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Foreword 

Active geologic work began in Minnesota in 1872 with the establish­
ment of the Geological and Natural History Survey and the appoint­
ment of N. H. Winchell as state geologist. Articles dealing with the ge­
ology of the state, however, date back over 100 years. 

In recent years it has become evident that the geologic literature on 
the state is so very great in volume and found in such diverse publi­
cations that it places a great burden on the new worker in Minnesota 
geology. It seemed desirable, therefore, to assemble as complete a bibli­
ography as possible so that anyone doing research on the geology of the 
state could find all references in one place with a consequent saving of 
time and effort. 

The problem of assembling and organizing this mass of material was 
discussed with Miss Theodora Melone, Librarian of the Winchell Li­
brary of Geology at the University of Minnesota. She generously agreed 
to undertake the work and was ably assisted by :Mr. Leonard W. Weis, 
a graduate student in the Department of Geology and part-time as­
sistant of the library. This arrangement was approved by Dr. Errett W. 
McDiarmid, University Librarian, and sincere appreciation is due him 
for generous assistance in the project. 

The Director wishes to express his deepest appreciation to Miss Me­
lone and Mr. Weis for unusually painstaking work on a very tedious 
task. The result of their work will undoubtedly be of great value for 
years to come. It is the present plan to issue supplements to the bibli­
ography at ten-;year intervals. If anyone using the volume finds an 
omission of a title, it will be sincerely appreciated if a note to that effect 
is sent to the Director, Minnesota Geological Survey, University of Min­
nesota, Minneapolis 14, Minnesota. 
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G. M. SCHWARTZ 

Director 
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5. Structural map on top of the Jordan sandstone [upper Mississippi 
Valley]: Kans. Geol. Soc. Guidebook 9th Ann. Field Conf., pI. opp. 
p. 358, 1935. 
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1. Dikes of the St. Louis River district. Master's thesis, 1906. (A vail­
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Tryon, F. G. 
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Nov. 25, 1911. 
Twenhofel, William Henry. See Thwaites, F. T., 1. 
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1. (R. W. Marsden, F. F. Grout, and G. A. Thiel). Studies of the 
Lake Superior Pre-Cambrian by accessory-mineral methods: G.S.A. 
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2. Development of Lake Superior soft iron ores from metamorphosed 
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Ann. Rept., vol. 14, p. 104-113, 1886. 

3. Sceptropora: a new genus of Bryozoa, with remarks on Helopora 
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4. New Lower Silurian Bryozoa: Cin. Soc. Nat. Hist. Jour., vol. 12, 
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5. New and little-known American Paleozoic Ostracoda: Cin. Soc. 
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Am. Geol., vol. 10, p. 271-272, 1892. 
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rocks: M.G.S. Ann. Rept., vol. 19, p. 211-248, 1892; abstract, Minn. 
Univ. Quart. Bull., vol. 1, p. 59, 1892. 
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9. On Lower Silurian Bryozoa of Minnesota: M.G.S. Final Rept., vol. 

3, pt. 1, p. 96-332, 1895; abstract, Minn. Univ. Quart. Bull., vol. 2, 
p. 56, 1894. 

10. The Lower Silurian Lamellibranchiata of Minnesota: M.G.S. Final 
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pt. 2, Trilobita, Saukiinae, no. 2, p. 123-306. 't2 pIs .. Feb. 6, 1933. 
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5. Lake of the Woods Co. Ser. 19't6, no. 8, 1930. 
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Marshall, Norman, Polk, Red Lake, Traverse, Wilkin. (For earlier 
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earlier numbers see U.S. Bureau of Plant Industry.) 
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6. Spirit leveling, Minn.-Ramsey, Anoka, and Hennepin counties: 
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15. Streams tributary to Lake Superior: in surface water supply of the 
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Sheet no. 6. Southern part of Crow Wing Co. 
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Sibley and Nicollet 
. Swift and Chippe-
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Crow Wing and Morrison cos.; Mille Lacs and Kanabec cos.; Pine 
Co.; Becker Co.; Clay Co.: M.G.S. Final Rept., vol. 2, p. 102-263, 
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17. The glacial moraines of Minnesota [abstract]: Minn. Acad. Nat. 
Sci. Bull., vol. 3, p. 12, 1889. 
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Boston Soc. Nat. Hist., vol. 25, p. 228-242, Feb. 18, 1891. 
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Canada Geol. Survey Ann. Rept., new ser., vol. 4, part E, 1890; ab­
stract, Am. Geol., vol. 7, p. 188-194, 222-~31, March-April 1891; 
abstract, Am. Jour. Sci., ser. 3, vol. 42, p. 429, 1891; abstract, Geol. 
Mag., new ser., decade 3, vol. 8, p. 228-229, May 1891. 

21. Glacial lakes in Canada (with discussion by G. 1\1. Dawson): 
G.S.A. Bull., vol. 2, p. ~43-274, 1891. 

22. A recent visit to Lake Itasca: Minn. Acad. Nat. Sci. Bull., vol. 3, 
p. 284-292, 1891. 

23. Criteria of englacial and subglacial drift: Am. Geol., vol. 8, p. 376-
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24. Beltrami Island of Lake Agassiz [Minn.]: Am. Geol., vol. 11, p. 
423-425, 1893. 

25. Preliminary report of field work during 1893 in northeastern Min­
nesota, chiefly relating to the glacial drift: M.G.S. Ann. Rept., vol. 
22, p. 18-66, map, 1894. 

26. The succession of Pleistocene formations in the Mississippi and 
Nelson River basins: G.S.A. Bull., vol. 5, p. 87-100, 1894; abstract, 
Am. Geol., vol. 1~, p. 170-171, 1893. 

27. Tertiary and early Quaternary base-leveling in Minnesota, Manito­
ba, and northwestward: Am. Geol., vol. 14, p. 235-246, 1894; ab­
stract, vol. 14, p. 199, 1894; abstract, G.S.A. Bull., vol. 6, p. 17-20, 
Oct. 1894; abstract, Jour. Geol., vol. 2, p. 754, Oct. 1894. 

28. Evidences of the derivation of the kames, eskers, and moraines of 
the North American ice sheet chiefly from its englacial drift (with 
discussion by T. C. Chamberlin, Frank Leverett, and H. F. Reid) : 
G.S.A. Bull., vol. 5, p. 71-86, 1894. 

29. Discrimination of glacial accumulation and invasion: G.S.A. Bull., 
vol. 6, p. 343-352, 1895; abstracts, Am. Geol., vol. 15, p. 200, 1895; 
Science, new ser., vol. 1, p. 60-61, 1895. 
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30. Drumlins and marginal moraines of ice sheets: G.S.A. Bull., vol. 7, 

p. 17-30, 1895; abstract, Am. Geol., vol. 16, p. 237, 1895. 
31. The glacial Lake Agassiz: U.S.G.S. J\ion .. vol. 25, 1896. 685 p., 

maps. 
32. The glacial Lake Agassiz: Northwest Weather and Crops (Minn. 

Weather Service), vol. 1, no. 9, p. 1-2, 1896. 
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34. St. Croix River before, during, and after the ice age: in Lectures, 
laws, papers, pictures, pointers, Interstate Park, Dalles of the St. 
Croix, compiled by Geo. H. Hazzard, p. 45-58, St. Paul, 1896. 

