
DEPARTMENT OF THE INTERIOR
ALBERT B. FALL, Secretary i /J/-2- -s (,

UNITED STATES GEOLOGICAL SURVEY /'
GEORGE OTIS SMITH, Director

Bulletin 715

CONTRIBUTIONS TO ECONOMIC GEOLOGY
(SHORT PAPERS AND PRELIMINARY REPORTS)

1920

PAET L METALS AND NONMETALS EXCEPT FUELS

F. L. RANSOME, H. S. GALE, AND E. F. BURCHARD 
GEOLOGISTS IN CHAEGE

WASHINGTON
GOVERNMENT PRINTING OFFICE 

1921



o 
c/

t



CONTENTS.

[The letters in parentheses preceding the titles are those used to designate the papers for
advance publication.]

Page. 
Introduction _:______ _____.!.   _             _    vn
(A) Potash deposits in Spain, by H. S. Gale (published June 5, 1920) __ 1
(B) The potash deposits of Alsace, by H. S. Gale (published June 5,

1920) °__________________________________ 17
(C) A deposit of manganese ore in Wyoming, by E. L. Jones, jr. (pub­ 

lished Sept. 18, 1920)-____-__ -_ -       - 57
(D) Some deposits of manganese ore in Colorado, by E. L. Jones, jr.

(published Sept 17, 1920)______________________ 61
(E) Geology of the Yellow Pine cinnabar-mining district, Idaho, by E. S.

Larsen and D. C. Livingston (published Sept. 15, 1920)______ 73
(F) Deposits of iron ore near Stanford, Mont., by L. G. Westgate (pub­ 

lished Sept..16, 1920)________________________ 85
(G) Preliminary report on the deposits of manganese ore in the Bates-

ville district, Ark., by H. D. Miser (published Nov. 15, 1920)__ 93
(H) Omitted.
(I) Potash resources of Nebraska, by W. B. Hicks (published Feb. 8,

1921)________________'__________________ 125 
(J) Phosphate rock near Maxville, Granite County, Mont., by J. T. Pardee

(published Feb. 7, 1921)_______________________ 141 
(K) The Divide silver district, Nev., by Adolph Knopf (published Feb.

12, 1921) ___________________1_____________________ 147
(L) The Mogollon district, N. Mex., by H. G. Ferguson (published Feb.

8, 1921) ____________________________________ 171 
(M) Permian salt deposits of the south-central United States, by N. H.

Darton (published April 28, 1921) _________________. 205 
Index ________________________________________ 225

ILLUSTEATIONS.

Page.
PLATE I. A, Outcrop of rock salt by the .roadside at the foot of the bluff 

below the old castle, Cardona, Spain; B, The salt moun­ 
tain at Cardona, Spain, from the castle, overlooking the 
salt basin _____________________________ 4 

II. A, Outcrop of tilted sandstones and gypsum overlying the light- 
colored shale and salt beds, as exposed in the bluff below 

.. the old castle at Cardona, Spain; B, Contorted bedding of 
the salt in the cliffs at the head of the salt basin, Cardona, 
Spain ____  ____  _     ______________ 6

j in



IV ILLUSTRATIONS.

Page. 
PLATE III. The.Monserrat escarpment near Manresa, Spain________ 12

IV. A, Storage and refinery buildings at Amelie shaft 1, Wittels- 
heim, Alsace; B, Shaft house and head frame at Amfilie 
shaft 1 ______________________________ 30

V. A, Max mine, near Wittelsheim, Alsace; B, Reichsland mine,
Wittenheim, Alsace_______________________ 34

VI. Geologic map of the Batesville district, Ark__________ 94 
VII. Generalized sections of the Paleozoic rocks of the Batesville

district, Ark_____________________________ 98 
VIII. Section through the Lassiter, Polk Southard, and Blue Ridge 

mines, Batesville district, Ark., illustrating the occurrence 
of their manganese-ore deposits______________ 100 

IX-XII. Omitted.
XIII. Map and section of the northern part of the Philipsburg phos­ 

phate field, Mont______________:______'. _____ 142
XIV. Geologic map of the Divide district, Nev____________ 150
XV. Geologic map of the Mogollon district, Socorro 'County, N.

