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EARTH ART IN GREAT SALT LAKE 
An overwhelming work of art has 

been constructed in Great Salt Lake. In 
April of 1970 Robert Smithson, builder 
of earthworks as art objects, supervised 
the construction of a spiral jetty of 
earth and black basalt rocks. It is 1,500 
feet long and 15 feet wide. 

The project was financed by $25,000 
from the Dwan Gallery of New York 
and the Ace Gallery of Vancouver, B. C. 

Smithson, seemingly intent like the 
ancient Egyptians on creating landmarks 
on a grand scale, negotiated a 20-year 
lease with the Utah State Land Board 

for a 10-acre site at the north end of 
the Lake. The dark coil of the jetty lies 
in this barren area in water colored red 
by algae. The jetty itself is outlined by 
the white of precipitated salt. 

To make this piece accessible to 
earthbound viewers, Smithson directed a 
16 mm film of it, starting with the ac
tual construction. While the film is 
called a documentary, it is a work of art 
in itself. It is being shown and marketed 
in an edition of 300, at $300 a print. 

The film begins with a series of con
trasts and variations of the idea of the 

spiral. It is a progression from spirals of 
dust behind the car on the road to the 
Jurassic and dinosaurs to trucks and 
bulldozers, with peaceful interludes of 
pink water on which float patches of sil
very foam. The reflection of the sun 
dances on the water in the curve of the 
spiral. 

The film reaches a hypnotic climax a 
long way from the prosaic road and the 
mundane Jnaps and lake charts of the 
beginning. Smithson holds his audience 
transfixed for 35 minutes, longer than 
some people spend at an entire art ex
hibition. 

Spiral jetty , by Robert Smithson. This work of art , 1,500 feet long and 15 feet wide, was constructed in the Great Salt Lake 
in April 1970. Photo courtesy of Dwan Gallery, New York. 
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Summer Field Work zn Utah 
The geologists who plan to work in Utah during the 

1971 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. Baer, J. L. 
Brigham Young Univ. 

2. Baer, J. L., and 
L. Hintze 
Brigham Young Univ. 

3. Best, M. G. 
Brigham Young Univ. 

4. Biesinger, J. C. 
Utah State Univ. 

5. Bissell, H. J. 
Brigham Young Univ. 

6. Blakey, R. C. 
Univ. of Iowa 

7. Blau, J. G. 
Utah State Univ. 

8. Bullock, K. C. 
Brigham Young Univ. 

9. Bushman, J. R. 
Brigham Young Univ. 

10. Crittenden, M. D., Jr. 
USGS 

11. Currey, D. R. 
Univ. of Utah 

12. Doelling, H. H. 
UGS 

13. Doyuran, V. 
Univ. of Utah 

14. Francis, G. G. 
Utah State Univ. 

15. Fuller, R. L. 
Utah State Univ. 

16. Gere, W. C. 
USGS 

17. Goode, H. D. 
Univ. of Utah 

18. Goodwin, J. H. 
Univ. of Utah 

1 9. Gray, W. E. 
Utah State Univ. 

20. Hardy, C. T., 
Utah State Univ. 

21. Hoggan, R. 
Brigham Young Univ. 

22. Howes, R. C. 
Utah State Univ. 

23. James, W. C. 
Utah State Univ. 

24. Kaliser, B. K. 
UGS 

25. Kerns, R. L., Jr. 
Utah State Univ. 

26. Mahfoud, R. F. 
Brigham Young Univ. 

27 . Moir, G. J. 
UCLA 

28. Moyle, R. W. 
Weber State College 

1. Paleoecology of Green River Formation. 
2. Permian-Triassic unconformity, south
east Utah. 
Structure of eastern thrust belt. 

Late Cenozoic volcanoes of Black Rock 
Desert. 
Geochemical aspects of Bear Lake sedi
ments, Utah-Idaho. 
Toana-Goshute ranges, east Nevada-west 
Utah. 

Triassic stratigraphic study, south central 
Utah. 
Geology of south part of James Peak quad
rangle. 
Geology and ore deposits of Iron Springs 
district, Iron County. 
1. Spore and pollen study of Wahweap 
Formation. 2. Continued work on the paly
nology of the Spolten Cave Archeological 
site near Santaquin, Utah. 
Stratigraphic mapping of Huntsville-Willard 
Peak area. 
1. Desert-basin microrelief, Snake Valley. 
2. Holocene beaches, Stansbury Island. 
3. Holocene glacial and periglacial geo
morphology, Mt. Timpanogos. 
Mapping of coal deposits: 1. Sego-Nash 
Canyon area. 2. Tabby Mountain. 
3. Henry's Fork. 4. Kolob-Harmony. 
5. southern Henry Mountains. 