35. Glacial Lake Hamline: Am. Geol., vol. 19, p. 4'23, June 1897. 
36. Modified drift in Saint Paul, Minn.: G.S.A. Bull., vol. 8, p. 183-196, 

map, 1897; abstract, Jour. Geol., vol. 5, p. 111-112, 1897; abstract, 
Science, new ser., vol. 33, p. 466-467, lVlarch 24, 1911. 

37. The topography and glacial geology of the city of St. Paul: Sci­
ence, new ser., vol. 5, p. 487-488, 1897. 

38. Time of erosion of the upper Mississippi, Minnesota and St. Croix 
valleys [abstractl: A.A.A.S. Proc., vol. 47, p. 297-298, 1898; Science, 
new ser., vol. 8, p. 470, 1898; Am. Geol., vol. 22, p. 258-259, 1898. 

:~9. The geology of Aitkin Co., ... Cass Co., and of the part of Crow 
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around Red Lake and southward to White Earth [Beltrami Co.]: 
M.G.S. Final Rept., vol. 4, p. 25-81, 155-165, maps, 1899. 

40. Englacial drift in the Mississippi basin: Am. Geol., vol. 23, p. 369-
374, 1899. 

41. Glacial and modified drift in Minneapolis, Minn.: Am. Geol., vol. 
25, p. 273-299, map, 1900; abstracts, A.A.A.S. Proc., vol. 48, p. 229, 
1899; Science, new ser., vol. 10, p. 490, 1899. 

42. Pleistocene ice and river erosion in the Saint Croix Valley of Min­
nesota and Wisconsin: G.S.A. Bull., vol. 12, p. 13-24, 1900. 

43. Giants' kettles eroded by Moulin-Torrents [Taylors Falls]: G.S.A. 
Bull., vol. 12, p. 25-44, map, 1900. 

44. Giants' kettles in the Interstate Park, Taylors Falls [abstract]: Sci­
ence, new ser., vol. 13, p. 509-510, 1901. 

45. Man in the Ice Age of Lansing, Kansas, and Little Falls, Minn.: 
Am. Geol., vol. 30, p. 135-150, Sept. 1902. 

46. Primitive man in the ice age: Bibliotheca Sacra, vol. 59, p. 730-
743, 1902; Memoirs of explorations in the basin of the Mississippi, 
vol. 5, p. 115-119, 1902. 

47. Geology of Prairie Island, Minn.: in Memoirs of explorations in the 
basin of the Mississippi, vol. 6, p. 34-38, 1903. 

48. Discovery of Minnesota and the upper Mississippi: in J. V. Brow­
er, Memoirs of explorations, vol. 6, p. 86-104, 1903. 

49. Age of the St. Croix Dalles: Am. Geol., vol. 35, p. 347-355, 1905. 
50. Glacial and modified drift of the Mississippi Valley from Lake 
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Itasca to Lake Pepin: Minn. Acad. Nat. Sci. Bull., vol. 4, p. 299-
305, 1906. 

51. Minnesota [altitudes]: U.S.G.S. Bull., vol. 72, p. 198-200, 206-214, 
1891; vol. 274, p. 472-501, 1906 . 

. 52. The glacial Lake Agassiz [abstract]: Can. M .. J., vol. 30, p. 646, 
1909; Geol. Mag., ser. 5, vol. 6, p. 475-476, 1909; Brit. Assoc. Adv. 
Sci. Rept., vol. 79, p. 472-473, 1910. 

53. Englacial and superglacial drift in Minnesota, the Dakotas, and 
Manitoba [abstract]: Minn. Acad. Sci. Bull., vol. 4, p. 428-429, 
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54. Chains of lakes in "Martin Co., l\iinn., as evidence of extensive re­
cession and readvance of the ice-sheet [abstract]: Science, new ser., 
yo!. ~33, p. 467-468, 1911. 

55. Fluctuations of the Keewatin and Labradorean ice currents in the 
vicinity of Minneapolis and St. Paul [abstract]: Science, new ser .. 
yo1. 33, p. 466-467, 1911. 

56. Modified drift in Minnesota [abstract): Science, new ser., vol. 33. p. 
466, 1911. 

57. The Sangamon interglacial stage in Minnesota and westward: 12th 
Int. Geol. Cong., 1913, Compte-Rendu, p. 455-465, 1914; advance 
copy 1913: abstract, Science, new ser., vol. 37, p. 457, 1913. 

58. Revision of the map of Lake Agassiz: Jour. Geol., vol. 23, p. 780-
784, 1915. 

59. The work of N. R. Winchell in glacial geology and archaeology: 
Econ. Geol., vol. 11, p. 63-72, port., 1916. 

60. Minnesota geographic names, their origin and historic significance: 
Minn. Rist. Soc. ColI., vol. 17, 1920. 

Van Barneveld, Charles E. 
1. Iron mining in Minnesota: Univ. of Minn. Sch. Mines Exper. Sta. 

Bull., vol. 1, 1912. 214 p. Abstract. Eng. Min. Jour., vol. 95, p. 1295, 
June 28, 1913. 

Van Cleef, Eugene 
1. Climate of Minnesota: Jour. Geol., vol. 14, p. 168-174, maps, Feb. 

1916. 
Van Rise, Charles Richard. See also Irving, R. D., 8, 13, 14. 

1. Enlargements of hornblende fragments: Am. Jour. Sci., ser. 3, vol. 
30, p. 231-235, Dec. 1885; abstract, Am. Nat., vol. 19, p. 1216, Dec. 
1885. 

2. The chemical origin of the Vermilion Lake iron ores: Am. Geol., 
vol. 4, p. 382-383, 1889. 

3. Report, Lake Superior division: U.S.G.S. Ann. Rept., vol. 10, pt. 1, 
p. 123-128, 1890. 

4. An attempt to harmonize some apparently conflicting views of 
Lake Superior stratigraphy: Am. Jour. Sci., ser. 3, vol. 41, p. 117-
137, 1891. 

5. Correlation papers. Archean and Algonkian: U.S.G.S. Bull. 86. 
maps, 1892. IMinnesota. p. 119-134.] 
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6. An historical sketch of the Lake Superior region to Cambrian time: 

Jour. Geol., vol. 1, p. 113-128, map, Feb. 1893. 
7. (and others). The iron ore deposits of the Lake Superior region: 

U.S.G.S. Ann. Rept., vol. 21, pt. 3, p. 305-434, maps, 1901. 
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.\borigines: Winchell, N. H., 165. 
Accessory minerals. 

:Vlesabi range: Maxwell, 1. 
Use in study of Pre-Cambrian: Tyler. 1. 

Acids. humns. See Humus acids. 
Acmite. Cuyuna range: Grout, 45. 
;\ctinolile, Mesabi range: Bayley, 6; Gru-

ner, 22; Leith, C. K., 2; Lewrett, l' 
Winchell. N. H .. I·M. 

. \gassiz, Lake. See Lake Agassiz. 

.\gates. Lake Superior: Alessi. 1; Emmons, 
~; Schwartz. 4. 

. -\gawa iron formation: Grout, 25; Leith. 
C. K., 16; Leverett. 13; Stark, 3; Van 
lIise. 13. 

