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UTAH GEOLOGICAL AND MINERALOGICAL SURVEY 

The Utah Geological and Mineralogical Survey was authorized by act of 
the Utah State Legislature in 1931; however, no funds were made available 
for its establishment until 1941 when the State Government was reorganized 
and the Utah Geological and Mineralogical Survey was placed within the new 
State Departement of Publicity and Industrial Development where the Survey 
functioned until July 1, 1949. Effective as of that date, the Survey was trans­
ferred by law to the College of Mines and Mineral Industries, University of 
Utah. 

The Utah Code Annotated 1943, Vol. 2, Title 34, as amended by chapter 
\6 Laics of Utah 1949, provides that the Utah Geological and Mineralogical 
Suri:ey "shall have for its objects": 

1. "The collection and distribution of reliable information regarding the 
mineral resources of thP State." 

2. "The survey of the geological formations of the State ,vith special rcf­
e1·ence to their economic contents, values and uses, such as: the ores of the 
various metals, coal, oil-shale, hydro-carbons, oil, gas, industrial clays, cement 
materials, mir:eral waters and other surface and underground water supplies, 
mineral fertilizers, asphalt, bitumen, structural materials, road-making ma­
terials, their kind and availability; and the promotion of the marketing of 
the mineral products of the State. 

3. "The investigation of the kind, amount, and availability of the various 
mineral substances contained in State lands, with a view of the most effective 
and profitable administration of such lands for the State. 

4. "The consideration of such other scientific and economic problems as, 
in the judgment of the Board of Regents, should come within the field of the 
Survey. 

5. "Cooperation with Utah state bureaus dealing ,vith related subjects, 
with the United States Geological Survey and with the United States Bureau 
of Mines, in their respective functions including field investigations, and the 
preparation, publication, and distribution of reports and bulletins embodying 
the results of the work of the Survey. 

6. "The preparation, publication, distribution and sale of maps, reports 
and bulletins embodying the results of the work of the Survey. The collection 
and establishment of exhibits of the mineral resources of Utah. 

7. Any income from the sale of maps and reports or from gifts or from 
other sources for the Survey shall be turned over to the State Treasurer and 
credited by him to a fund to be knovvn as the Survey Fund to be used under 
the direction of the Director of the Survey for publication of maps, bulletins 
or other reports of investigation of the Geological and Mineralogical Survey." 

The Utah Geological and Mineralogical Survey has published maps, cir­
culars, and bulletins as well as articles in popular and scientific magazines. 
For a partial list of such publications see the inside back cover of this bulletin. 
For other information concerning the geological and mineralogical resources of 
Utah address: 

Director, UTAH GEOLOGICAL AND MINERALOGICAL SURVEY 

College of Mines and Mineral Industries 

University of Utah 

Salt Lake City, Utah 
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PREFACE 

To Second Impression 

As noted in the Introduction, this circular was first 

released (in 1948) as a progress report to serve the interim 

until the appearance of the more exhaustive study by Professor 

Kenneth C. Bullock. His treatise, entitled 11The Geology of 

Lake Mountain, Utah," is now available as Bulletin No. 41 of the 

Utah Geological and Mineralogical Survey, price $1.00. 

However, since Dr. Bullock gave most of his attention 

to general geology, stratigraphy and geomorphology, there is 

still need for the present circular until a more detailed investi­

gation can be made of the mineralogy and economic geology. This 

Reconnaissance treatment of the subject is therefore reprinted 

and offered free to those who are interested. 
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A RECONNAISSANCE OF THE GEOLOGY AND MINERAL DEPOSITS 

OF THE LAKE MOUNTAINS, UTAH COUNTY, UTAH 

by 

Arthur L. Crawford 1/ 
Alfred M. Buranek £1 

INTRODUCTION 

The Lake Mountains of north-central Utah have received but little 

geologic interpretation thus far, even though the range has contributed 

notable amounts of limestone, clays, manganese ore, commercial ucalcite 11 

and 11 onyx" over a neriod of many years. One of the few geologic reconnais­

sances of the area is Loughlin 1 s description incorporated in the U. S. Geo­

logical Survey Profossional Paper 111, 11 The Ore Deposits of Utah", 1920. 

Mineralogically, the range has attained considerable fame for its magnificent 

grouns of limonite nseudomornhs after pyrite which occur in relative abundanc, 

east of Pelican Point. Most museums of the United States and many foreign 

museums have renresentative snecimens from this celebrated locality. 

Since 1941 the writers have had occasion to study some of the economi, 

asnects of the Lake Mountains, and in 1944 an information circular was nub­

lished0}/ in which certain cl?.y and manganese denosits were described. Duri: 

the nast two years the writers revisited the area on three different occasion: 

to examine other mineral denosits of economic significance. 

At present the Ilaw Materials Division of the Utah Publicity and 

Industrial Development Department is sponsoring a detailed study of the Lake 

1/ 

?) 

J.I 

Commissioner, Raw Materials Division, Utah Publicity & Industrial Develop­
ment De-partment" 
Geologist, Raw Materials Division, Utah Publicity & Industrial Developmen· 
Denartment. 
Crawford, Arthur L., Buranek, Alfred M., The Geology end Mineral Deposits 
of the Lake Mountains, Utah County, Utah: Utah Publicity & Industrial 
Develonment Denartment, Circular No. 13, 1944. (Out of print) 
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Mountains by Kenneth C. Bullock)/ who has chosen this 'Oroblem for his 

dissertation for a Ph.D. degree at Wisconsin University. Until Mr. 

Bullock's study is comoleted and nublished as a bulletin of this de~art­

ment, the following presentation of the geology and mineral denosits of 

the Lake Mountains is necessarily a statement of nrogress in the accWIIU­

lation of data assembled by the writers since 1941, released primarily 

to serve the urgent need for information on the clay deposits of the 

range. During the past few months, clay production from the Lake Moun­

tains has been on a marked rise, and several renresentatives of large 

refractory industries have exoressed considerable interest in the area. 

Source information for most of this paner is from hasty reconnaissance 

rather than from detailed surveys. Therefore, the geologic concepts 

set forth lack the higher standards of accuracy obtained from detailed 

study. 

Mr. Byron J. Sharp, candidate for the M.A. degree in 1949 at the 

University of Utah, has chosen for his thesis "The Mineralogy of the Fox 

Clay Denosits of the Lake Mountains, Utah", It is ho'Oed that this 

dissertation will be comnleted in time to be incoroorated in the forth­

coming bulletin. 

Acknowledgment is made to Roger Cedarstrom, Dr. Bertil H. Lee, 

Dell Steel, and John Hutchings, for their helnful assistance as guides 

to many of the mineral deuosits examined. 