Ground-water resources of Ogden Valley, 
Utah. 
Environmental analysis of the Swan Peak 
Formation in Wellsville Mountain and the 
Promontory Range, north central Utah. 
Sediment-water interface geochemistry in 
Bear Lake, Utah-Idaho. 
Geology and phosphate deposits of the 
Crawford Mountains, northern Utah. 
General geologic mapping of the Bald 
Knoll and Skutumpah Creek quadrangles. 
Salt-brine balance, north arm of Great Salt 
Lake, Box Elder County. 
Structural geology of south part of Clark
ston Mountain, Malad Range. 
1. Structural geology of James Peak quad
rangle, Utah. 2. Structural geology of 
Malad and Bannock ranges, Utah-Idaho. 
Paleoecology and biostratigraphy of the 
Guilmette Limestone. 
Geology of the Wildcat Hills, Box Elder 
County. 
Carbonate depositional environments in 
Fish_ Haven Formation, northwest Utah. 
1. Slope stability of Bonneville Basin sedi
ments. 2. Precambrian hydrology, east of 
Bountiful. 3. Significance of microfaulting 
along the Wasatch Front. 4. Hydrology of 
solid waste sites in Utah. 
1. Geochemistry of Bear Lake ecosystem, 
Utah-Idaho. 2. Geochemistry cycling of 
metal ions in clay-water systems. 
Paragenesis and mineralogy of the Burgin 
mine , East Tintic district, Utah County. 
Environmental analysis of Upper Creta
ceous, southwest Utah. 
Description and occurrence of Mississippian 
pentamerids in north and central Utah. 

29. Newman, G. 
Brigham Young Univ. 

30. Oaks, R. Q., Jr. 
Utah State Univ. 

31. Olsen, D. R. 
Utah State Univ. 

32. Orgill, J. 
Brigham Young Univ. 

33. Petersen, M. S. 
Brigham Young Univ. 

34. Pinnell, M. L. 
Brigham Young Univ. 

35. Ritzma, H. R. 
UGS 

36. Robison, R. A. 
Univ. of Utah 

37. Saxon, F. C. 
Univ. of Utah 

38. Shuey, R. T. 
Univ. of Utah 

39. Smith, R. B. 
Univ. of Utah 

40 . Smith, S. M. 
Brigham Young Univ. 

41. Thomson, K. C. 
Southwest Missouri 
State College 

42. Todd, V. 
Stanford Univ. 

43. Van Horn , R. 
USGS 
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Mississippian conodonts. 

Pleistocene and Recent lake fluctuations in 
Bear Lake Valley, Utah-Idaho. 

Igneous petrology of White Pine Canyon, 
Wasatch Mountains. 
Stratigraphy and paleogeography of Per
mian-Triassic unconformity in the San 
Rafael Swell. 
Mississippian ammonoids. 

Geology of the Thistle quadrangle. 

1. Analysis of fracturing and jointing, 
northwest Uinta Basin. 2. Mapping of oil
impregnated sandstone deposits. 3. Petrole
um study of Boundary Butte. 

Agnostid trilobites of North America, with 
emphasis on Great Basin of Utah and 
Nevada. 

Hydrologic resource evaluation of Morgan 
Valley, Utah. 
Paleomagnetic stratigraphy, Needles Range 
Formation, southwest Utah. 

1 . Seismic refraction profiles, northeast 
Utah-southwest Wyoming. 2. Earthquake 
monitoring, Wasatch fault zone. 
Mineralogy and trace element study of the 
manganese oxide deposits, Burgin mine, 
East Tintic district, Utah County. 
Mineral deposits of Dutch Mountains, 
Tooele County, Utah. 

Metamorphism and structure of rocks, 
south Grouse Creek Mountains, Utah. 
Geology of Salt Lake City. 

44. Wengerd , S. A. Petroleum prospects, west Paradox region, 
University o f New Mexic<$Outheast Utah. 

45. Williams, J . S. Middle Devonian-Upper Devonian bound-
Utah State Univ. ary in north Utah . 
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A list of papers appearing in 1970 which 
pertain to the geology and mineral industry in 
Utah has been prepared and printed below. 
Papers published previously which have not 
yet been listed have been included. 

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. 

The papers are listed alphabetically by 
author and by subject. 

The following sources were used to provide 
information: 

Abstracts of North American Geology. 

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

Publications of the U. S. Geological Survey 
1970. 

Utah Geological and Mineralogical Survey 
1970. 

Applied Science and Technology Index. 

Engineering Index Monthly 1970. 

Theses from University of Utah and 
Brigham Young University. 

Miscellaneous. 

ALEXANDER, J.B., 1965, Stratigraphy and 
structure of part of the Fish Lake Plateau, 
Sevier County, Utah: M. S. thesis, Oregon 
State. 

AMES, R. L., 197 0, Sulfur isotopic study of 
the Tintic mining districts, Utah (abs.): 
Dissert. Abs. Int., v. 30 (11), p. 5096B. 

ANDERSON, J. J., 1965, Geology of north
ern Markagunt Plateau, Utah: Ph. D. thesis, 
Texas. 

ARMSTRONG, R. L., 1969, K-Ar dating of 
laccolithic centers of the Colorado Plateau 
and vicinity: Geol. Soc. Amer. Bull., v. 80, 
p. 2081-2086, illus. 

---1 97 0, Geochronology of Tertiary 
igneous rocks, eastern Basin and Range 
province, western Utah, eastern Nevada 
and vicinity, U. S. A.: Geochim. Cosmo
chim. Acta, v. 34 (2), p. 203-232, illus. 

ARMSTRONG, R. L., and others, 1969, 
Space-time relations of Cenozoic silicic 
volcanism in the Great Basin of the west
ern United States: Amer. Jour. Sci., v. 267, 
p. 478-490. 

BAARS, D. L., 1965, Pre-Pennsylvanian 
paleotectonics of southwestern Colorado 
and east central Utah: Ph. D. thesis, Colo
rado. 

BAARS, D. L., and W.R. Seager, 1970, Strat
igraphic control of petroleum in White 
Rim Sandstone (Permian) in and near 
Canyonlands National Park, Utah: Amer. 
Assoc. Petroleum Geologists Bull., v. 54 
(5), p. 7 09-718, illus. 