AgTiculture. conditions: Hall. C. W.. 3; 
Leyerett. 6. 8. 9. 

,-\ilkin Co., geology: LeYerett, 8, 9; Thiel. 
~8; Tpham, 39. 

.\keley Lake region: Bayley. 5; Grant. 1. 
'20; Leith. C. K, 2; Leverett. 13; Win­
chell. N. H .. 140. 

,-\lexander Ramsey Slate Park: Thiel. 27. 
~\lgae. 
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General: FenLon. C. L .. 1. 2; Grout. 25; 

Gruner. 3; Leith. C. K .. 16. 
-Mesabi range: Grout, 14; Gruner. 4. 22. 
Yermilion range: Gruner. 5. 

. \lgoman granites. See Giants range. St. 
Cloud granites. Vermilion range. 

.\Igonkian: 
Correlation ,,,ilh Archean: Van Hise. 5. 
General: Grout. 14. 2;,; Gruner, 4; Knapp. 

1: Leith. C. K.. 2; Leyerett. 13; 
Schwartz. 4; Van Hise. 13; Winchell, 
X H .. 151. 

c\llm-iation. See Sedimentation. 

Altamont moraine: Leverett, 10. 13. 
Altitudes: Douglas. 1; Gannett. 1; LeYerett. 

6. 8, 9; Macfarlane, 1; Sch\\'Urtz, 4; Up­
ham, 15. 51. 

Amphibole griinerite: Richarz, 1. 2. 
Amphiboles: Grout, 14; Gruner, 4. 22; 

Leith, C. K, 2; Richarz, 5; Van Hise, 13. 
Amygdaloids: Smith, H. W., 1; Van Hise, 

13 . 
,\.mygdular minerals. paragenesis: Sand­

berg, 3. 
Analyses . 

Iron ores: Gruner, 4, 22; Hayes, A.O .. 1. 
Rocks. See Rock analyses. 
-Water. See Water analyses. 

.\ndesite: Wadsworth, 2. 

.\nimikian. 
Black slates: Winchell, N. H .. 72. 
Carlton. rocks: Winchell. N. H .. 146. 
Correlation with Huronian: McKellar, l. 
General: Davidson, 1; Emmons, 4; Grout. 

14. 25, 35; Gruner. 4; Leith. C. K, '1; 
Leyerett, 13; Thiel. 28; Van Hise. 13; 
Winchell. N. H .. 72. 145, 146, 148. 

Iron-bearing series: Irying, 14. 
Pokegama quartzite: Winchell, N. H .. 72. 
Unconformities: Winchell, A., 4. 5. 
Virginia slates. analyses: Van Hise. 13. 

Annelida: Sarcleson. 37. 
Anoka Co . 

Anoka moraine: Leverett. 13. 
,\noka sand plain: Artist. 1; Cooper. 2. 3; 

Sch,,·artz. 12; Thiel. 28. 
General: Leverett, 9; Schwartz. 1'1; 

Thiel. 23; Upham, 14. 
Pollen records: Artist, 1; Wilson, I. T., l. 
Soils: IT.S. Bureau of Soils. 10. 
Spirit leveling: U.S.G.S., 6. 
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Anorthosite. 
Granite differentiates: Grout, 28. 
Lake Superior region: Elftman, I, 10; 

Grout, 42; Lawson, 5; Schwartz, 10; 
Winchell, A. N., 8, 4. 

Relation to granite: Grout, 87. 
Anthowa. 

Lichenaria typa W. & S.: Sardeson, 11. 
Lower Silurian: Winchell, N. H., 107. 

ApophyIlite geode: Berkey, 1. 
Archean. See also Pre-Cambrian. 

Extent and distribution: Hall, C. W., 18. 
General: Winchell, A., 8, 8, 10. 
Greenstone. See Greenstone. 
Rainy Lake region: Lawson. 7. 
Resemblances to Finland: Winchell, N. 

B., 184. 
Rocks: Winchell, N. H., 147. 
Rocks, origin: Winchell, N. H., 141. 

Arehean and Algonkian. 
Correlation: Van Hise, 5. 
General: Winchell, N. H., 151. 

Arebeology, central Minn.: Hershey, 2. 
Areheowic. See Pre-Cambrian. 
Area of Minn.: Gannett, H., 7. 
Artesian waters and wells. See Underground 

water. 
Arthropoda. See Crustacea and Trilobita. 
Asteroidea. primitive stlu'fishes: Sardeson. 

44,46. 
Atlas, geologic: Winchell, N. R., 152. 
Augite and plagioclase. resembling' reaction 

rim, in gabbro: Bayley, 4. 
Augite-syenites, Pigeon Point: Bayley, 2. 
Austin, sandrock, age: Williams, H. S., 1. 
Authigenesis: Atwater, la; Goldich, 1; 

Gruner, 18; Irving, 8; Thiel, 21. 
Awic system, Lake Superior: Foster, 1. 

Baptism River State Park: Schwartz, 26. 
Baraboo series: Winchell, N. H., 158 
Barrett quadrangle: Sardeson, 25. 
Batholiths. 

Abyssal assimilation, extent: Grout, 81a. 
Ages, differentiation, Canadian border: 

Grout, 29. 
Giants range: Allison, 1. 
Vermilion: Grout, 23. 

Beaches, Lake Agassiz: Upham, 12. 
Becker Co., geology: Allison. 5; Upham, 14. 
Belleplaine. 

General: Winchell, A., 1. 
Salt well: Winchell, N. H., 4, 5. 

Beltrami Co. 
Aerom~gnetic survey: U.S.G.S., 17. 
Geology: Allison, 5; Todd, J. E., 7. 

Beltrami Island, Lake Ag-assiz: Upham, 24. 
Bench marks along Mississippi River: Mis­

sissippi River Commission, 1; U.S. Engi­
neer Office, 1. 

Benton Co., geology: Thiel, 28; Upham, 
H. 

Bentonite: Allen, V. T., 2; Sardeson, 40, 
48,56. 

Bibliography. 
General: National Research Council, 1; 

U.S.G.S., 18; Winchell, N. H .. 4.5. 
Mesabi range: Briggs, 1; Niemi, 1; Pick-

ering, 1. 
Mineralogy: Winchell, N. H., 62. 
Mining: Wilson, V. M., 1. 
Mining and geology: Gregory, I, 2. 
Paleontology: Keyes, C. R., 1. 

Big Stone Co., geology: Meinzer, 1; Thiel, 
16, 28; Upham, 8. 

Bison, fossil: Hay, 1; Jenks, 4; Stauffer, 27a. 
Biwabik fm. See also Mesabi range. 

Mineralogy: Gruner, 4, 22. 
Origin: Grout, 13; Gruner, 2; Leith, C. 

K.,2. 
Stratigraphy: Broderick, 4; Grout, 11; 

Gruner, 4. 
Structure: Gruner, 4, 22; Grout, 12. 

Biwabik iron mine: Tnpper, 1; Winchell, 
H. V., 10. 

Black River cephalopods: Foerste, 8. 
Black River fms., Lichenocrinus: Fenton, 

M. A., 1. 
Blue Earth Co. 
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Geology: Bechdolt, 1; Meinzer, 1; Thiel, 
23; Upham, 8. 

Soils, U.S. Bureau of Soils, 5. 
Bobierrite: Gruner, 20. 
Borings. See also Underground water. 