1/ Assistant Professor of Geology, Brigham Young University, Provo, Utah. 
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The Lake Mountains of Utah County, Utah, constitute the 

relatively low-lying range that flanks the western shorPs of Utah 

Lake, Utah County, Utah. The range is tynical of the north-south 

ranges of the Basin and Range Province. To the north are the Oquirrh 

Mountains. to the west the closed basin of Cedar Valley, to the south 

the Tintic Mountains, and to the east Utah Lake. Geogranhically and 

geologically the range is an imnortant link between the Oquirrh Moun­

tains on the north 2nd the Tintic Mountains on the south, which 

togethPr have contributed more wealth than all of the remaining dis-

tricts of Utah in gold, silver, conner, lead, and zinc. 

Sedimentary Rocks. 

The Lake Mountains are comnosed chiefly of Paleozoic limestones 

that have been folded into a i:1ynclinal structure, the axial trend of 

which is annroximately north-south. Where the Saratoga road crosses the 

north end of the range, near the axis of the structure, the strata are 

nearly vertical. This fact, together with other observations of Loughlin 

2,nd the writers, indicates that the center of the range is comnressed 

into an isoclinal fold, with the dins on the flanks flattening urogressively 

outward. Minor flextures, such as the slight arching of the beds immediatel; 

west of Pelican Point, flank and merge into the main range structure. The 

reconnaissance made by the writers substantiates in general Loughlin 1s 

descrintion of the Lake Mountains, which is as follows: 

1/ :Butler, B. S., et al, The Ore Denosits of Utah, U. S. Geol. Survey 
Prof. Paper 111, nn. JJ4-5. 

1/ 
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11 The Lake Mountains have a north-south length of about 
17 miles and a maximum width of 6 miles. They lie between 
Utah Lake on the east and Cedar Valley on the west. There 
is no known record of ore nroduced from these mountains, though 
some prosnecting has been carried on. Only the north and south 
ends of the ranges were visited, 

"At the north end, which includes the Lehi mining district, 
the rocks of the eastern slone consist of bluish-black dense 
and mostly thin-bedded fossiliferous limestones of unner 
Mississinnian age, which din about 20° SW. Fossils collected 
by the writer were determined as follows by G. H. Girty of the 
United States Geological Survey, who states that the strata 
containing them can safely be nlaced in the unuer Mississiunian: 

Stenonora sn. 
Suirifer increbescens. 
Productus uileiformis. 
Batostomella su. 
Fenestella sp. 
Cliothyridina sublamellosa. 
Diaphragmus elegans. 
Zanhrenti s sp. 
Snirifer keokuk var. 
Derbya kaskaskiensis? 

"These strata belong to the series which lies beneath the 
Pennsylvanian quartzite and which, in the Wasatch and Oquirrh 
Mountains and in the Tintic district, is characterized by 
alternating beds of limestone, shale, and limy quartzite. The 
shale and quartzitic beds are very scarce or absent in the 
northern Lake Mountains, as well as in the northern part of the 
East Tintic Mountains, 15 miles to the southwest. Although no 
quartzite was found in place the great number of quartzite 
cobbles and boulders in the canyons and eastern alluvial slopes 
indicates that the Pennsylvanian ouartzite is probably present 
along the backbone and western slone of the northern nart of the 
range. 

Lehi District 

"The Lehi district, organized January 11, 18q4, is in Utah 
County, southwest of Lehi, a station on the Denver & Rio Grande 
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Bailroad and the Los Angeles & Salt Lake Railroad. The district 
borders the west shores of Utah Lake. Marble, 1onyx marble 1, 

and clay are the predominating useful mineral uroducts found. 

11The only evidences of mineralization seen by the writer 
are a few veinlets of columnar (scalenohedral) calcite. These 
veins, although accompanying or lying near ore bodies in some 
places, are by no means sure indications of ore, and the type of 
ore which they accompany is very unlikely to form deposits of 
industrial illl!)ortance in, so dense and impervious a rock as the 
local limestone. Some fabulously high assays of samples from 
this district at one time caused considerable excitement but 
uroved to be fraudulent. Nothing of value was ever found. 

North Tintic District 

11The southern end of the L?Jce Mountains is included in the 
eastern ~art of the North Tintic district. The rocks here have 
an irregular anticlinal structure, lying nearly horizontal with 
slight undulations for nearly the entire width of the range 
(about 2 miles) but curving shar~ly to a nearly vertical dip 
in the easternmost exoosures. The strata seen c-orrespond in 
character to the Pine Canyon lime~tone of the Tintic district, 
which is mostly of lower Mississinryian (Madison) age, but whose 
uuner beds are tentatively correlated as unper Mississiunian. 
At the Wanless, the only active nrospect visited, a shaft bad 
been sunk 75 feet in coarse-grained limestone similar to that 
containing the •Colorado Channel' ore body in the Tintic district. 
Some veins of white columnar calcite, or travertine, acconroanied 
by some soft red iron oxide, were exposed in the bottom of the 
shaft. 11 

Igneous Rocks. 

Extrusive igneous rocks occur in the Lake Mountains in several 

areas. Perhaps the most dominant area is the southwestern portion of 

the range where Tertiary silicic pyroclastics and younger basalt flows 

mantle the older sedimentary rocks. In the long strike valley north 

and east of the Fox Clay deuosits, remnants of ~yroclastic material 

occur in several isolated natches, thus indicating that the areas 

covered by extrusive rocks were formerly more continuous and have been 

separated by erosion and possibly faulting. No intrusive rocks were 
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observed by the writers. 

West of Mosida near Soldiers Pass in T. 7 or 8 s., R. 1 W., igneous 

rocks outcrop on the western n2nk of the range. They have a gentle west­

ward dip toward Cedar Valley. Where the Soldiers Pass road reaches the 

foothills, pumicitic flow breccia is e:xuosed as massive rounded clean-swept 

surfaces. Fragments of light porous pumice of fibrous texture are included 

in the now breccia. Some of the fragments attain a maximum dimension of 

12 inches, although most are aunroxirrately 1 inch in size. The angular 

fragments are usually white or pinkish in color, nassing into smok:y-grP.y. 

The matrix has a nale to dark salmon-nink tone. The breccia rock 1s rela­

tively light and comnaratively free from cr2.cks and joint nlanes. Beca11se 

of its tenacity, it has been used with considerable success by William H. 

Prince and Sons Block Comnany, Inc., Salt Lake City, for light-weight aggre­

,f"etes and light-weight building blocks. 

The pumicitic now breccia is believed to renresent one of the lower 

members of the tuffaceous seri~s that grade unward into volcanic ash and beds 

of tuff, well e:xposed in the region of Faust farther to the "'est. Associated 

with the tuffs are marly beds that progressively grade into interstratified 

limestone members. The limestones are white in color and are readily differen­

tiated from Paleozoic limestones which they overlan. 

The Relation of Pyroclastics to the Evolution of Tonogranhy and Drainage. 