BAER, J. L., 1969, Paleoecology of cyclic 
sediments of the lower Green River Forma
tion, central Utah: Brigham Young Univ. 
Geology Studies, v. 16, pt. 1, p. 3-95, illus. 

BAETCKE, G. B., 1969, Stratigraphy of the 
Star Range and reconnaissance study of 
three selected mines (abs.): Dissert. Abs. 
Int., Sec. B, Sci. and Eng., v. 30 (5), p. 
2249B. 

BAKER, C. H., Jr., 1970, Water resources of 
the Heber-Kamas-Park City area, north 
central Utah: Utah Dept. Nat. Resources 
Tech. Pub. 27, 79 p., illus. 

BAKER, C. H., Jr., and others, 1969, 
Ground-water conditions in Utah, spring of 
1969: Utah Div. Water Resources Coop. 
Inv. Rept. 7, 61 p., illus. 

BALSLEY, J. K., and W. L. Stokes, 1969, 
Unusual coprolites from the Upper Creta
ceous Ferron Sandstone, east central Utah: 
Earth Sci. Bull., v. 2 (2), p. 5-6, illus. 

BARNES, M. P., 1970, Porphyry copper 
deposits - a computer analysis of signifi
cance of geological parameters: Ph. D. 
thesis, Univ. of Utah. 

BECK, P. J., 1970, The southern Nevada-Utah 
border earthquakes, August to December, 
1966: M. S. thesis, Univ. of Utah. 

BEER, L. P., 1969, Ground-water hydraulics 
and urban development (abs.): Assoc. Eng. 
Geologists, Program Natl. Meeting, San 
Francisco, p. 18-19. 

BEERS, A. H., 1970, Trace element analysis 
and trend surface analysis of the Oquirrh 
Mountains: Ph.D. thesis, Univ. of Utah. 

BEERS, A. H., and W. T. Parry, 1969, Re
gional geochemistry of the Oquirrh Moun
tain soils (abs.): Min. Eng., v. 21 (8), p. 43. 

BEERS, A. H., M. P. Nackowski and W. T. 
Parry , 197 0, Trace element study of the 
Oquirrh Mountains, Utah (abs.), in Inter
national Geochemical Exploration Sympo
sium, 3rd: Canada Inst. Min. Met., Geol. 
Div.-Soc. Econ. Geol., Program and Abs., 
p.15. 

BISSELL, H.J., 1970, Realms of Permian tec
tonism and sedimentation in western Utah 
and eastern Nevada: Amer. Assoc. Petro
leum Geologists Bull. , v. 54 (2), p. 
285-312, illus. 

BISSELL, H. J., and G. V. Chilingar, 1969, 
Realms of dolomite sedimentation in east
ern Great Basin area, U. S. A. (with discus
sion), in Sedimentary geology and sedi
mentation: Int. Geol. Cong., 22nd (India, 
1964), Rept., pt. 15, p. 248-257. 

BJORKLUND, L. J ., 1969, Reconnaissance of 
the ground-water resources of the upper 
Fremont River Valley, Wayne County, 
Utah: Utah Dept. Nat. Resources Tech. 
Pub. 22, 54 p., illus. 

BLACK, C. C., 1970, A new Pareumys 
(Rodentia: Cylindrodontidae) from the 
Duchesne River Formation, Utah: Field
iana, Geol., v. 16 (17), p. 453-459. 

BLAGHBROUGH, J. W., and W. J. Breed, 
1969, A periglacial amphitheater on the 
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northeast side of Navajo Mountain, south
ern Utah: Plateau, v. 42 (1), p. 20-26, illus. 

BLAKEY, R. C., 1970, Geology of the Paria 
northwest quadrangle, Kane County, Utah: 
M. S. thesis, Univ. of Utah. 

BODILY, N. M., 1970, An armored dinosaur 
from the Lower Cretaceous of Utah: Brig
ham Young Univ. Geology Studies, v. 16, 
pt. 3, p. 35-60, illus. 

BOLKE, E. L., and D. Price, 1969, Hydro
logic reconnaissance of Curlew Valley, 
Utah and Idaho: Utah Dept. Nat. 
Resources Tech Pub. 25, 40 p., illus. 

BRADLEY, W. H., 1970, Green River oil 
shale; concept of origin extended; an inter
disciplinary problem being attacked from 
both ends: Geol. Soc. Amer. Bull., v. 81 
(4), p. 985-1000, illus. 

BROGAN, G. E., L. S. Cluff and C. E. Glass, 
1970, Wasatch fault - earthquake fault 
investigation and evaluation; a guide to 
land use planning for Utah Geological and 
Mineralogical Survey: Oakland, California, 
Woodward-Clyde and Associates. 

BROOKS, W. H., 1970, Quantitative vegeta
tional differences along the Sevier fault in 
the Red Canyon area of southern Utah 
(abs.): Northwest Sci., v. 44 (1), p. 59-60. 

BROWN, S. C., 1969, The relationship of 
exploration methods for groundwater and 
petroleum in consolidated sedimentary 
basins, in Proceedings of the Symposium 
on groundwater studies in arid and semi
arid regions: Roorkee Univ., Dept. Geol. 
Geophys., p. 11-14. 

BUDGE, D. R., 1970, Paleoecology of late 
Ordovician and Silurian corals, eastern 
Great Basin (abs.): Geol. Soc. Amer. Abs., 
V. 2 (2), p. 76. 