Artesian wells: Hall, C. W., 5, 9. 
"C" Washburn mill: Winchell, N. H., 87. 



Borings. - continued 
General: Darton. I, 2; U.S.G.S .. 2; Win­

chell, N. H .. 65. 
Lakewood cemetery, Minneapolis: Win­

chell, N. H .. 56. 
Mendota. Hastings, Red Wing. Lake 

City. Brownsville, St. Paul: Winchell. 
N. H .. 60. 

Minneapolis: 'Winchell, N. H .. 11. 
Minneopa: Hall, C. W., 10. 
Stillwater: Meeds, 1; Stauffer. 16. 
Structure of rocks: Meinzer, 2. 

Boundaries. 
Canadian: Grant. 14: Hill. 1; "·inchell. 

A. N., 1. 
Eastern, southern. western: Winchell. A. 

N.,6. 
General: Douglas, 1; Gannett, H .. 2. 

Bowlingite: Winchell, N. H., 144. 
Brachiopoda. 

Craniae, Ordovicic: Sardeson. 53. 
Lingula from quartzytes: Winchell. N. 

H., 67, 79. 
Lower Silurian: Winchell. N. H .. 108. 
Ordovicic: Sardeson. 48; Stauffer. 24. 
Trenton and Hudson R. groups: 'Win-

chell, N. H .. 27, 33, 92. 
Zygospira recurvirostra: Schuchert. 1. 

Brick and tile: Grout. 46. 
Brown Co. 

Geology: Meinzer. I; Thiel. 23; l'pham. 
8. 

Soils: U.S. Bureau of Plant Inriustry. 
Soils and Agricultural Engineering. 2. 

Brownsville. artesian well: Winchell. K. H .. 
60. 

Bryozoa. 
Arthropora: Sardeson. 78. 
Batostoma: Sardeson. 73. 76. 
Dekayella: Sardeson, 68. 
Fenestella: Sardeson, 76. 
Fistulipora: Sardeson, 75. 
Hallopora: Sardeson, 71. 
Helopora: Ulrich, 3. 
Hemiphragma: Sardeson, 73. 
Homotrypa: Sardeson, 67. 
Leptotrypa: Sardeson, 75. 
Lower Silurian: Ulrich, 1, 4, 9. 
Monotrypa: Sardeson, 74, 
Monticulipora: Sardeson, 65. 
Monticuliporoidea: Sardeson, 80. 
Ordovicic: Sardeson, 82. 
Pachydictya: Sardeson. 77. 
Prasopora simulatrix: Sardeson. 6-1. 
Sceptropora: Ulrich, 3. 
Stictoporella: Sardeson. 78. 
Stromatotrypa: Sardeson, 77. 

Buffalo Plains, glacial origin: Sa.rdeson. S1. 
Buffalo River, meanders: Griggs. 1. 
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Building stone. 
Dresbach quarries: Anonymous, 3. 
General: Bowles, 1; Burchard, I, 2; Mer­

rill. G. P .. 2, 3; Thiel, 13; Winchell, N. 
H .. 29, 43, 48. 

Microscopic structure: Merrill, G. P., 1. 
Minneapolis vicinity: Burchard, 1,2. 
Rock quarrying industry: Broderick, 1. 
Slate: Dale, 1. 

Cambrian. 
Charts: Kans. Geol. Soc., 1. 
Classification: Irving, 12. 
Correlation of sections of Missouri, Texas, 

and Mississippi Valley: Bridge, 1. 
Dresbach fm. See Dresbach. 
Franconia fm. Se,e Franconia. 
General: Hunt. 2. 
Heavy minerals: Graham. 2; Thiel. 23. 
Hinckley S8. See Hinckley ss. 
Ironton fm.: Kurtz. 1; Raasch, 1. 
Jordan ss. See Jordan ss. 
Mississippi region. See Mississippi. 
Ordovician contact. petrology: Graham, 

6; Stauffer. 13. 
Potsdam fm. See Potsdam. 
Pre-Cambrian relations. central Minn,: 

Thiel. 21, 
St. Croix valley, See St. Croix R. Valley. 
Sandstones. 

Hinckley ss. See Hinckley ss. 
Jordan ss. See Jordan ss. 
Origin: Graham. 3, 
Petrography: Graham. 1. 4; Thiel. 23. 

Stratigraphy: Keyes. C. R.. 11, 12. 13; 
Raasch. 1; Sardeson, 88; Stauffer, 24; 
Winchell. N. H .. 68. 

Taconic system. See Taconic system, 
Cannon Falls, fauna in Shakopee dolomite: 

Stauffer, 19. 
Carboniferous. Correlations. Devonian: Wil­

liams, H. S., 2. 
Carlton area. Soils: U.S. Bureau of Soils. 3. 
Carlton Co .. geology: Schwartz, 16, 18, 19; 

Thiel. 28; Winchell, N. H., 139. 
Carson Lake, unwatering: Davenport, 1. 
Carver Co., geology: Meinzer, 1; Schwartz, 

12; Thiel. 23; Upham, 14. 
Cass Co. 

Aeromagnetic survey: U.S.G.S., 17. 
Geology: Allison, 5; Thiel, 28; Todd, J. 

E .. 7; Upham, 39. 
Ground water: Dennis, 1. 

Casselton-Fargo quadrangles: Hall, C. M., 1. 
Catalysis. origin of Lake Superior iron-bear­

ing fms.: Zapffe. 13. 
Catlinite. 

Analysis: Jackson, C. T., 1. 
Coteau des Prairies: Catlin, 1. 



Catlinite. - continued 
General: Berg, E. L., 2. 
Pipestone quarry: Hayden. 1. 2: White. 1. 

Caves, Galena fm.: Bretz. 1. 
Cedar Creek Bog, developmenlal history: 

Lindeman, I. 
Cedar ValIey Is.: Stauffer. 2-l. 
Cement: Dow. 1; Eckel. 3; Kirk. 1: Sarde­

son, 27. 
Cenozoic. See Pleistocene. Quaternary. Ter­

tiary. 
Central Minn. For counties .'ee names of 

counties. 
Archeology: Hershey. 2. 
General: Eames, 2; Harder. 4; Norwood. 

1; Thiel, 28; Upham.!. 8. 14. 
Glacial man: Babbitt. 2. 
Intrusives: Skillman. 1; Woyski. 1. 
Keewatin: Hall, C. W., 23. 
Outcrops: Upham, 10. 
Pre-Cambrian and Cambrian relations: 

Atwater, 3; Thiel. 21. 
Cephalopoda. 

Actinoceras: Sardeson. .';0. 
Cameroceras: Sardeson, 51. 
General: Foerste, 2, 3. 
Gonioceras: Sardeson, 61. 
Nanno: Clarke, J. M .. 1. 
Ordovician: Miller, A. Koo 1. 
Orthoceras: Sardeson .. 52. 
Primitive: Sardeson. 36. 
Silurian: Clarke, .J. M .. 3. 

Chippewa Co., geology: l\leill7,er. 1: Thiel. 
23; Upham. 14. 

Chisago Co. 
Geology: Thiel, 28; Uphalll. H. 
Spirit leveling: U.S.G.S .. 4. 