The topograuhy of the area. north and east of the Fox Clay Deposits 

indicates that the T0 rtiP.ry volcanics previously extended eastward up the 

flank of the Lake Mountains to an elevation of anproximately 500 feet 

above the valley floor. They may have been deeuer, but the long gentle 
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slopes below this horizon sugeest an old mature tonography that has 

been exhumed. The topographic evidence is substantiated by remnant~ 

of volcanic ash, weathered lavas, and marl found in the bottom of 

protected strike valleys_at these upper elevations. From the hog-back 

ridge north of Soldiers Pass, a splendid view is obtained of Cedar 

Va.lley and the central portion of the Lake Mountain range. The rocks 

comnosing this hog-back dip uniformly to the east from JO to 4o0 • The 

strike of the strata which is N. 15° W. in the vicinity of the manganese 

deuosits several miles to the north here curves so that the strike 

0 
becomes annroximately N. 50 W, 

It annears that these volcanics comnletely covered the Lake 

Mountain crest south of this noint for some distance. This area may 

have been an erosion vclley cutting diagonally across pre-Tertiary 

structure of the Lake Mountain range, draining the area now occupied by 

Cedar Valley prior to the rejuvenation of the range in Tertiary time. 

In accordance with this interpretation, the drainage of Cedar Valley 

which now has no outlet, once flowed southeastward south of Soldiers 

Pass into Utah Valley. With the blanketing of the area with Miocene(?) 

pyroclastics, this drainage pattern was possibly destroyed, and subse­

quently a rejuvenation of the s2.llle forces that folded the Paleozoic 

rocks of the range brought forth a further unlift. The interior drainage 

of Cedar Valley is not sufficient to overflow and establish a new outlet. 

The porous nature of the pyroclastics may have permitted an appreciable 

seenage of water along the old dra.inage cr.annel reannearing as springs 

in the Mosida area. 
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Fig. 2 Me:p ,;,f the Lake Mounte.ins and Adjacent Areas, Utah, 
showing Mineral Deuosits Described. 

(1) Fox Clay Deposits; (2) Western Fire Clay Co. Deposits; 
(J) Wild CA.t and Black Hawk Manganese Deposits; (3) Boger 
Cedarstrom C~lcite Deposit; (S) Lakeside Lime and Stone 
Deuosit; (6) Wm. H. Prince and Sons Block Co. Inc. Pumice 
Deposits; (7) Pelican Point Limonite Deposit; and 
(8) Onyx-marble Deposits. 
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MINERAL DEPOSITS 

Fox Clay Denosits. 

Introduction:- The Fox Cllly dP-nosits 2.re IlPPr thP southwest 

extremities of the L;,,ke Mountains, annroximately 9 milP-s southwest of 

Fairfield and ne2rly 50 miles south of Salt Lake City, They are recorded 

as being in the Lehi Unorganized Mining District, and 2re covered by 6 

nlacer cl aims embracing 5Lr5. 76 acres in secs. 20 2nd 29, T. 7 S., R. 1 W., 

SLBM, The cl2..y denosi ts are known 2.s the 11 Fox Clay :Beds 11 and are con­

trolled by C. D. Fox, othPr members of the Fox family, and associates. 

The Fox family of Salt Lake City have had nossession of the pronerty since 

1~89, the year during which the clay was discovered. 

Productiog:- Total cl2y uroduct ion from the nronerty has been 

1/ 
annroximately J0,0,')0 tons.- The m2tPri2.l has been shinned to Washington, 

California, and locelly throughout Utah, for use in brick, nine, and naner 

industries. Durinl'" recent yP-2rs the nroryerty has been rP-latively dormant 

excent for small shinments made to the Pacific States Cast Iron Pine Comnany 

of Ironton, Utah, wherP- the clay has been used as a binder for molding sands 

in the manufacture of nine. 

Geology~ - Clay bP.ds are eT.Oosed in two large onen cuts and several 

small nits. The greatest exnosed thickness of clay is annroximately 10 feet, 

e.lthough it has been renorted that at one time the f2ce of clay was onened 

to a denth of 20 feet, Norm2.J.ly the cla.y beds are overlain by a variable 

thickness of Tertiary limestone, which in turn is cenned by bas2.ltic lava. 

A section exnosed in the large onen cut reveals anDroximately 10 feet of 

white clay, grading unward irregula.rly into a zone of red to brown iron and 

manganese-stained clay. The latter zone is from 5 to 10 feet thick e.nd is 

1/ Verbal communication with C. D. Fox. 
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in turn canned by a thin layer of travertine in nert covered by elluvial 

wash 0 The extent of the reserves of the cla.y deuosit was not studied by 

the writers, but should future geologic examinations substantiate the 

theory of origin held by the writers, it should be nossible to man the 

extent and probable tonnaFe with the aid of a few carefully chosen drill 

holeso Estimates have been made that indicate 50,000 tons of clay are 

near the ouen cuts, and assuming an average deuth of 10 feet of clay and 

a. continuity of 25 nercent over the auuroximate 550 acres, J,000,000 tons 

1/ 
are inferred.-

Under nresent mining conditions much of the white clay is being 

1>rasted by admixture with the iron-rich material that overlies this better 

auality clayo Anuarently the mininp methods emnloyed in .the nast were 

un<lercutting and extraction of e.s much of the valuable clay as uossible 

before caving the overlying matPrial and then uermittinF sloughing to 

equalize the front so that danger of cave-ins would be lessened. This 

caved material has in uart been mucked out and in nart allowed to accumu­

late at the foot of the quarryo Obviously this is wasteful as well as 

dangerous and has resulted in an unusually high percentage of loss, except 

when mixture of the white and iron-rich clays was not esuecially detrimen­

tal to the consumer. This has been the case with resnect to shipments to 

the Pacific States Cast Iron Pine Comuany of Ironton, Utah, where all the 

clay was suitable nroviding the iron content was not excessive, although 

nreference was given to the white or yellow clays. 

The clay annears to be essentially halloysite intermixed with 

finely divided Quartz grains. The following analysis indicates the 

oual i ty of the various colored cl P~s: 

1/ Extracted from an unnublished renort on the Fox Clay Denosits by 
Paul T. Allsman, Mining Engineer, U.S. Bureau of Mines, Sp.lt Lake 
Ci. ty, Utah. 
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ANALYSIS OF FOX CLA!__lli!LLOYSITE) 

White Cla;ii I )2 0 7 11. 70 1 1.40 11.80 10 0 74 10.84 I 144.4 10.068 1 

White Cl?~/ 1 30.1 10.4 1 2.43 10.40 11.13 10.60 1 o.40 10.70 148.4 1 

Cream cj.7ored1 
Clay , 30.44 1 t 1.96 I I 0 0 4 10 0 70•55.4 I I 11.0 

Red Clay Jj 1 30.4J 1 l 3.57 I 

T--, 
I 0.4 10.72153.2 I 9.8 

Origini- The dominant drP-inaf'e of the southwestern flank of the La.ke 

Mountains extends headward as a canyon northeasterly from Soldiers Pass. Near its 

head it is joined by a main tributary which dr.eins a long strike valley to the 

north. A similar thoU§':h shorter strike valley to the south also contributes to 

its drainage. Several smaller strike valley tributaries enter the canyon on the 

lower flanks of the rangec The direction of drainage from the main canyon was 

formerly southwestward into Cedar Valley proner. This dre.inage was subsequently 

cautured by headward erosion of a short tributary which diverted drainage into Uta1 

Lake by wey of Soldiers Pass. Both during the long period whil!> the drainage was 

directly into Cedar Valley ?..nd after diversion had been accornnlished, subsurface 

drainage continued to flow from Soldiers Pass through the norous volcanic ash 

directly southwestward int0 the south end of Cedar Valley. 

