH, M. J., 1971a, Seismic reflection 
and aero magnetic surveys of the Great Salt 
Lake, Utah: Dissert. Abs. Int., v. 32, p. 
1030. 

__ 1971 b, Seismic reflection and aero
magnetic surveys of the Great Salt Lake, 
Utah: Univ. of Utah Ph.D. thesis. 

MILTON, C. , 1971 , Authigenic minerals of 
the Green River Formation, in Trona 
issue : Contrib. Geol., v. 10, no. 1, p . 
57-63 . 

MISCH , P ., i 971, Geo tectonic implications of 
Mesozoic decollement thrusting in the 
parts of eastern Great Basin: Geol. Soc. 
Am. Abs. with Programs, v. 3 (2), p. 
164-168. 

MONTGOMERY, A., 1971a, The phosphate 
minerals of Fairfield , Utah {pt. 1): Rocks 
Min., no. 374 (v. 45 , no. 11), p. 667-674 , 
illus. 

__ l 971 b, The phosphate minerals of Fair
field, Utah (pt. 2): Rocks Min. , no . 375 (v. 
45, no.12), p. 739-745, illus. 

__ 1971 c, The phosphate minerals of Fair
field, Utah (pt. 3) : Rocks Min. , no. 376 (v. 
46, no . 1), p . 3-9, illus. 

__ l971d, The phosphate minerals of Fair
field , Utah (pt. 4) : Rocks Min., no. 377 (v. 
46, no. 2) , p. 75-80, illus. 

MOORE, W. J. and M.A. Lanphere, 1971 , 
The age of porphyry-type copper mineral
ization in the Bingham mining district , 
Utah- a refined estimate: Econ . Geo!., v. 
66 , no . 2, p. 331-334. 

May 1972) 

MORISAWA, M. , 1971 , The Wasatch Fault 
zone-general aspects, in Environmental 
geology of the Wasatch Front: Utah Geol. 
Assoc. Publ. 1, sec. D, D1-D17. 

MULLENS, T. E., 1971 , Reconnaissance 
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Canyon formations in part of northern 
Utah: U. S. Geol. Survey Bull. 1311-D, p. 
Dl-D31. 

NASH, J. T., 1971, Zonation of ore fluids in 
the Mayflower mine, Park City district, 
Utah (abs.): Geol. Soc. Am., Abs., v. 3, 
no. 7, p. 657-658. 

NASH, W. P. and others, 1971 , Holocene 
volcanic ash from northwestern Utah: 
Proc. Utah Acad. Sci. Arts Let., v. 48. 

NELSON, M. E., 1971, Stratigraphy and pale
ontology of Norwood Tuff and Fowkes 
Formation, northeastern Utah and south
western Wyoming: Univ. of Utah Ph.D. 
thesis. 

NEWELL, R. A., 1971 , Beryllium, copper, 
fluorite and manganese mineralization 
related to a newly identified valley type of 
caldera, western Juab County , Utah (abs.) : 
Am. Inst. Min . Metall. Pet. Eng., Pacific 
Southwest Mineral Industry Conf., Pro
gram and Abs., p. 17-18. 

ORGILL, J. R., 1971a, The Permian-Triassic 
unconformity and its relationship to the 
Moenkopi, Kaibab and White Rim forma
tions in and near the San Rafael Swell, 
Utah: Brigham Young Univ. Geo!. Studies, 
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__ l971b, The character of the Permo
Triassic boundary in southeastern Utah 
(abs.): Geol. Soc. Am., Abs. , v. 3, no. 6, p . 
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Survey Staff 
Address Meets 

H. R. Ritzma, UGMS petroleum geol
ogist, addressed the Mineral Economics 
Symposium of the American Association 
of Petroleum Geologists, April 19, in 
Denver, Colorado. His topic was "Explor
ation and Development of Oil Shale and 
Oil-impregnated Rock, 1970-1975." The 
symposium was part of the 57th annual 
meeting of the AAPG. 

An exhibit at the meeting showed 
Utah's mineral resources and the work of 
the Survey and a second displayed 
selected portions of an oil-shale core from 
a western Uintah County hole. 

Ritzma also represents the Survey on 
the AAPG Committee for Preservation of 
Cores and Samples and will represent the 
Utah Geological Association as delegate 
to the Rocky Mountain Section of the 
AAPG. 

Survey geologists also will participate 
at the Associated lntermountain Universi
ties' Conference on Policy Formulation in 
the Development of Energy Resources, 
May 24-25, 1972, Salt Lake City. 

H. H. Doelling, economic geologist, 
will present "Geography of Utah's Coal 
Deposits," and H. R. Ritzma will talk on 
"Extent and Environmental Aspects of 
Oil Shale Deposits." 
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Guidebook On Sale 
"Environmental Geology of the 

Wasatch Front, 1971," edited by L. S. 
Hilpert, is now available at the Survey 
offices. The compilation of papers, the 
first publication of the Utah Geological 
Association formed by the merger of the 
Utah Geological Society and the Inter
mountain Association of Geologists, 
investigates regional and local environ
mental problems associated with the 
Wasatch Fault zone, earthquakes and seis
micity, urban development, pollutants 
and several other problems. 

The guidebook consists of more than 
219 illustrated pages and sells for $6.75 
over-the-counter or $7 .50 mailed; a 
supplementary roadlog is available for 
$1.00. Quantity discounts do not apply. 

Order from the Utah Geological Sur
vey, 103 UGMS Building, University of 
Utah, Salt Lake City, Utah 84112. 
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