Chlorastrolite: Winchell. N. Hoo 136. 
Chokio quadrangle: Sardeson. 25. 
Clay. 

Analyses: Thomes. 1. 
Bloating: Riley,!. 
Catlinite. See Catiinite. 
General: Grout. 4, 05, 15: Kirk. 1; Ries. 

1, 2. 
Microscopic structure: Dawson. 2. 
New Ulm: Chatard. 1. 
Organisms contained in: Dawson. 2. 
Origin and distribution: Berkey. 11. 
Pebbles: Winchell, N. H., 41. 
Physical and mineralogical properties: 

Bradley,!. 
Pleistocene: Leverett, 3. 
Texture and composition: Grout. 22. 
White clay prospects: M.G.S., -l. 

Clay Co. 
Geology: Allison, ii; Upham, U. 
Ground water: Dennis, 1. 
Soils: U.S. Bur. of Chemistry and Soils, 11. 

Clearwater Co.: Allison, 5. 
Climate. See also Paleoclimatology. 

General: Van Cleer, 1. 
Influence of physical features: Upham, 33. 

Climatic conditions: Pursell,!. 
Coal, Lignite: Winchell. N. H., 9. 
Cobalt: Meeds, 3. 
Coccoliths, Cretaceous: Woodward, 2. 
Coleraine (Benton) fm.: Stauffer, 24. 
Collections. 

Meteorites: Grant, 3; Winchell, N. H., 89. 
Rocks: Cayeux, 1; Grant, 15; Meeds, 2; 

Winchell, N. H., 101, 113, 140. 
Rocks, Northeastern Minn.: Elftman, 11; 

Grant, 5, 7, 22. 
Concretions, Thomson fm.: Grout, 14: 

Schwartz, 19. 
Cone-domes, Shakopee dolomite: Sardeson, 

38. 
Conglomerate. 

Corrosion conglomerate: Sardeson, 23. 
Ensign Lake: Dutton,!' 
Galena series: Sardeson, 9. 
Gneissic terranes: Winchell, A., 9. 
Ogishke. See Ogishke. 
Puckwunge: Nelson, C. A .. 1; Schwartz. 

28; Winchell, N. H .. 145. 146, 147. See 
also Keweenawan. 

Snake River Valley: Smith. H. Woo 1. 
Conodonts. 

Decorah shale: Stauffer, 9, 17. 
Devonian clays: Stauffer, 23. 
Glenwood beds: Stauffer, 15. 
Prairie du Chien beds: Furnish. 1. 

Cook Co. 
Geology: Grant, 20; Grout, 35; Thiel. 28. 
Leveling party report: Berkey, 2. 
Magnetite deposit: Broderick. 2: Grout. 

47: Levorson. 1. 
Copper. 
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Alloy with silver, Lake Superior: Win-
chell. N. H .. 63. 

Duluth: Winchell, N. H., 26. 
General: Winchell. N. H., 31, 36. 
Kettle River: Taylor, N. C. D .. 1. 
Keweenawan: Grout, 3. 
Lake Superior region: Irving, 2, 3, 9. 
Montana mine, Soudan: Berkey, 4; Eby. 1. 
Susie Island, Lake Superior: Schwartz, 7. 
Thin sections: Winchell, N. Hoo 36. 

Corals. See Anthozoa. 
Correlations. 

Animikie and Huronian rocks: 1'lc Kel-
lar, 1. 

Archean and Algonkian: Van Hise, .5. 
Cambrian: Stauffer, 24. 
Cuyuna iron-bearing member: Zapffe, 8. 
Devonian and Carboniferous: 'Villiams, 

H. Soo 2. 



Correlations. - continued 
General: U.S.G.S .. 12; Walcott. 3; While. 

3; Winchell, N. H., l. 
Iowa fms.: Keyes, C. R., 2. 
Lake Superior region. 

General: Pettijohn, 3. 
Parts of N. Am.: Winchell. N. H .. 120. 
Pre-Cambrian: Lawson, 9; Leith, C. K., 

12. 
Lower Silurian with other districts: Win-

chell, N. H., 128. 
Pre-Cambrian: Adams, F. D .. l. 
Thomson fm.: Schwartz, 16. 
Upper Cambrian sections of )1issouri, 

Texas, and upper Mississippi Yalley: 
Bridge, l. 

Coteau des Prairies. 
General: Catlin, l. 
Glacial fms.: Leverett, 11. 
Survey: Featherstonhaugh, l. 

Cottonwood Co.. geology: Meinzer. 1; 
Thiel, 23; Upham, 8. 

Coutchiching. See also Koochiching. 
Delta: Bruce, l. 
Problem: Grout, 20; Tanton, I; Van 

Hise, 12. 
Seine-Coutchiching problem: ?lIerritt. l. 

Cretaceous. 
Coleraine fm.: Stauffer, 24. 
Dakota ser .. Ostrander member: Stauffer, 

24. 
Fossils. their meaning: 'Valle. 1. 2. 
General: Stauffer, 24; Thiel, 23; Winchell, 

N. H., 16. 
Leaves and plants: Lesquereux. 1. 2. 
Lignite: Winchell, N. H., 9. 
Mesabi range: Berquist, l. 
Korthern :Minn.: Allison. 4' Winchell, 

H. Y., 11. 
Sauk Valley: Kloos, 2. 
Southeastern l'vIinn.: Sardeson. 8. 
Windrow fm.: Thwaites, 1. 

Crinoidea. 
Calceocrinidae: Sardeson, 45. 
Calceocrinus: illrich, 2. 
Carabocrinus: Sardeson, 84. 
Cheirocrinus: Ulrich, 2. 
Cystocrinoidean species: Sardeson, I'!. 
Lichenocrinus: Fenton, M. A .. 1. 
Ordovicic: Sardeson, 3,5. 

Crookston area, soils: U.S. Bureau of Soils. 
4. 

Crow Wing Co. 
Aeromagnetic survey: U.S.G.S., 17. 
Geology: Thiel, 28; Upham, H. 39. 
Iron: Woodbridge, 3. 

Crustacea. Agnostus: Vogdes, 2. 
Cryptozoons. 

Cryptozoon minnesotense: Chaney, 1. 
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General: Stauffer, 26. 
CrystaItine rocks. See Petrology and petrog­

raphy. 
Crystallography. 

Crystallization differentiation in magmas;: 
Bowen, 1; Grout, 35. 

Rockville granite: Tatge, l. 
Cuyuna range. See also Iron ores, Iron 

ranges and districts. 
Acmite: Grout, 45. 
Concentration ore tests: Appleby, 2. 
Ferromanganese grade concentrates: Shel-

ton, 1. 
General: Adams, F. S., 1; Barrows, 1; 

Harder, 1, 2, 3, 4; Kellogg, I; Leith, 
C. K., 8; Sweetman, 1; Thiel, 5; Thom­
as, K., 6; Winchell, N. H .. 162; Zapffe, 
1, 2, 3, 14. 

Geology and deposits: Krey, F., 1. 
Green schist: Foley, 1. 
Intrusives and ore bodies: Sorenson, 1. 
Iron sulphides: Thiel, 2. 
Magnetic surveying: Rotthaus, I. 
Magnetite slates: Thiel, 3. 
Manganese. See l'vIanganese. 
Manganiferous ores: McCarty, I; New-

ton, I; Zapffe, 7, 9. 
Mining. See Mining. 
Ores of south range: Zapffe, 5. 
Phosphorus iron ores: Thiel, 4. 
Stratigraphy and correlation: Zapffe, 6, 

8, 12. 
Structure: Cheney, I; Harder, 4; Zapffe, 

11. 