'l'he extremely dry climate ulun the fa.ct that most of the surface rocks 

are limestone assures a high uercentage of calcium bicarbonate in the moving 

ground water. Carbonic acid and calcium bicarbonate are sufficiently alkaline in 

1/ Analysis 250 lb. comriosite samnle, U. S. Bureau of Mines, Salt Lake City, Utah, 

'J:_/ St. Clair, H. W., Ravitz, S. F., Sweet, A. T., and Plummer, C. E., The Ammoniut 
Sulnhate Process for Reduction of Alumina from Western Clays: A.I.M.E. Trans­
actions. Vol. 15G, n. 260, 1Q44. 

}/ Crismon and Nichols, Salt Lake City, Analysts. 
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reaction to effectively leach varying quantities of silica from unstable 

silicates in the glassy constituents of volcanic ash. Alkalies are also 

extracted and carried off in solution by this nrocess, thus leaving an 

end material relatively rich in kaolin, halloysite, similar clay-like 

silicates, and some free quartz. It is this material which now forms the 

Fox Clay deposit, and it is believed that the Fox Clay beds now occupy 

the abandoned ancient Cedar Valley drainage outlet, established prior to 

the pyroclastic deposits and later exhumed, as described on page 9. 

Western Fire Clay Company Denosits. 

Introduction:- The Western Fire Clay Company, Inc., P.O.Box 2197, 

Salt Lake City, Utah, controls 12 lode claims in Ts. 6 and 7 s., R. 1 W., 

all of which show exuosures of clay. The area in whieh the clay occurs 

is several miles south and west of Pelican Point on the east side of the 

Lake Mountains. The claims owned by the Western Fire Clay Company are as 

follows: 

Buck Clay Lode Claim - sec. 1, T. 7 S., R. l W. 
Fawn Lode Mining Claim - sec. 1, T. 7 S., R. l W. 
Burnt Cedar Lode Mining Claim - Center of Big Cove 1-1/2 miles 

west of Utah Lake and J miles southwest of Pelican Point. 
Smuin Mine Lode Mining Claim - in small hills 1 mile east of 

Potters Canyon and J-1/2 miles southwest of Pelican Point. 
Brown Jug Lode Mining Claim - in small hills, 1-1/2 miles from 

Utah Lake and 3-1/2 miles southwest of Pelican Point. 
Jade Lode Mining Claim - sec. 25, T. 6 S., R. 1 W. 
Jack Rabbit Lode Mining Claim - sec. 12, T. 7 S., R. l W. 
Clay Baby Lode Mining Claim - sec. 12, T. 7 S., R. 1 W. 
Iron Hill Lode Mining Claim - sec. 12, T. 7 S., R. 1 W. 
Palm Olive Lode Mining Claim - sec. 29, T. 7 S., R. 1 W. 
Lake View Lode Mining Claim - sec. 29, T. 7 S., R. 1 W. 
Overcross Lode Mining Claim - sec. 1, T. 7 S., R. 1 W. 

Production:- At nresent nroduction of clay is from the Jack Rabbit 

claim. It is renorted that annroximately 750 tons ner month are shinned 
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to Geneva, and contracts are nending for large shinments of clay to 

1/ 
California.-

Geology:- The Jack Rabbit, Buck, and Overcross claims near the 

mid-eastern front of the Lake Mountains were examined by the writers. 

The rocks of this area consist of limestone, quartzite, and interbedded 

shales. Age assignment of the sedimentary series is uncertain due to 

the lack of diagnostic fossils. Lithologic characteristics sug~est a 

uossible correlation with the Manning Canyon shale formation of the Oquirrh 

Mountains, as described by Gilluly.Y In the vicinity of the Jack Rabbit 

claim, the sedimentary strata strike N. 10 to 15° E. and din 55 to 75° to 

the SE. Faulting is indicated by change of strike and din ap~roximately 

1/2 mile to the north, where the strata strike N. 5° W. and din 25° SW. 

This fault may nossibly terminate the northern extremities of the clay beds 

of the Jack Rabbit claim. 

Jack Rabbit claim: The Jack Rabbit claim in the SE 1/4 of the SE 

1/4, sec. 12, T. 7 S., R. 1 W., severe.l miles south of Pelice.n Point, is 

at the base of the east sloues of the Lake Mountains. This claim is 

readily accessible ov0 r a graded road that na.rallels the western shores 

of Utah Lake. The clay on this clPim is anuroximately 25 feet in thickness 

and has a kno,.rn length of 2400 feet. The exuosed rorks from west to east 

consist of (1) a gray-brown highly fractured quartzite, (2) a thick-bedded, 

dark blue limestone which is transected by numerous calcite veinlets and 

contains an interbedded aluminous shale (the Jack Rabbit claim clay), and 

(J) a quartzite similar to that described as (1). A generalized cross­

section of the sedimentary beds, as ex-oosed at the nortal of the Jack Rabbit 

claim mine is as fillows: 

1/ Verbal communication ~nth Dr. Bertil H. Lee. 
2/ Gilluly, James, Geology and Ore Deposits of the Stockton and Fairfield 

~uadrangles, Utah: U. S. Geol. Survey Prof. Paner 173, 1932. 
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An unusual feature of the clay shale zone is the occurrence of disc­

like nodules in which the shrinkage cracks are filled with secondary onal and 

quartz. These nodules are neculiar to this shale bed and are a ready correla­

tion criteria elsewhere in the area. On the Buck claim a 21-foot section of 

similar clay contains identical concretions, indicating that it is the same 

shale as exoosed on the Jack Rabbit claim. 

Mining operations of the Western Fire Clay Company are at nresent 

confined to the Jack Rabbit claim, on which a main tunnel has eX!)lored some 

300 feet of the clay along the strike at denth. The total tonnage mined thus 

far is not known, altho'Uf'.h all the clay nroduced has been shinned. The entire 

outnut of the mine is from underground workings. Relatively low cost production 

is sustained because of the soft nature and high din of the clay shale between 

the rigid walls of massive limestone, permitting ease of overhead stoping. 

Buck and Overcross claims:- The Buck and Overcross claims are east from 

and at a higher elevation than the Jack Rabbit claim. A bulldozer trench erpose1 

21 feet of clay shale on the Buck claim for a length of several hundred feet, an< 

outcrops of this member have been renorted to extend along the strike for a dis­

tance of several thousand feet. The quality of this clay is shown in the subse­

quent analysis which constitutes a composite sample of the entire 21-foot width. 