Mex. ________________________________ 174
XVI. Geologic sections across the Mogollon district, N. Mex____ 184

XVII. Map showing outcrops of faults in Mogollon district, N. Mex__ 184
XVIII. Sections showing assumed position -of surface in Mogollon

district, N. Mex., after faulting________________ 194
XIX. Vertical projection of Little Fanney mine, Mogollon district,

N. Mex_______________________________ 198
XX. Vertical projection of Last Chance and Confidence mines,

Mogollon district, N. Mex__i_________________ 202
XXI. Map of salt basin in Texas, New Mexico, Oklahoma, and , 

Kansas _______________________________ 2(m
XXII. Sections across the salt deposits of central Kansas______ 208$

XXIII. Records of deep borings in southern Kansas and northwest- ( 
ern Oklahoma_____________7_______________ 2lO(

- XXIV. Records of borings in Woods and Alfalfa counties, Okla^___ 212/
FIGUBE 1. Index map of Spain showing the situation of the potash de- j

posits of Catalonia_____________'______ %
2. Sketch map of the " salina de Cardona," Spain_ ___   6
3. Map of the northeastern part of Spain, with geology general­ 

ized from the Carte g6ologique Internationale de l'Europe__ 12
4. Map showing potash field and valley of the Rhine in the

vicinity of Mulhouse, Alsace _ _  _ _        18
5. Diagram representing lower potash bed in Arnelie shaft 1,

Wittelsheim, Alsace_±_____________________ 31
6. Claim map of cinnabar camp in Yellow Pine mining district,

Valley County, Idaho__      .             74
7. Reconnaissance geologic sketch map of Yellow Pine cinnabar

district, Valley County, Idaho______ _  _______ 78
8. Map of a part of north-central Montana showing the location

of the hematite deposits near Stanford-           85
9. Geologic map of the vicinity of the hematite deposits near

Stanford, Mont________________________  86
10. Map showing claims on the hematite deposits near Stanford,

Mont____________________  _           88
11. Section of the ore body on the Snowbird claim, near Stan-

. ford, Mont______________                 90



ILLUSTRATIONS. V

Page. 
FIGURE 12. Index map of Arkansas showing the location of the Bates-

ville manganese-ore district______ '._____________    93
13. Section near the central part of the Cason mine, Batesville

district, Ark___.________________________ 103
14. Sketch section at the Club House mine, Batesville district,

Ark_________________________________ 113
15. Section through the Searcy mine, Batesville district, Ark____ 114 

16-25. Omitted.
26. Map showing potash-lake district in western Nebraska____ 128
27. Index map showing location of Philipsburg phosphate field,

^ Mont________________________________ 141
28. Generalized columnar section of the rocks of the Divide dis­ 

trict. Nev____________________________ 147
29. Map of southwestern New Mexico showing the location of

the Mogollon district___________________   171
30. Transverse sections across Fanney vein, Mogollon district,

N. Hex______________________________ 197
31. Record of boring at McPhersou, Kans_____________ 208
32. Records of borings in central Kansas______________ 209
33. Records of borings in south-central Kansas___________ 211
34. Records of deep borings in northwestern Texas_ '.____  215
35. Record of boring at Childress, Tex__________:______ 217
36. Record of boring near Shamrock, Tex_________,.___ 217
37. Record of Hapgood boring, 28 miles north of Amarillo, Tex__ 218
38. Section across southeastern New Mexico from the Sacramento

Mountains through Carlsbad__________________ 220
39. Record of boring 8 miles east of Carlsbad, N. Mex______ 221
40. Record of boring 13 miles north-northeast of Roswell, N. Mex_ 222





CONTRIBUTIONS TO ECONOMIC GEOLOGY, 1920.

PART I. METALS AND NONMETALS EXCEPT FUELS.

F, L. KANSOME, H. S. GALE, and E. F. BURCHARD, Geologists in charge.

INTRODUCTION.

The Survey's " Contributions to economic geology " have been pub­ 
lished annually since 1902. In 1906 the increase in the number of 
papers coming under this classification made it necessary to divide 
the contributions into two parts, one including papers on metals and 
nonmetals except fuels and the other including papers on mineral 
fuels. In 1915 the year included in the title was changed from the 
year in which the field work reported in these papers was done to 
the year of publication, and in consequence there was no volume 
entitled " Contributions to economic geology, 1914." The subjoined 
table gives a summary of these bulletins.

United States Geological Survey " Contributions to economic geology"

\ Date in title.

i 902...........'.. ..............
903...........................

1,904. ..........................
1905. ..........................
1906, Parti...................

Part II. .................
1907. Parti...................

Part II. .................
1908. Parti...................

Part II. .................
1909. Parti. ..................

Part II. ....... ..........
1910. Parti...................