BURGER, J. A., 1969, Stratigraphic problems 
in the Cretaceous systems along the north 
flank of the Uinta Mountains, in Geologic 
guidebook of the Uinta Mountains, Utah's 
maverick range: Interrntn. Assoc. Geolo
gists (and Utah Geol. Soc.), 16th Ann. 
Field Conf., p. 193-194. 

BURKART, K. C., 1965, Petrology and 
geochemistry of the late Precambrian rocks 
of the northeastern Great Basin (Utah): 
Ph.D. thesis, San Diego. 

BYRD, W. D., II, 1970, P.. R. Spring oil
impregnated sandstone deposit, Uintah and 
Grand counties, Utah: Utah Geol. and 
Mineralog. Survey Special Studies 31, 34 
p., illus. 

CADIGAN, R. A., 1969, Distribution of mer
cury in the Navajo Sandstone, Colorado 
Plateau region, in Geological Survey 
Research, 1969, Chap. B: U. S. Geol. Sur
vey Prof. Paper 650-B, p. 94-100, illus. 

CALKINS, W. G., 1970, Magnetic and gravity 
study of Desert Mountain, Juab County, 
Utah: M. S. thesis, Univ. of Utah. 

CHAMBERLAIN, C. K., 1970, Vertical suc
cession of trace fossils in the Pennsylva
nian-lower Permian of central Utah (abs.): 
Geol. Soc. Amer. Abs., v. 2 (7), p. 517. 

CHILDERS, B. S. (comp. and ed.), assisted by 
Bernice Y. Smith, 1970, Abstracts of 

(continued on next page) 
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theses concerning the geology of Utah to 
1966: Utah Geol. and Mineralog. Survey 
Bull. 86, 233 p. 

CLUFF, L. S., 1970, The Caracas earthquake 
and Salt Lake City, in Governor's con
ference on geologic hazards in Utah, 
December 14, 1967: Utah Geol. and 
Mineralog. Survey Special Studies 32, p. 
7-10, illus. 

COHENOUR, R. E., 1970, Sheeprock granite, 
in Radioactive and isotopic age determina
tions of Utah rocks: Utah Geol. and 
Mineralog. Survey Bull. 81 (Utah Univ. 
Bull., v. 61 (18); Utah Eng. Expt. Sta. Bull. 
135), p. 31. 

CONDIE , K. C., 1966, Late Precambrian 
rocks of the northeastern Great Basin and 
vicinity: lour. Geol., v. 74, p. 631-636. 

CONDIE, K. C., and C. K. Barsky, 1970, The 
origin of Sr-depleted basalts (abs.): Eos 
(Amer. Geophys. Union, Trans.), v. 51 (4), 
p. 443. 

CONRAD, 0. G., 1969, Tertiary rocks of 
Needles Range, western Utah: Utah Geol. 
and Mineralog. Survey Special Studies 29, 
28 p., illus. 

COOK, K. L., 1969, Active rift system in the 
Basin and Range province, in the World 
Rift Sys tern, In ternat. Upper Mantle 
Comm., Upper Mantle Project Sci. Rept. 
19: Tectonophysics, v. 8 (4-6), p. 469-511, 
illus. 

+--1969, Gravity surveys in Utah, in D. F. 
Barnes (ed.), Symposium on gravity sur
veys in western North America: Eos 
(Amer. Geophys. Union, Trans.), v. 50 
(10), p. 538-541, illus. 

--1970, Earthquake hazards in Utah, in 
Governor's conference on geologic hazards 
in Utah, December 14, 1967: Utah Geol. 
and Mineralog. Survey Special Studies 32, 
p. 22-27 , illus. 

COOK, P. J. , 1970, Repeated diagenetic cal
citization, phosphatization and silicifica
tion in the Phosphoria Formation: . ~ol. 
Soc. Amer. Bull., v. 81 (7), p. 2107-2116, 
illus. 

CROSS, A.T., and. G. G. Thompson, 1970, 
Some aspects of paleoecology and stratig
raphy of lower Mancos Shale (upper Creta
ceous) of Colorado and Utah, based on 
palynologic analysis (abs.) : Amer. Assoc. 
Petroleum Geologists Bull., v. 54 (5) , p. 
842. 

DAVIDSON, D. M., Jr., 1965, Ore emplace
ment and associated features, Kane Creek, 
Utah: Ph.D. thesis, Columbia. 

DAWSON, J. C., 1970, The sedimentology 
and stratigraphy of the Morrison Forma
tion (upper Jurassic) in northwestern Utah 
(abs.): Geol. Soc. Amer. Abs., v. 2 (7), p. 
534-535. 

DICKSON, D. R., and A. E. Rickers, 1970, 
Evaluation of eddy flux techniques in 
computing evaporation from Great Salt 
Lake: Utah Geol. and Mineralog. Survey 
Water-Resources Bull. 15, 10 p. 

DOELLING, H. H., 1970, Industrial mineral 
localities of Utah : Utah Geo 1. and 
Mineralog. Survey Map 29. 
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DUNN, D. L. , 1970, Conodont zonation near 
the Mississippian-Pennsylvanian boundary 
in western United States: Geol. Soc. Amer. 
Bull., v. 81 (10), p. 2959-2974, illus. 

---1970, Middle Carboniferous conodonts 
from western United States and phylogeny 
of the platform group: Jour. Paleontology, 
v. 44 (2) , p. 312-342, illus. 