The Overcross claim is north and west from the Buck claim and embraces 

chiefly a low ridge within the heart of the range proner. Development work 

consists of several long irregular surface cuts which eroose a large potential 

clay area. The clay shale is similar to that exoosed on the Buck and Jack 

Rabbit claims, as indicated by the analysis of a comnosite samnle cut from a 

distance of annrorlmately 200 feet. However, none of the neculiar nodular 

concretions common to the other claims were noted. 
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The Wild Cat and Black Hawk Manganese Claims. 

Introduction:- The manganese deDosits of the Lake Mountains 

were examined by the writers during the month of Auril 1942. Mr. Dell 

Steel of Neuhi, Utah, acted as guide. The west side of the range was 

observed from the extreme north end to as far south as the Fox Clay 

deuosit. The manganese occurrences ev...mined consisted of several small 

manganiferous outcrous in a strike valley north of the Fox Clay beds and 

what was reuorted to be the better grade deuosits of the Wild Cat and ad­

joining claims farther to the north. No manganese ore body which seemed to 

have economic significance was noted other than that exuosed on the Wild 

Cat claim. 

Mr. Dell Steel and associates control the unnatented Wild Cat 

claim and four other adjacent claims designated as the Black Hawk group. 

The only producer has been the Wild Cat claim. 

Location:- The manganese deuosits are in the southwestern slopes 

of the Lake Mountains, about 8 miles southeast of Fairfield, Utah, and are 

anurorlmately l-1/2 miles S. 75° E. of the northeast marked corner of 

sec. ?. T. 7 S., R. l W., SLBM. The section corner is approximately 100 

yards south of the mine road near the uoint where it intersects the main 

foothill road along the west side of the range. 

General Geology:- East from the foothills to the crest of the 

Lake Mountains, the rocks are chiefly limestones. They dip anuroximately 

45° E. The rocks at the foot of the west flank of the range near the manga­

nese deuosits are believed to be Mississinnian in age. Crinoid stems and 

brachiopods are abundant in certain strata. Some of the latter are believed 

to be nartially nreserved suirifers and other Unn~r Mississippian fossils. 

Productids, bryozoa, and what aDneared to be fusulina were noted in strata 
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above the Mississipuian beds, indicating that the basal nortion of the 

Pennsylvanian limestone series is renresented. 

The rocks show abundant evidence of being manganiferous. The 

quartzose members, such as siliceous limestones, show blapkened cherty 

weathered surfaces, covered ••1. th desert varnish. Thin seams of manganese­

stained chalcedony are nresent. Certain softer rock members have a 

characteristic pinkish cast, suggesting the nresence of manganese carbonate 

i.n the limestone. These stra.ta ,,.,eather to sneckled surfaces with black 

!:1anganese oxide disseminated throurhout. Where joint nlanes and minor 

fissures were onen to circulation of ground wat0r, they ani filled. with 

a mixture of calcite pnd manranese dioxide. 

Manganese Denosits;- The mangp.nese ore body on the Wild Cat claim 

shows little evidence on the surface to <listin,'ctlish it as being richer in 

mangP..nese oxide than other outcrons in the vicir;i ty. The ore body has been 

develoned down the eastward din of about 45° for a distance of au·oroximately 

200 feet. Most of the ore was found mushrooming out from a small insignificant 

fissure that strikes N. 75-55° E. A dense fossiliferous limestone bed forms 

the footwalL Shaly clay-like e.ltered lime beds constitute the zone in which 

the manganese was denosited. At denth the strata din at a steeper angle than 

those exposed in the first 100 feet from the surface. The change in din 

steenens the beds annroximately 10°. This change annears to be associated 

with a minor fault zone uarallel ,,,i th the front of the range. 

The "Saddle Reef" caused by the change in diu has been a favorable 

erea for manganese denosition. This is nossibly due in nart to the addi­

tional frecturin,"' and more norous np,ture of the rocks, and in uart to the 
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impervious nature of the residual clay of the hanging wall which has held 

solutions longer at this place, Drifts have been extended for some dis­

tance to the south and for a short distance to the north at the intersec-

tion of this zone with the manganese ore shoot. This work encountered 

e;ood manganese ore, and it is believed the.t other bodies may be opened 

by further explorations to the north and south along this zone. 

The deposition of manganese in these areas annears to have filled 

onen ,,rater courses, The ore consists chiefly of uorous to comuact masses 

of nsilomelane covered by botryoidal surfaces and colloform crusts. 11 Wad 11 , 

the black earthy oxide of manganese, is also prominent. All manganese ore 

shinned from these stones was about 48% in grade. Some of the ore contained 

more than 60% manganese and wei.s used by the Midvale Glass Comnany during its 

short oueration in the early 19J0 1 s, 

To the north of the main workings across a small drainage gulley, 

an open trench has been prolonged northward into a cavernous stope in sili­

ceous limestone. The manganese here occurs chiefly as usilomelane filling 

joints from one to four inches in width. Occasionally, masses of this 

material approach shipning ore, An area several feet wide and exnosed for 

some distance along the strike of the beds is highly impregnated with manga­

nese of this character. This zone is stratigraphically some 20-50 feet 

beneath the horizon described in the foregoing paragraph. Several small 

urosnects exuose pockets of manganese ore, usually in the bottom of small 

ravines where altered limestone and shale beds form either or both the foot 

and hanging walls of the bedded veins. The location of these prospects mey 

be due to the better exoosure in the bottom of ravines of a manganese-rich 
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zone otherwise obscured by soil and rock m211tle, or it may be due to the 

selective etching by the surface runoff along minor east-west fissure zones 

that are less resistirnt to erosion and which f2cilitated concentration of 

the manganese-bearing solutionso 

Production:- Thus far, shipments of manganese ore have been made 

only from the Wild Cat claimo AnProximately 250 tons were shinned Prior 

to the examination made by the writerso Four cars of ore were uurchased 

by the Columbia Steel Pla.nt at Ironton, Utah, one car was delivered to the 

Colorado Fuel & Iron Company of Pueblo, Colorado, and aPProximately 25 tons 

were uurchased by the Midva.le Glass Com::,any at Midvale, Utah. 

During 194 J, four truckloads of ore we re shi uned to the Metals 

Reserve stockpile at Delta, Utah. The ore averag~d 44 Percent manganese. 