Partll. .................
1911, Parti. ..................

Part II.. .:»H.. .........

Date of 
publica­ 
tions

1903
1904
1905
1906
1907
1907
1908
1909
1909
1910
1910
1911
1911
1912
1913
1913

Bulletin 
No.

213
225
260
285
315
316
340
341
380
381
430
431
470
471
530
531

Date in title.

1912, Parti. ..................
Part II. .................

101 3 Part T
Partll. .................

1915, Parti. ..................
Partll..................

1916, Parti. ..................
Partll..................

1917, Parti. ..................
Partll..................

1918, Parti. ..................
Partll..................

1919, Parti. ..................
Partll..................

1920, Parti. ..................
Partll..................

Date of 
publica­ 
tions

1914
1914
1915
1915
1916
1916
1Q17
1917
1918
1918
1919
1919
1920
1920
1921
1921

Bulletin 
No.

540
541
580
581
620
621
640
641
660
661
690
691
710
711
715
716

o The date given is that of the complete volume; beginning with Bulletin 285, the papers have been 
ssued as advance chapters as soon as they were ready.

As the subtitle indicates, most of the papers in these volumes are 
of three classes (1) short papers describing as thoroughly as con­ 
ditions will permit areas or deposits on which no other report is likely
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INTRODUCTION.

to be prepared; (2) brief notes on mining districts or economic de­ 
posits whose examination has been merely incidental to other work; 
and (3) preliminary reports on economic investigations the results of 
which are to be published later in more detailed form.

Although these papers set forth mainly the practical results of 
economic investigations they include brief theoretical discussions and 
summary statements of conclusions if these appear to require prompt 
publication.

Beginning in the spring of 1917 and continuing throughout the 
period of the war the United States Geological Survey made special 
field explorations, surveys, and laboratory studies of deposits of ores 
of metals used in the manufacture of ferroalloys, pig iron, and steel, 
including manganese, chromium, tungsten, molybdenum, titanium, 
uranium, vanadium, zirconium, and iron.

Summaries of the data were promptly published by the Geological 
Survey in the form of press bulletins, and several longer papers on 
these subjects were published in Survey Bulletin T10 1 and in the 
Transactions of the American Institute of Mining and Metallurgical ' 
Engineers. 2 Other papers prepared largely by Federal Survey geolo- } 
gists have been published by several State surveys.3 The papers on 
manganese and iron ore in this bulletin are some of the results of 
this war work, and other papers, now in preparation, will be pub­ 
lished in " Contributions to economic geology, 1921."

1 Jones, E. L., jr., A reconnaissance of thei Pine Creek district, Idaho: U. S. Geol. Sur­ 
vey Bull. 710, pp. 1-36, 1919 ; Deposits of manganese ore in New Mexico : Idem, pp. 37-60 ; 1 
Deposits of manganese ore in southeastern California: Idem, pp. 185-208. Sears, J. D., / 
Deposits of manganese ore in Costa Rica: Idem, pp. 61-84 ; Deposits of manganese ore ( 
near Boqueron River, Panama: Idem, pp. 85-92. Jones, E. L., jr., and Ransome, F. L., 
Deposits of manganese ore in Arizona: Idem, pp. 93-184. Pardee, J. T., and Jones, 
E. L., Jr., Deposits of manganese ore in Nevada: Idem, pp. 209-242.

* Harder, E. C., and Hewett, D. F., Recent studies of domestic manganese deposits: , 
Am. Inst. Min, and Met. Eng. Trans., September, 1919, 48 pp. Diller, J. S., Recent ( 
studies of domestic chromite deposits: Idem, 44 pp. Burchard, E. F., Manganese-ore de- ( 
posits in Cuba: Idem, 52 pp. Burchard, E. F., Chrome-ore deposits in Cuba: Idem, 23 pp. (

3 Stose, G. W., and Schrader, F. C., Manganese deposits of east Tennessee: Resourcesf 
of Tennessee, vol. 8, Nos. 3 and 4, 531 pp., Tennessee State Geol. Survey, 1919. Stose, 
G. W., Miser, H. D., Katz, F. J., and Hewett, D. F., Manganese deposits of the west foot 
of the Blue Ridge, Va.: Virginia Geol. Survey Bull. 17, 166 pp., 1919. Hull, J. P. D., 
LaForge, Laurence, and Crane, W. R., Manganese deposits of Georgia: Georgia Geol. Sur­ 
vey Bull. 35, 295 pp., 1919.