EARDLEY, A. J., 1969, Early Tertiary vol
canism near west end of Uinta Mountains, 
in Geologic guidebook of the Uinta Moun
tains, Utah's maverick range: Intermtn. 
Assoc. Geologists (and Utah Geol. Soc.), 
16th Ann. Field Conf., p. 219-220, illus. 

---1970, Salt economy of Great Salt Lake 
Utah, in Symposium on Salt , 3rd: N. Ohio 
Geol. Soc., v. 1, p. 78-105 , illus. 

---1969, Willard thrust , in Guidebook of 
northern Utah: Utah Geol. and Mineralog. 
Survey Bull. 82, p. 107-109. 

EL-SHATOURY, H. M., 1970, Gold Hill min
ing district, in Radioactive and isotopic age 
determinations of Utah rocks : Utah Geol. 
and Mineralog. Survey Bull. 81 (Utah Univ. 
Bull., v. 61 (18); Utah Eng. Expt. Sta. Bull. 
135),p.27. 

EL-SHATOURY, H. M., and J. A. Whelan, 
1970, Mineralization in the Gold Hill min
ing district, Tooele County, Utah: Utah 
Geol. and Mineralog. Survey Bull. 83, 37 p. 

EMBREE, G. F., 1970, Lateral and vertical 
variations in a Quaternary basalt flow -
petrography and chemistry of the Gunlock 
flow, southwestern Utah: Brigham Young 
Univ. Geology Studies, v. 17, pt. 1, p. 
67-115, illus. 

ERICKSON, A. J., Jr., 1969, Discovery and 
development of the "North Ore Zone" 
Ontario mine, Park City district, Utah 
(abs.): Min. Eng., v. 21 (12) , p . 64. 

EVANS, R., and K. 0. Linn, 1970, Fold 
relationships within evaporites of the Cane 
Creek anticline, Utah, in Symposium on 
Salt, 3rd: N. Ohio Geol. Soc., v: 1, p. 
286-297, illus. 

FABBI , B.P., and W. J. Moore, 1970, Rapid 
X-ray fluorescence determination of sulfur 
in mineralized rocks from the Bingham 
mining district, Utah: Appl. Spectroscopy, 
v. 24 (4) , p. 426-428 . 

FANFANI, L., A. Nunzi and P. F. Zanazzi, 
1970, The crystal structure of roemerite: 
Amer. Min., v. 55 (1-2), p. 78-89 , illus . 

FOX, R . C. (comp.), 1969, Consolidated 
index to samples, cores, electrical and 
other mechanical logs filed in Utah Geo
logical and Mineralogical Survey Library of 
Samples for Geologic Research , 2nd sup
p lem en t to Circular 50 (1950-1966) , 
material added in 1968: Utah Geol. and 
Mineralog. Survey Circ. 53, 12 p. 

FRONDEL, C., 1970, Scandium-rich minerals 
from rhyolite in the Thomas Range , Utah: 
Amer. Min., v. 55 (5-6), p. 1058-1060. 

FRY, G. F. , and J. G. Moore, 1969, Enter
obius vermicularis - 10,000-year-old 
human infection: Sci. (AAAS), v. 166 
(3913) , p. 1620, illus. 

GARVIN, R. F., 1969, Bridger Lake field, 
Summit County , Utah , in Geologic guide-
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book of the Uinta Mountains, Utah's 
maverick range: Intermtn. Assoc. Geol
ogists (and Utah Geol. Soc.), 16th Ann. 
Field Conf., p. 109-115 , illus. 

GAVASCI, A. T., H. A. Helmstaedt, 1969,A 
pyroxene-rich garnet peridotite inclusion 
in an ultramafic breccia dike at Moses 
Rock, southeastern Utah: Jour. Geophys. 
Research, v. 74 (27) , p . 6691-6695 , illus. 

GEORGE, D.R., J.M. Riley and L. Crocker, 
19 6 7 , Preliminary process development 
studies for desulfating Great Salt Lake 
brines and sea water: U. S. Bur. Mines 
Rept. Inv. 6928. 

GODFREY , A. E. , 1970, Processes of fan and 
pediment development in the northern 
Henry Mountains piedmont, Utah (abs.): 
Amer. Quat. Assoc. , Meeting, 1st, p . 53 . 

GOELTZ, N. S. (comp.) , assisted by N. N. 
Nielsen and R. L. Graham , 1970, A direc
tory of the mining industry of Utah -
1967: Utah Geol. and Mineralog. Survey 
Bull. 84 , 40 p. 

GOLDSTEIN, M.A., 1969, Electric and mag
netic fields around a grounded wire (abs.): 
Geophys., v. 34 (6) , p. 1016. 

GOODE , H. D., 1969 , Reconnaissance 
appraisal of the water resources near Esca
lante , Garfield County, Utah : Utah Geol. 
and Mineralog. Survey Water-Resources 
Bull. 11, 3 8 p., illus. 

---1970, Landslides as geologic hazards in 
Utah, in Governor's conference on geologic 
hazards in Utah, December 14, 1967: Utah 
Geol. and Mineralog. Survey Special Stud
ies 32, p. 21, illus. 

GUTSCIIlCK, R. C. , and C. A. Sandberg, 
19 7 0 , La test Devonian conchostracans 
along Cordilleran miogeosyncline, Alberta, 
Montana, Utah, Nevada (abs.): Amer. 
Assoc. Petroleum Geologists Bull. , v. 54 
(5) , p. 849-850. 