A tyuical analysis of the manganese ore accepted at Delta is as follows: 

Manganese • 
Iron 
Silica 
Alumina 
Phosnhorus 
Zinc 

4J 0 62% 
1.47% 
6oJO% 
2,10% 
none 
none 

Origin:- Three Possibilities may account for the source of the 

manganes8-bearinr solutions th2.t formed the mangan8se d8Dosits. They may 

have been derived from (1) syngenetic manganese in the limestone beds, 

(2) ascending hydrothermal solutions, or {J) the weathering of a mangariferous 

volcanic tuff. In the latter hynothesis it would be necessary to Postulate a 

thick blanket of tuffaceous materia.l covering the higher ref:ions of the Lake 

Mountains, 8.nd to assume that the tuff occu0ied this position lollf: enough to 
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have been thoroughly leached of its manganese. These specialized condi­

tions nermitting manganese from such a source are not favored by the 

writers. The second nossibility is scarcely more tenable since little 

evidence is discernible of hydrothermal alteration or other mineraliza­

tion that would have accompanied hynogene solutions ascending along joint 

nlanes and un the din of the limestones. The first nremise, favored by 

the authors, is that considerable manganese carbonate was precinitated 

with the limestone beds or became incornorated in the limestone by ~ara­

geneeis soon after their deuosition -- and that carbonic acid and calcium 

bicarbonate from supergene percolating watArs reacted with these beds 

during weathering processes, concentrating the manganese along ,joint and 

bedding planes more pervious to these solutions. 

The fact that these deposits contain wider and richer veins of 

manganese near the surface than at depth, indicates that the concentration 

of manganese has taken nlace at or near the surface. Part of the manganese 

may have formed directly from ordinary ground water following the water 

table near the eurface, migrating downward along the joint nlanes. However, 

the chemistry of manganese oxide formation is more adequately exolained if 

it is assumed that the manganese (1) was leached from higher areas of the 

range, (2) percolated down through cracks and joints in the limestone, and 

(J) later reapneared on the lower flanks, being forced unward along the diu 

under artesian nressure. Clarkel/ has shown that manganese carbonate will 

stay in solution longer and is more stable than iron carbonate. Manganese 

1/ Clarke, Frank Wigglesworth, The Data of Geochemistry, 4th Edition, 
U. S, Geol. Survey :Bull. 695, nn. 533-4, 1920. 
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sulnhates are readily soluble and will remain in solution in the nresence 

of calcium oxide unless free oxygen is simultaneously encountered. Thus, 

as the manganese solutions reach the surface where free oxygen is•abundant, 

the available manganese becomes further oxidi~ed and precipitates as the 

stable manganese dioxides, Mn02, or related forms. 

Recommendations:- The wide-spread occurrence of manganese in the 

limestone of this area indicates that other denosits similar to the one 

develo~ed on the Wild Cat claim mey be anticipated. They should be 

developed by following ore shoots down din to where the concentration has 

been greatest. Where cross-breaks or other local structural conditions 

have enlarged the ore-bearing areas laterally along the strike of the bHds, 

they should be nrosnected by drifts with the hone of encountering ad.ditional 

ore shoots. These could then be stoned unward at relatively low cost. The 

conditions observed do not nromise large scale ore denosits, and as a conse­

ouence new develonment must be under careful sunervision if profits are to 

be obtained. 

The Roger Cedarstrom Calcite Mine. 

Introduction:- The Roger Cedarstrom Calcite Mine is described 

becaui:;e of the imnortance of calcite to the lo cal noul try and dairy indus­

tries. The hi~-purity calcite nroduced from the Cederstrom Mine together with 

de~osit in the Cedar Mountains of Tooele County furnishes the needs of the 

uoultry and livestock industries of Utah. Prior to the opening of these two 

calcite pro~erties, oyster shells were shinned from the southern Gulf states. 

Easily digestible calcium carbonate (Caco3), either aragonite or calcite, 
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fills a nutritional requirement for noultry Bnd certain livestock. espe­

cially when the normal feed is lov in calcium. :Bone meal can and is used 

for this requirement, but when nhosnhorus needs have been sunnlied (from 

bone meal or other digestible calcium phosnhates), the additional calcium 

requirements can then be sunplied more cheanly from calcium carbonates than 

from calcium phosphates. Chickens cannot maintain daily hard-shell egg 

nroduction unless constantly fortified with extra calcium. The addition 

of a small amount of calcite "flour" to the rations of steers being fattened 

in the "corn belt" lessens the amount of bone meal otMrwise required to 

make satisfactory gains. 

Location and Mineral Denosit~:- The RogP.r Cederstrom Calcite Mine 

111 on the northeast flank of the La.ke Mountains, annroximately 14 miles 

eouthwest of Lehi, in !'lee. 30, T. 6 S., R. 1 E., SL:SM, The nrouerty is 

covered by 5 claims consisting of about 20 acres each. Large VP.rtical veins 

of coarsely crystalline calcite transect a massive bedded, fine-grained, 

blue-grey limestone. The lime~tone beds are nearly horizontal and are 

estimated to be 500 feet in thickness. The largest calcite vein is 12 feet 

thick, and has been exnosed by a long onen cut and an incline shaft from 

which the vein system has been explored to a maximum denth of JOO feet. 

Within this zone cave openings are abundant. They are usually vertical 

pine-like openings of irregular form, and some attain considerable size. 

The walls of the caves are covered with small stalactitic growths of calcium 

carbonate. The strong air currents issuing from these onenings are indica­

tive of their interconnections at depth with other openings not discernible 

in the immediate vicinity of the mine. 
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Production:- The mine has been in oneration for a ueriod of 29 

years and is credited with a production of apnroximately 2,000 tons of 

calcite per year. The raw calcite is crushed in a mill on the 1>ronerty 

to various sizes, as reouired by the trade. At the mine, the bulk calcite 

has a VRlue of annroximately $10.00 ner ton, but is marketed usually in 

1/ 100-lb. bag8. Accordin1; to Mr. CP.de.rstro= , 85 nercent of the calcite 

uroduced 18 ~urcha8ed by Draner Poultrymen, Inc., Draner, Utah, which 

furnishee annroximately 3,000 customers with nure calcium ce.rbonate. Thts 

calcite 18 ultimately placed in the feed of approximately 1,500,000 chickens, 

50,000 turkeys, 3,500 dairy cowe, and 7,010 hogs.Y 

Limeetone Denosits of the La~~~!de Lime & Stone Comnany. 

The limestone deposits of the Lakeside Lime & Stone Company are 

adjacent to the Roger Cedarstrom Calcite Mine on the northeast flank of the 

Lake Mountaine. In January, 1947, the United States Bureau of Mines prepared 

a confidential renort on the limestone denosits of the Provo Industrial Area. 

Thi8 renort includes a description of the limestone deuosits of the Lakeside 

Lime & Stone Comnany. Permission was granted by the United States Bureau of 

Mines to incorporate in this circular the written descrintion and analyeee 

nertaining to the Lake Mounta.in limestone denosits. This information is 
3/ 

herewith quoted a8 follows:~ 

11 The Lake Mountains denosit is situated in T. 6 s., 
R. l w., Salt Lake Base P.nd Meridian, nrobably near the 
boundary line of T. 6 and 7 S •. .. The beds are nearly 
horizontal in this arM. and the thickne11!'!, pJ.thou?h t'lome­
what obscured by overburden near the base of the denosit, 
is e8timated to be in exces~ of 150 feet and may annroach 
500 feet in thickness. The limestone it'! fine-grained, 

1/ Verbal communica.tion with Rof;er Cedi>.r8trom. 
?J Verbal communication t·•ith members of the Draner Poultrymen, Inc., 101.1.4. 
}/ King, W. E., Limestone for the Production of Cem.ent in the Provo Indus-

trial Area, Utah County, Utah: U.S. Bureau of Mines Information Renort, 
January 1947. 
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uniform in tt'!:xture, end 111 blue-gr2y in color. Samulel!I 
43 to 49 were taken from the ore bin, quarry adjacent to the 
ore bin, quarry about 1,200 feet southerly from these 
installations, and from outcrons in the immediate area above 
thil!I quarryo The analysis indicates the uos11ibility of a 
depol!lit of considerable dimension with a very high CaO content 
and sufficiently low in MgO content to be con11idered al! a 
source of supply of cement rock. The Lakeside Lime & Stone 
Company is now producing 1burned lime 1 in the amount of 40 
tone per day from the denosit. 