Dakota Co. 
Geologic maps of townships: Buffington, 

1. 
Geology: Meinzer. I; Schwartz, 12; Thiel, 

23; Winchell, N. H .. 15. 
TIlinoian-Iowan drift: Gould, 1. 
Petrology of drifts: Edwards, C. D., 1. 
Soils: U.S. Bureau of Plant Industry, 

Soils and Agricultural Engineering, 2. 
Dakota ser .. Ostrander member: Stauffer, 

24. 
Dalles. St. Croix R. See St. Croix R. Dalles. 
Datolite, Lake Superior: Berkey, 5. 
Decorah shale. See also Shale. 

Analyses: Bradley, 1; Riley, I; Thomes, 
1. 

Dekayella: Sardeson. 68. 
General: Stauffer, 9, 17. 
Homotrypa: Sardeson, 67. 
Mississippi Valley, isopach map: Ball, 1. 
Platteville contact zone, mineralization: 

Stauffer, 4. 
Deltas. 

Lake Agassiz: Upham, 12. 



Deltas. - continued 
Lake Pepin: Zumberge, 2. 
Lake St. Croix: Zumberge, 2. 

Devonian. 
Correlations, Carboniferous: Williams. H. 

S., 2. 
General: Stauffer, 1, 2. 
Stratigraphy: Stainbrook. l. 

Diabase. 
Cook Co.: Schwartz, 6. 
General: Wadsworth, 2. 
Sills. 

Duluth: Schwartz, 15. 
Finland: Swanson, 2. 

Diaspore in quartzite: Berg, E. L. l. 
Diatomaceae. 

Interglacial peat: Thomas. B. W .. l. 
Peat: Smith, H. L., l. 

Dikes. 
Finland: Swanson, R. W., 2. 
"Huronite": Barlow, l. 
Lamprophyres: Sundeen, l. 
Minnesota River valley: Hall. C. W .. S; 

Lund, E. H., l. 
Rainy Lake region. petrographical differ­

entiation: Lawson. 3. 
Saganaga and Snowbank Lake intrusi"es: 

Sundeen. l. 
St. Louis River district: Truesdell. l. 

Dodge Co., geology: Harrington. 1, '2; 
Meinzer, 1; Thiel, 23. 

Dolomite. 
Jordan-Oneota contact: Stauffer, 13. 
Magnesium: Stauffer. 28. 
Oneota: Graham. 5; Thiel, 13. 
Petrography, Southeastern Minn.: Thiel. 

24. 
Platteville limestone: Griffin. 1. 
Shakopee. Sec Shakopee. 

Dolomitization. 
Galena Is.: Sardeson, 90. 
Silts: Sherman, l. 

Douglas (',,0., geology: Allison, S; Upham. H. 
Douglas fault: Frey. '2; Welch. 1. 
Drainage. 

Crow Wing River basin: Hoyt • .T. C .. 2. 
Drainage basins: Hall. C. W., 26. 
General: Minn. State Drainage Commis-

sion. 1, 2, 3. 4; U.S. Army. Corps of 
Eng1neers. 1. 2. 3. 

Minnesota River drainage basin: Babb. 1. 
:Mississippi Ri""r: Follansbee. I. '2. 3; 

Hall, M. R.. 1; Hanna, 1; Horton. 1 ". 
Sardeson. 85. 

Northeastern Minn.: Ver Steeg. 1. 
Old Blue River and Mississippi. Tertic: 

Sardeson, 85. 
Dresbach fm. 

General: Peterson, 3; Stauffer. 24. 
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Isopach map: Edwards, I., l. 
Structural map: Thwaites. 2. 

Dresbach quarries: Anonymous, 3. 
Drift. 

Bowlders, polished surfaces: Agassir,. 1. 
Englacial: Upham, 18. 23, 40, .53. 
False bedding: Spurr, 3. 
Foraminifera: Leidy, 1. 
General: Edwards. C. D .. I; Gould. 2; 

Sardeson. 22, 26; Upham, 29; Winchell. 
N. H., 2; Whittlesey, 2, 5. 

Hilly: Upham, 9. 
Illinoian: Gould, l. 
Iowan: Edwards. C. D., 1; Gould. 1. 
Modified: Upham. 56. 
Northeastern Minn.: Elftman, 10; .Lev­

erett, 8. 
Northwestern Minn.: .Leverett. 6; Whit-

tlesey, l. 
Paleozoic fossils: Sardeson. 13. 
Patrician: Cooper, 2; Sardeson, 63. 
Petrographic study: Edwards. C. D., 1; 

Kruger, 1. 2. 
Southern Minn.: Leverett, 9. 
Stratified: Spurr. 3. 
Subglacial: Upham. 23. 
Superglaeial: l'pham. 53. 
Vegetable remains: Winchell, N. H .. 12. 
Wisconsin: Gould, 2. 

Driftless area. 
Erosional history: Trowbridge. 2. 
General: Chamberlin. T. C., 5; Colb~'. C. 

C.. 1; Dana. 1; Trewartha. 1. 
Glacial deposits: Sardeson. ,5. 
Houston Co.: Winchell. N. H., 46. 
Northeastern ~finn.: Grant. 23. 24. 
Origin: Irving'. 1. 
Windrow fill.: Thwaites. 1. 
Winona Co.: Scarborough. I. 

Drumlins: Fpham, 30. 
Dubuque I'm.: Sardeson, 6, 7. 
Duluth. 

Anlygdular n1inerals. paragenesis: Sand-
berg. 3. 

Copper: Winchell. N. II .. Z6. 
Diabase sills: Schwartz. 1.5. 
Fault line: Sandberg. 1. 
Gabbro. See Duluth gabbro. 
Geology: Schwartz. 17, 28; Winchell. N. 

H .. 87. 139. 
Luyas: Sandberg. 2. 
Hocks and structure: Grout. 36; 

Seh"·artz. 28. 
Water supply: Duluth Water and Light 

Dept.. 1. 
Duluth gabbro. Sec also Gabbro. 

Abyssal assimilation. extent: Grout. 3Ia. 
Associated I'ms.: Grout. 6. 
Gabamichigami Lake: Nebel. 1. 



Duluth gabbro. - continued 
General: Herrick. ~. 
Internal structure: Grout. 7. 
Lopolith: Grout. 8. 
Magnetic survey: Brod~rick. 3: Schwartz. 

~~. 

Magnetite and ilmenite relations: 
Schwartz 9. 

Magnetites: Broderick. 2; Grout. 47. 
Pegmatites: Grout. 9. 

Dunes. Mississippi Valley: Cooper. 2. 3. 

Earth's crust. composition: Johnson. H. F .. 
1. 

Eastern J\llinn. For ('ounti~s .'ee nam~s or 
counties. 
Changes in glacial ice CUl'l'ents: l'phulIl. 

5. 
Eolian deposits: Cooper. 2. 3: Hall. C'. 

W .. 16. 
General: Cooper. 2: Harder. 4. 
Intrusiyes: Skillman. 1: Woyski. 1. 
Keewatin: Hall. C. ,,' .. 23. 
Keweenawan: Hall. C. ,,' .. 22. 