GWYNN, J. W., 1970, Instrumental analysis 
of tars and their correlations in oil
impregnated sandstone beds, Uintah and 
Grand counties, Utah: Ph. D. thesis, Univ. 
of Utah. 

HAHL, D. C., and A.H. Handy, 1969, Great 
Salt Lake, Utah - chemical and physical 
variations of the brine, 1963-1966: Utah 
Geol. and Mineralog . Survey Water
Resources Bull. 12, 33 p., illus. 

HALE, L. A. , 1969 (rev.), Northern Utah, in 
Geologic guidebook of the Uinta Moun
tains, Utah's maverick range: Intermtn. 
Assoc. Geologists (and Utah Geol. Soc.) , 
16th Ann. Field Conf. , p. 101-108. 

HAMBLIN, W. K., and M. G. Best (eds.) , 
1970, The western Grand Canyon district: 
Utah Geol. Soc. Guidebook 23, 156 p ., 
illus. 

HAMIL, B. M., and M. P. Nackowski, 1970, 
Trace element distribution in accessory 
magnetite from quartz monzonite intru
sives and its relation to sulphide mineral
ization in the Basin and Range province of 
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Formation (Eocene) , Uinta Basin : L. R. 
High, Jr. 

Paleoecology of cyclic sediments of lower 
Green River Formation, central Utah: J. L. 
Baer. 
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(continued from preceding page) 

Petrology of Gartra Formation (Triassic), 
Uinta Mountain area, Utah and Colorado: 
C. D. McCormick. 

Realms of dolomite sedimentation in eastern 
Great Basin area: H. J. Bissell. 

Repeated diagenetic calcitization, phosphati
zation, and silicification in the Phosphoria 
Formation: P. J. Cook. 

Sedimentology and geomorphic significance 
of Bishop Conglomerate and Browns Park 
Formation, eastern Uinta Mountains, Utah, 
Colorado and Wyoming: G. R. Winkler. 

Sedimentology and stratigraphy of Morrison 
Formation (upper Jurassic) in northwest
ern Utah: J.C. Dawson .. 

Sedimentology of oil-impregnated, lacustrine 
and fluvial sandstone, P. R. Spring area, 
southeast Uinta Basin: M. D. Picard. 

Shelf carbonate sedimentation controlled by 
salinity in the Paradox Basin, southeast 
Utah: R. J. Hite. 

Source rocks and sediments in drainage area 
of North Eden Creek, Bear Lake Plateau, 
Utah-Idaho: L. M. McOurg. 

Stratigraphic control of petroleum in White 
Rim Sandstone (Permian) in and near Can
yonlands National Park: D. L. Baers. 

Stratigraphy of San Rafael Group, southwest 
and south central Utah: A. E. Thompson. 

Studies of sequence in sediments using a sim
ple mathematical device: R. C. Selley. 

Thaynes Formation of Moenkopi Group, 
north central Utah: H. P. Smith. 

SEISMIC SURVEYS 

Seismic effects of sonic booms - empirical re
sults: J. A. McDonald. 

Thickness of unconsolidated to semiconsoli
dated sediments in Jordan Valley: R. E. 
Mattick. 

STRATIGRAPHY 

Cenozoic stratigraphy of the east central 
Markagunt Plateau, Utah: T. A. Iivari. 

Conodont zonation near Mississippian-Penn
sylvanian boundary in western United 
States: D. L. Dunn. 

Cretaceous sedimentation and tectonism in 
southeastern Kaiparowits region: F. Peter
son. 

Dahlgreen Creek test evaluated: H. R. Ritzma. 

Early Tertiary volcanism near west end of 
Uinta Mountains: A. J. Eardley. 

Environmental analysis of the Swan Peak For
mation in the Bear River Range, north cen
tral Utah and southern Idaho: P. L. Van
dorston. 

Fossiliferous Lower Ordovician reference sec
tion from western United States: L. F. 
Hintze. 

Geologic map of Wheeler Peak and Garrison 
quadrangles, Nevada and Utah: D. H. 
Whitebread. 

QUARTERLY REVIEW 

Geology of Paria northwest quadrangle, Kane 
County: R. C. Blakey. 

Green and Colorado River canyons observed 
from the footsteps of Beaman and Hillers 
97 years after Powell: E. M. Shoemaker. 

Late Precambrian rocks of the northeastern 
Great Basin and vicinity: K. C. Condie. 

Lower Cambrian and Upper Precambrian 
strata of Beaver Mountains: L. A. Wood
ward. 

Paleoecology of cyclic sediments of lower 
Green River Formation, central Utah: J. L. 
Baer. 

Permian system in Uinta Mountain area: J. S. 
Williams. 

Petrology of Gartra Formation (Triassic), 
Uinta Mountain area, Utah and Colorado: 
C. D. McCormick. 

Preliminary survey of Mississippian biostratig
raphy (conodonts) in 0quirrh Basin of cen
tral Utah: R. I. Pinney. 

Realms of Permian tectonism and sedimenta
tion in western Utah and eastern Nevada: 
H.J. Bissell. 

Scanty fossil evidence emphasizes correlation 
problems in northeastern Utah and south 
central Idaho: W. L. Stokes. 

Some aspects of paleoecology and stratig
raphy of lower Mancos Shale (upper Cre
taceous) of Colorado and Utah, based on 
palynologic analysis: A. T. Cross. 