"One 11ample, number 50, was taken on the we3t 11ide of 
the Lake Mountains. Only the most sketchy reconnaissance Wal! 

made of thi!I side of the ran,e-e but observed physical concli tionl!I 
suggest that other loc2tiom1 should be investi,e-ated nrior to 
further work in the area. 11 

Analyses of Lake Mountains Lime!ltone 

CaO MgO Si02 Length Remarks feet 

53.0 1.15 2,4 Grab from ore bin. 
55ol o.4 Oo? JOI face Q,uarry, south of kilnl!lo 
55,2 o.4 0.4 Q,uarry, vest of kiln!!. 
46.4 1.85 11,3 Lower bench, auarry 1200 1 Muth of kiln!!. 
51.8 1.6 2.9 Uuner bench, eurface material. 
54.8 o.4 o.8 Ching from outcrop above and 50 1 from 

brink of uuner quarry. 
5406 O.J 0.9 Chiu!! from outcrou above Noo 49. 
42.4 O)J. 20.1 We3t eide of Lakl'! Mountain!!. 

:Building Stoneo 

Two typee of building stone material have been mined and marketed from 

the La.Jee Mountains. They are onyx marble for interior decorative purpo!!le!!I, and 

pumicitic volcanice for light-weight aggregates and building blockl!I. 

Ornamental Stone:- Banded onyx marble of various color!I ha!! been mined 

by Mr, Cedar!!ltrom and aegociate!I intt'!rmittently over a period of yeare, al! the 

occa!!lion demanded. Two claims of ony:x marble are controlled by Mr. Cedarstrom 

and al!lsociates. These claims were not visited by the wri ter11. The Boulder Dam 



- 28 -

School at American Fork and eeveral building11 in Salt Leke City are 

decorated with terrazzol/ made from the onyx marble from Cedaretrom 

:Banded onyx marble of P-. nale orange color occur11 a11 a horizontal 

vein apnroximately 12 inche11 thick on the we11t 11ide of the ran/7,e. Out­

cro-011 are eXPoeed on the west wall of the 11trike valley, de11cribed on 

nage 8. The vein con11ist11 of large mammillary incruetations of calcium 

carbonate. Thie material r~adily noli11he11 to a high luster with plea11ing 

pattern. The deuosit 111 11mall, however, and ha11 little or no economic 

importance other than the noseible u11e of the material for the manufecture 

of ash tray11, book ende, lamp ba11e11, and other mi11cellaneou11 ornamental 

object!!. 

Light-weight :Building Stoneg- The demand by the building trade of 

Utah for light-weight aggregatee and building blocks ha11 activated exploi­

tation of mo11t deno11it11 of numice, volcanic cinder, and nerlite, favorably 

located with re11pect to indu11trial area11 and railroad facilities. The 

nearne1111 of the Lake Mountain pumice breccia11 to Salt Lake and Utah Valleys 

retmlted in the location of 15 nlP.cer claim11 in 11ec11. 8, 17, e.nd 20, T. 7 S,, 

R. 1 W., SLBM., by William H. Prince ;md a1111ociate11 in 1945. Since then 

annroximately 15,000 ton!I of numicitic m1c.terial havebeen mined from these 

claim11, valued at $2.00 per ton at the nronerty. An onen-nit method of 

mining i11 employed. Bulldozer11 nu11h the broken numice onto loading ramns, 

where waiting truck11 are loaded by gr2.vi ty. :By thi 11 !'!imnle nrocedure mining 

co11t11 are held at a minimum. Mr. William H. Princei/ anticinate11 con11umntioi 

during 1949 of 100 to 150 tone ner day of Lake Mountain pumice for u~e in th, 

company plant in Salt Lake City. 

1./ Flooring or other decorative material comno11ed of chine of marble, etc. 
11et irregularly in cement and noli!lhed. 

y Verbal communication with William H. Prince of William H. Prince & Son11 
Block Co. Inc., Salt Lake City, Utah, November, 1948, 
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Pelican Point Limonite. 

Introduction:- To the mi.neralogi!'lt, "Pelicen Point" of the Lake 

Mountaine ie eynonymoue with limonite peeudomornhe aft~r pyrite, The area 

ie a type locality for mueeum snecimens of large nyrite crystale and groune 

of cryetals altering to limonite. Practically all of the museums and uni­

versitie!'l throughout the United Statee, many foreign museums, P..nd thousands 

of minertl collectors have reuresentative ~ecimens from the LP..ke Mountain 

deuosite. 

Location:- The limonite occurrence ie annroximately 1-1/2 miles south­

We!lt of Pelican Point, a '!lenin!lula nrojecting eest\<•ard into Utah Lake. The 

deno!lit is acceesible over a dirt road which trends southwesterly for about 

2 milee from the main foothill roP..d immediately north of the Roger Ced.e.rstrom 

Calcite Mine. The cry!'tal outcrons are covered by one full unpatented mining 

claim (the Lakeview) that is owned by Ernest Ceda.ri1trom, John Hutchinge, and 

aeeociatee, of Lehi, Utah. 

Other eimilar nseudomornhous cryi1t2ls are renorted to occur in the 

general vicinity. One area ill north of the manganese nronertiee previously 

described. Thie area wae not visited by the writers, but it is doubted that 

thie occurrence contains the large clustere of cryetals common to the Pelican 

Point localityo Economically, the crystals have little value excent for the 

revenue derived from eales to collectors. 

Occurrence:- The limonite peeudo cry!ltals have been mined from several 

onen pite in the eaddle of an east-west trending imur of the L2ke Mounte.ine. 

The cryetale occur in nearly horizonta.l bedding seame of a calcareous shale, 

and in some in!ltances are nrolific within limited areas. These rich zones 

are conformable with the bedding, and no evidence indicating their occurring 

differently is discernible excent that some dieeeminated eecondary red and 
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Fig. 4 Photo Illustrating Typical Limonite Pseudomorph 
after Pyrite Crystal Group, Pelican Point, Lake 
Mountains, Utah County, Utah. 
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yellow iron oxides are found in MPrly vertical joints. 