Echinoderma. See Crinoid~a. 
Ecology. Pleistocene: Cooper. 1. 
Economic geology. 

Brick and tile: Grout. 46. 
Brick clay. New lTlm: Chatard. 1. 
Building stone. See Building stont>. 
Clay. See Clay. 
Copp~r. See Copper. 
General: Low. 1. 
Gold. See Gold. 
Gran,l. See Gra\·el. 
Iron. See Iron-bearing fms .. Iron "I'<~S. 

Iron ranges and districts. 
Limestones. See Limestones. 
:Manganese. See l\fangullese. 
Marls. See Marls. 
l\I[ineral resources. genel'al: EmUlons. 4' 

M.G.S .. 4; Schrader. 1: Smock. 1: 
Swanson. H. E .. 1: Thiel. 'W: Thom. 
1; U.S. Bureau of Mines. 1. 2: Whit, 
tlesey. 3: Winchell. H. Y .. 2: Winchell. 
N. H .. 53. 62. 

Mining. See Mining. 
Ni('kel: Winchell. H. V .. Hi. 
Non-metallic minerals: Thiel. 7. 'N. 
Pebbles. grinding: Met('alf. 1. 
Petroleum. See Petroleum. 
Portland cement: Eckel. 3: Sardeson. ~7. 
Potash: Schmitt. 1. 
Pre-Cambrian rocks: Elflman. 2. 
Road materials. See Road materiuls. 
Sand. See Sand. 
Silver. See Silver. 
Slate. See Slate. 
Soils. See Soils. 
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Tile: Grout, 46. 
Elephants. fossil: Stauffer, 3. ~7a. 
Elevations. See Altitudes. 
Ely. 

Greenstone. See Greenstone. 
Kawishiwin agglomerate: Winchell, N. 

H., 90. 
Pioneer iron mine. See Pioneer iron mine. 

Ensign Lake conglomerates: Dutton, 1. 
Eolian deposits: Cooper. 2. 3: Hall, C. W., 

16. 
Erosion. 

Base-leveling. Cenozoic: Upham. '1-7. 
Cataract recession: Featherstonhaugh, 2. 
Driftless area: Trowbridge. 2. 
Glacial: Sardeson, 17. 
Minnesota River: Upham. 38. 
Mississippi River: Upham. 38. 
Potholes. Taylors Falls: Alexandel·. l' 

('pham. 43. 44. 
St. Croix River: Upham, 38. 
St. Croix Valley: Upham. 42. 
Surfaces. silification: Gruner, 6. 

El'upti,·es. See Igneous and volcanic rocks. 
Eskers. 

Bridgewater: Pray. 1. 
General: Sardeson. 30: t'pham, 28; Zum­

berge. 2. 
Exploration and disco\'ery. 

Expedition to the Northwest Indians: 
Allen. J .. 1. 2. 

General: Butler. 1; Carver. 1; Feather­
stonhaugh. 1: Keating, 1; Long. 1: 
Pope. 1: Schoolcraft. I; Lpham, 48: 
Winchell. N. H .. 47. 

Geographic influence: Posey. 1. 
History of Minn.: Neill, 1. 
Itasca Lake: Harrower. H. D., 1; Mor-

rison. 1. 
Kakabikansing. Little Falls: Brower. 3. 
Lake of the Woods: Keating. 1. 
Mineral Region: Whittlesey, 3. 
Minnesota River: Featherstonhaugh. 3. 
Minnesota Valley: Winchell. N. H .. 6. 
Mississippi basin: Brower, 3. 
Mississippi River. See also Lake Itas('a. 

General: Beltrami. 1; Blakeley. 1; 
Schoolcraft. 1; Upham. 48: Willis. 1. 

Sour(,e: Allen. J .. 1; Baker. 1; Brower. 
1: Clarke. H .. 1: Harrower. H. D .. 1; 
Pike. 1; Schoolcraft. 2. 3. 

St. Anthony Falls: Long, ~. 
St. Peter's River: Keating. 1. 
Vermilion Lake: Willis. 1. 

Extinct lakes. See Lakes, extinct. 

Falls. 
General: Hall. C. W., 26. 
Minnehaha: Davis. W. M .. 2. 



Falls. - continued 
Minneopa: Thiel, ~9. 
Mississippi River: Keyes, J. A., 1. 
North Shore. Lake Superior: Schwartz, 

4. 
St. Anthony. See St. Anthony Falls. 

Fargo-Casselton quadrangles: Hall. C. 1\1.. 
1. 

Faribault: Johnson, E. W., 1. 
Faribault Co. 

Geolog'.f: Meinzer, 1; Thiel, ~3; Upham. 
8. 

Soils: U.S. Bureau of Plant Industry. 
Soils and Agricultural Engineering, ~. 

Faulting. 
Block: Peterson, ~; Sardeson. 4~. 
Douglas fault, Pine Co.: Frey. ~; Welch. 

1. 
Duluth: Sandberg. 1. 
St. Croix Valley: Petersorl. ~. 

Feldspar. 
Anorthosite. See Anorthosite. 
Authigenic: Atwater, la; Goldich. 1; 

Gruner. 18; Thiel, ~1. 
Gabbro: Hillebrand. ~. 
General: Schwartz. 14. 
Glenwood beds: Gruner. 17. 
Gneisses and sehists: Steidtmann. 1. 
Plagioclase. See Plagioclase. 
Sandstones, Southeastern Minn.: Atwater. 

la; Goldich. 1; Thiel. 21. 
Shales and silts: Gruner, 18. 

Fillmore Co .. geology: Meinzer. 1; Thiel. 
23; Winchell, N. H .. 46. 51. 

Finland. dikes: Swanson. R W., ~. 
Flints. Yuma and Folsom: Jenks. 3. 
Floods: Minn. Dept. of Conservation. Div. 

of Waters. 1. 
:Flotation, peaty alluvial soils: Happ. 1. 
Fond-du-Lac ss. See Sandstone. Keweena­

wan. 
Foraminifera. 

Boulder clay. Meeker Co.: Woodward, 1. 
Cretaceous: ''Voodward, ~. 
Drift: Leidy, 1. 

Formations. 
Algoman granites. See Giants range, St. 

Cloud granites. Vermilion range. 
Biwabik fm. See Biwabik. 
Cedar Valley Is.: Stauffer. 24. 
Chengwatona ser. of Keweenawan: Hall, 

C. :W., ~O. 
Coutchiching fm. See Coutchiching. 
Decorah shale. See Decorah. 
Dresbach fm. See Dresbach. 
Dubuque fm.: Sardeson. 6, 7. 
Duluth gabbro. See Duluth gabbro. 
Ely greenstone. See Greenstone. 
Franconia fm. See Franconia. 