Stratigraphic problems in the Cretaceous 
system along the north flank of Uinta 
Mountains: J. A. Burger. 

Stratigraphy, depositional environment and 
correlation of Precambrian Uinta Mountain 
Group: C. A. Wallace. 

Stratigraphy of Gartra Formation (Triassic), 
Uinta Mountain area, Utah and Colorado: 
C. D. McCormick. 

Stratigraphy of lower Echo Canyon, northern 
Utah: T. E. Mullens. 

Stratigraphy of Popo Agie Formation (Late 
Triassic), Uinta Mountain area, Utah and 
Colorado: L. R. High, Jr. 

Stratigraphy of the Star Range and reconnais
sance study of three selected mines: G. B. 
Baetcke. 

Tertiary volcanic rocks of Needles Range, 
western Utah: 0. G. Conrad. 

Upper part of upper Triassic Chinle Forma
tion and related rocks, southeastern Utah 
and adjacent areas: R. B. O'Sullivan. 

Western Paradox Basin is potential oil giant in 
Pennsylvanian rocks: S. A. Wengerd. 

STRUCTURAL GEOLOGY 

Active rift system in the Basin and Range 
province: K. L. Cook. 

Analysis of systematic jointing in part of 
Monument upwarp, southeast Utah: J. I. 
Ziony. 

Cenozoic stratigraphy of east central Marka
gunt Plateau, Utah: T. A. Iivari. 
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Development of folds within Carmel Forma
tion, Arches National Monument: A. M. 
Johnson. 

Fold relationships within evaporites of Cane 
Creek anticline, Utah: R. Evans. 

Geological and geophysical studies of Gilson 
Mountains and vicinity, Juab County: 
Y. F. Wang. 

Geologic road log between Provo, Utah, and 
Ely, Nevada: L. F. Hintze. 

Mechanism of emplacement of kimberlite and 
related breccia at Moses Rock dike: T. R. 
McGetchin. 

Patterned ground indicates unstable land
scapes: J. S. Williams. 

Pre-Pennsylvanian paleotectonics of south
western Colorado and east central Utah: 
D. L. Baars. 

Quantitative vegetational differences along 
the Sevier fault in the Red Canyon area of 
southern Utah: W. H. Brooks. 

Quaternary faulting at Towanta Flat, on 
south flank of Uinta Mountains, Duchesne 
County: W. R. Hansen. 

Regional tectonic setting and mechanics of 
origin of the Uinta uplift: J. K. Sales. 

Surficial geology and land-use problems: J. S. 
Williams. 

Tectonic implications of structure of Beaver 
and northern San Francisco mountains: 
L. A. Woodward. 

Tectonic resume, Uinta Mountains: H. R. 
Ritzma. 

Willard thrust: A. J. Eardley. 

VOLCANOLOGY 

Cenozoic stratigraphy of the east central 
Markagunt Plateau: T. A. Iivari. 

Space-time relations of Cenozoic silicic vol
canism in Great Basin of western United 
States: R. L. Armstrong. 

Observe the postage stamp; its useful
ness depends on its ability to stick to 
one thing until it gets there. 

Josh Billings 
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State of Utah ... .. Calvin L. Rampton 

Governor 
University of Utah .. ... James C. Fletcher 

President 
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Industries .. . . . . George R. Hill 
De"" 

Utah Geological & Mineralogical 
Survey. ... . ..... ... ..... William P. Hewitt 

Director 
UTAH GEOLOGICAL AND 
MINERALOGICAL SURVEY 

103 Utah Geological Survey Building 
University of Utah 

Salt Lake City, Utah 
84112 
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EARTHQUAKE EPICENTERS 
General earthquake epicenters in or 

near Utah for October, November and 
December 1970, and January 1971, with 
dates of occurrence and approximate 
magnitude, are listed below. Unless other
wise indicated, localities are in Utah. 

Magnitude 
October 

1 West of Mexican Hat ............... 2.6 
1 East of Kemmerer, Wyoming ........ 2.9 
1 Near Goshen ..................... 2.0 
1 East central Nevada ................ 3 .0 
6 10 km east of Steamboat, Colorado ... 3 .3 
7 East of Kemmerer, Wyoming ........ 2.8 
7 East central Nevada ................ 2.7 

10 Near Nephi .................. No mag. 
10 Near Antimony ................... 3.6 
13 Near Richfield . ................... 2.7 
13 Near Gunnison . . . ........ . .... < 2.0 
14 Near Marysvale ................. < 2.0 
17 North of Kemmerer, Wyoming ..... .. 3.4 
18 Near Fish Lake ................... 2.2 
18 Near Monroe ................... < 2.0 
18 East of Richfield .................. 2 .3 
19 Rangley, Colorado ................ 3 .3 
20 South of Sunnyside .............. < 2.0 
20 South Wyoming .............. No mag. 
21 South of Sunnyside ................ 2.1 
22 Near Bloom (E. of Sevier Lake) .. No mag. 
22 Utah-Arizona border near 

Monument Pass ................... 3.0 
24 Rangley, Colorado .......... .. .... 3.0 
25 Near Antimony ................... 2.6 
25 Near Ephraim . . .................. 2.9 
25 Near Salina ... . .. ... .......... ... 3 .5 
25 South Wyoming .............. No mag. 
25 San Rafael Swell ... .. ... . . . . . . No mag. 
25 Southea~Nevada .. .. . .... ... ..... 3~ 
25 South of Sunnyside . . ... . .. ... ..... 2.5 
27 Near Moore (S. of Castle Dale) ....... 2.8 
29 San Rafael Swell .. . ............... 2 .8 
30 San Rafael Swell ........... ... .. < 2.0 
30 South of Sunnyside ....... . ...... < 2.0 
20 San Rafael Swell .. . ............. < 2.0 