The limonite useudomorphs after nyri te weather to a brilliant 

brow,iish-black, and originally the saddle containing the outcro-ps is 

renorted to have glistened with exnosed crystals. Collectors ha.ve 

gathered practically all of the w~athered grouus, and now it is nec­

essary to mine s-pecimens in situ. 

Crystal Habitg- The common crystalline form of the original pyrite 

was the cube; the pyritohedral form was comparatively rare. Individual 

cube crystals measuring 2-inches across a crystal face have been found, 

but more common are clusters of intergrown crystals. Two distinct tol'ffl8 

of crystal growth prevail. One consists typically of large crystal aggre­

gates comnosed of relatively comnlete cube forms; the other exists as 

soheroidal masses with the corners of many intergrown cubic crystals pro­

truding~ Each corner usually shows a nortion of J euhedral faces. Remark­

able exam-oles have been found of both tynes, such as grouns of crystals 

attaining a maximum width of 18 inches. 

The outstanding feature of these nseudo crystals is that during the 

alteration of the original nyrite (the iron disulnhide FeS2 ) to limonitel/, 

the external form of the sulnhide crystals was nerfectly nreserved. Conse­

quently all snecimens sho1or distinct well-develoued crystal form. Many of 

the snecimens are not comnletely altered to limonite, and in such instances 

1/ Limonite, a ne,me formerly given to hydrous iron oxide with th!! sunuosed 
formula 2Fe2o1 •3H2o, is no longer an accredited mineral species of 
definite chemlcal comuosition. It is a convenient field term for 
various hydrous iron oxides whose identity is unknown. 11 The substances 
included under the name auuear for the most nart to represent hardened 
gel masses of hydrous basic ferric oxide, FeO(OH).nHzO or HFeOz-nHzO, 
equivalent resuectively to lepidocrocite or goethite, and, in Iese part, 
hydrous, ferric oxide, Fe 2o1 .nH2o, equivalent to hematite". - Palache, 
Charles; Berman, Harry; and Frondel, Clifford: Dana's System of 
Mineralogy, p. 685, New York: John Wiley and Sons, Inc., 1944. 
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pyrite is usually near the center of the crystals. Occasionally groups 

of crystals of a spheroidal habit (nodular-like masses of many crystal 

noints) reveal the center of each individual crystal to be pyrite but the 

cores of the groups to be completely limonitized and weathered away leaving 

residual shells. the outside margins of which still show perfect crystal 

forms 0 This peculiar central alteration is probably due to more ranid 

decomnosition along fracture planes thro"Uf".h the center of the groun, but 

it may also indicate selective alteration of two dimorphous minerals, i.e., 

marcasite and pyrite. 
1/ 

Paragenesis:- The crystals of altered pyrite in the calcareous shale 

are annarently the result of renlacement. The iron and sulnhur reauired 

for the formation of nyrite anuears to have been derived from the sediments 

that now exist as shale. There is no evidence to substantiate an ori~in by 

igneous agencies. The crystallization of the pyrite may have occurred 

during denosition of the shale, but more nrobably it was much later, possibly 

during the deformatiop of the Lake Mountains strata. The presence of nyrite, 

marcasite. and other sulphides in shf>.le, limestone, coal beds, end other 

sedimentary formations is well known. Usually these sulphides are in the 

form of small, single crystals or crystal aggregates. Less common occur­

rences are as nodules, lenses. and beds. Occasionally fossils are replaced 

by nyrite or marcasite. 

Whether the Original nyrite crystals of Pelican Point are the indirect 

nroduct of sedimentation, or whether they are the result of meteoric nrecipi-

1/ Marcasite. the dimorphous equivalent of nyrite, is far more decomposable 
than pyrite under ordinary atmosnheric conditions. The writer has a 
snecimen of marcasite and nyrite from Ohio tha.t consists of concretionary 
radiating crystals of marcasite covered by large crystals of nyrite, of 
which the marcasite is undergoing ranid oxidation while the nyrite remains 
unaltered. Should a similar marcasite-nyrite relationshin be assumed for 
some of the large Pelican Point grouns, the necul1ar core oxidation is 
annarent. 
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tation, or a combination of both urocesses, is not known. It is doubtful 

that the localized concentration~ of the extraordinarily large crystal 

grouns of the Pelican Point locality can be considered syngenetic. A more 

ulausible exulanation is that the original iron was preciuitated as iron 

suluhicle due to reactions between suluhur decaying organic matter and the 

iron in the enclosing sediments, and that the lerge crystal aggregates 

are a reconcentration and recrystallization of this source material. 

The alteration of the Pelican Point uyrite to limonite pseudomoruhs 

e.fter uyri te is a normal oxidation reaction still active. Normally, uyri te 

is leached away by the sulfuric acid produced by the oxidation of uyrite, 

but the acid solutions thus formed at the Pelican Point deuosit are sueedily 

neutra.lized by the uresence of CP.lcium carbonate, and immediately ureciuitate 

the iron content as limonite. 

Authoritative Guidebooks still available through the office of the 

UTAH GEOLOGICAL AND MINERALOGICAL SURVEY 

No. 1. GUIDEBOOK TO THE GEOLOGY OF UTAH - 1946 
"Guidebook to the Geology and Geography of the Henry Mountain Region;• 
by Chas. B. Hunt, United States Geological Survey •••.••.••• 

No. 2. GUIDEBOOK TO THE GEOLOGY OF UTAH - 1947 

"Some Structural Features of the Intrusions in the Iron Springs Dis­
trict;• by J. Hoover Mackin, United States Geologic~l Survey. 

No. 3, GUIDEBOOK TO THE GEOLOGY OF UTAH - 1948 
"Geology of the Utah-Colorado Salt Dome Region with Emphasis on Gyp-
som Valley, Colorado;• by Wm. Lee Stokes, University of Utah. (Sold 
out; Reissue Anticipated.) .••.••••. 

No. 4. GUIDEBOOK TO THE GEOLOGY OF UTAH - 1949 
"The Transition Between the Colorado Plateaus and the Great Basin in 
Cantral Utah;' by Edmund M. Spieker, Ohio State University •• 

No. 5. GUIDEBOOK TO THE GIOC)LOGY OF UTAH - 1950 
"Petrolelll11 Geology of the Uinta Basin;• by fifteen authorities, eachof 
whom contributed onechapter on his specialty .•. 

No. 6. GUIDEBOOK TO THE GEOLOGY OF UTAH ,,- 1951 
"Geology of the Canyon, House and Confusion Ranges, Millard County, 
Utah;' by twelve authorities, each of whom contributed a S\lllllllary on 

his specialty. • • • • • • • • • • • • • . •••••• 

Special Maps Compiled by Members of the I.A.P.G. 

1. Index Map of the Uinta Basin in Utah and Colorado. 
2. Structural Cross Section of the Uinta Basin, Utah. 
3. Generalized Cross Sections Across West Central Utah 
4, Geologic Map of West Central Utah (Plate 2, No. 6) 

Price 

$1.50 

$2.00 

$2.50 

$3.00 

$4.00 

$4.00 

$ .50 
.50 
.50 

1.75 