November 
1 Great Salt Lake (Bear River Bay) ..... 2.2 
2 Great Salt Lake (Bear River Bay) . .. .. 2.0 
3 Great Salt Lake (Bear River Bay) ... < 2.0 
3 Near Cedar City ... . .. ....... . No mag. 
6 San Rafael Swell .................. 2.4 

10 Near Ephraim . . ........ . ..... No mag. 
12 South of Sunnyside ............... . 2.1 

UTAH 
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12 South of Sunnyside ................ 1.8 
12 South of Sunnyside ................ 2.4 
14 South Utah-Colorado border ......... 3.2 
14 South of Sunnyside .............. < 2.0 
14 San Rafael Swell .................. 1. 7 
15 Near Castle Rock ................. 2.0 
15 South of Sunnyside .............. < 2.0 
17 3 km north of Jensen .......... No mag. 
18 Near East Park Reservoir .. ...... No mag. 
18 Magna ........... .. ............. 2.5 
20 Rangley, Colorado ................ 3.0 
24 South of Sunnyside .............. <2.0 
24 San Rafael Swell ......... .. ... No mag. 
24 East of Randolph in Wyoming ....... 3 .0 
26 Near Great Salt Lake ............... 2.2 
27 Near San Rafael Reef ....... . ...... 2.5 
27 Near Nephi ...................... 2.5 
27 Utah-Arizona border near Rainbow 

Lodge .......................... 3.4 
27 Near Morgan ................. No mag. 
28 Near San Rafael, New Mexico ........ 4.0 

December 
1 South Wyoming .............. No mag. 
2 East of Randolph, Utah, in Wyoming .. 3.3 
2 East of Randolph, Utah, in Wyoming .. 3.0 
3 South Nevada-Utah border .......... 3.8 
4 Near Morgan ..................... 1.9 
4 Northwest of Nephi ............... 2.8 
4 Near Cisco ..... . .......... .. . No mag. 
4 Promontory Point ............. No mag. 
5 West central Nevada ......... . ..... 2.8 
9 North San Rafael Swell ......... No mag. 

10 45 km northeast of Vernal .......... 2.7 
10 Central Utah-Nevada border ... . ..... 3.2 
11 East of Randolph, Utah, 

in Wyoming .................. No mag. 
12 Near Cisco ..... ... ........... No mag. 
15 South of Sunnyside ............ No mag. 
16 East of Randolph, Utah, in Wyoming .. 2.5 
18 Sou th of Sunnyside .............. < 2.0 
18 South of Sunnyside .............. < 2.0 
20 South of Sunnyside ................ 2.1 
21 North San Rafael Swell ........... < 2.0 
21 South of Sunnyside .............. < 2.0 
21 West central Nevada ............... 2.9 
22 Near Eureka ..................... 2.5 
22 East of Moab ................. No mag. 
24 East of Randolph, Utah, 

in Wyoming ........ .. ....... . No mag. 
25 North of Vernal ..... .. ........... 1.8 
27 South of Sunnyside ....... . .. . ... < 2.0 
30 South Utah-Arizona border .......... 2.5 
30 Near Hanksville ......... .. ........ 2.9 
31 53 km north of Vernal ......... No mag. 

31 East of Randolph, Utah, 
in Wyoming ......... . ........ No mag. 

31 43 km north of Vernal ............. 2.1 

January 
1 60 km east of Randolph, Utah, in 

Wyoming .................... No mag. 
2 Utah-Colorado border near Moab, 

Utah ....................... No mag. 
3 Near Manti ................. . .. < 2.0 
4 Albuquerque, New Mexico .......... 5.1 
4 South of Sunnyside .............. < 2.0 
5 South of Sunnyside .............. < 2.0 
5 45 km east of Randolph, Utah, 

in Wyoming ...................... 2.2 
6 South Utah-Nevada border .......... 3.1 
8 South of Sunnysid~ .............. < 2.0 
8 South of Sunnyside .............. < 2.0 
9 Central Utah-Arizona border ..... No mag. 

10 Waterpocket Fold . . ............... 2.6 
10 Central Nevada ................... 3.0 
12 South Utah-Nevada border ...... .. .. 3.2 
14 South of Sunnyside .............. < 2.0 
14 South of Sunnyside ................ 2.1 
14 Near Huntsville ................... 2.1 
14 East of Randolph, Utah, in 

Wyoming ...................... < 2.0 
17 Central Nevada . .... . . .......... < 2.0 
19 Near Moore ...................... 2.3 
20 Near Moore .............. . ... .. < 2.0 
20 Green River Desert ............ No mag. 
20 Central Utah-Nevada border ......... 2.5 
22 35 km southeast of Vernal .......... 2.4 
23 30 km southeast of Vernal .......... 2.3 
25 Central Utah-Nevada border ......... 3.0 
27 Near Kemmerer, Wyoming .... . ..... 2.4 
28 Near Hanksville .. ... .............. 3.3 
30 Near Morgan ................... . . 2.0 
31 South Idaho ................. No mag. 

These earthquakes were recorded by 
the University nf 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 Bulletin, 
issued quarterly. 

When geologists have a rock festival, do 
they all get stoned? 
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