Galena fm. See Galena. 
Giants range. See Granite. 
Glenwood beds. See Glenwood. 
Greenstone. See Greenstone. 
Hinckley ss. See Hinckley ss. 
Ironton fm.: Kurtz. 1; Raasch. 1. 
Jordan ss. Se.e Jordan. 
Kasota ss.: Stauffer. ~4. 
Kasota stone. See Dolomite (Oneota). 
Knife Lake slates. See Knife Lake. 
Magnesian ser. See Magnesian. 
Maquoketa fm. See Maquoketa. 
Norian ser.: Winchell, N. H .. 96. 
Ogishke conglomerate. See Ogishke. 
Oneota dolomite. See Dolomite. 
Platteville fm. See Platteville. 
Pokegama quartzite. See Pokegama. 
Potsdam fm. See Potsdam. 
Puckwunge fm. See Conglomerate-

Puckwunge. 
Red Clastic ser.: Hall. C. W .. 31; Stauf-

fer. 7; Tyler, 1. 
Root Valley fm.: Stauffer, ~4. 
Roye slate. See Rove. 
Saganaga granite. See Saganaga granite. 
Saganaga syenite. See Saganaga syenite. 
St. Cloud gTanites. See Granite. 
St. Peter ss. See St. Peter. 
Shakopee dolomite. See Shakopee. 
Sioux quartzite. See Sioux quartzite. 
Soudan iron fm. See Soudan. 
Thomson fm. See Thomson. 
Virginia slates. See Animikian. 
Windrow f111.: Thwaites, 1. 

Franconia: Berkey, 13. 
'Franconia fm. 

General: Berg, R R, 1. 
Isopach map: Edwards, 1.. 1. 
Lower: Kurtz, 1. 
Upper: Feniak. 1. 

Franconia ss. 
Glauconitic: Fischer, 1. 
Taylors Falls: Bacon. 1; Nelson. C. A .. 

~; Thiel. 28. 
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Fraser Lake region. geology: Grant, ~O. 
Freeborn Co., geology: Meinzer. l; Thiel, 

23; Winchell. N. II .. 46. 52. 
Fungi. fossil:' Rosendahl. 2. 

Gabamichigami Lake. gabbro: Nebel. l. 
Gabbro. 

Augite and plagioclase: Bay]('y. 4. 
Handed structures: Elftman. 5. 
Duluth gabbro. See Duluth gabbro. 
Effect of instrusives on greenstone: 

Schwartz, 3. 
Feldspar: Hillebrand. ~. 

Gabamichigami Lake: Nebel. 1. 
General: Wadsworth. 2. 



Gabbro. - continued 
Labradorite: Winchell, N. H .. 124. 
:Metamorphic phenomena: Lamey. 1. 
:Mineralogical study: "-inchell. A. N .. 3. 

4. 
Peripheral phases. nOI·theastern l\Iinn.: 

Bayley. 8. 
Plag'ioclasytes: Willchell. A. N .. 3. 
Southwestern Minn.: Hall. C. W .. 19. 
Troctolyte: Elftman. ;;. 

Gabbro Lake regioll. geology: Gmnt. 20. 
Galena fm. 

Ca yes: Brelz. 1. 
Conglomerates: Sardeson. ~l. 
General: Sardeson, 7. 19: Thiel. 23. 
Limestone. 

Age: Winchell. N. IL 106. 
Dolomitization: Sardeson. 90. 

:'Ilississippi Valley. isopach map: Ball. 1. 
Nomenclature: Sardeson. 6. 
Root River Valley: Strunk. 1. 
Shore line. Galena seas: Sardeson. 41. 
Taxonomy: Sardeson. 8l. 

Gas. See Natural gas. 
Gastroliths: Stauffer. 25. 
Gastropoda. Lower Silurian: rlrich. 11. 
Geodes. apophyllite: Berkey. 1. 
Geodetic publications. digest: es. Coast 

and Geodetic Survey. 1. 
Geographic names: Gilfillan. 1; Sardeson. 

28: C pham. 60: Will iamsou. 1. 
Geogmphic positions: Gannett. H .. 3; Gan-

nett. S. S .. 1. 
Geological club. reporl: Sardeson. 10. 
Geomorphology. See Physiographic geology. 
Geosyncline. Lake Snperior: Groul. H; 

Hotchkiss, 1. 
"Geyser spring." Sacred Hearl: Berkey. 1 U. 
Geysers. Savage: Schwartz. 12. 
Gian ts range. See also Granite. 
(~iauts range. St. Louis Co.: Wiuchell. 

N. H., 139. 
Glacial geology. 

Ancient dunes as indicators: Cooper. 3. 
Buffalo Plains: Sardeson. 3l. 
Chronometer: Sardeson. ;i9. 
Clay: Leyerett. 3. 
Continental glacier. prl',,;ure "ffed: 'Yin­

chell. A., 6. 
Coteau des Prairies: Leverett. 11. 
Dakota Co.: Edwards. C. D .. 1; 

Gould. 1. 
Deposits correlated ",ilh marl beds: 

Thiel,6. 
Drift. See Drift. 
Driftless area. See Driftless area. 
Drumlins: Cpham. 30. 
Erosion: Sardeson. 17; epham. 4'2. 
Eskers. See Eskers. 
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Folding by glacial action: Sardeson, 18. 
General: Leverett. 13. 
Glacial cold: Claypole. 1. 
Glacial man. See Man. fossiL 
Ice. 

Bearing on glacial phenomena: Win­
chell. N. H., 30. 

Changes in currents: Cooper. 2; Flint, 
1; Upham. 5, 55. 

Inyasion and drift: Upham. 29. 
Moyement: Atwood, 1; Upham, 54; 

Whittlesey. 6. 
Recession and gravel deposits: Upham, 

13. 
Retreat: Winchell. N. H .. 1.55. 
Sheets. Kewatin and Laurentide: 

Elftman. 13. 
Illinoian-Iowan drift: Gould. 1. 
Interglacial chronometer: Winchell, 

N. I-I .. 88. 
Iowan drift: Edwards. C. D .. 1; 

Gould. 1. 
Iowan loess and till: Sardeson. 47. 
Kames. See Kames. 
Keewa tin and Labradorean ice curreuts. 

fluctuation: Cooper. 2; Flint, 1; Up­
ham. 55. 

Keewatin and Laurentide ice sheets: 
Elftman. 13. 

Lake Superior region. See Lake Superior 
region. 

Lake Winnipeg, former drainage: 
Dana. '2. 

Lakes. See Lakes. Lakes. extinct. 
Little Falls: Upham. 6. 
Maps. 

Surface formations: i'd.G .S .. 1. 
Surficial deposits: e.s.G.s .. 13. 

Minneapolis: Sardeson. 24; Schwartz, 12; 
epham. 41. 

Minnesota Valley: Upham. 4. 
Mississippi Riyer: Cooper, 2. 
Mississippi Valley: Upham .. 50. 
Moraines. See Moraines. 
Outwash and pitted plains: Sardeson. 79. 
Patrician drift: Cooper. 'I; Sardeson, 63. 
Pleistocene deposits: Leverett. 7. 
Pleistocene fms.: Upham. 26. 
Hiver diversion. 

Blue Earth Hiver: Hall. C. W., 26. 
Cannon River: Sardeson. 58. 
Mississippi River: Sardeson, 57. 
Otter Tail Hiver: Thiel. 15. 

St. Croix Dalles: Berkey, 8. 9; Chamber­
lin. R. T .• 1. 

St. Croix region drifts: Chamberlin. 
R. T., 2. 

St. Croix Riyer: Upham. 34. 
St. Paul: Upham. 36. 37. 



Glacial geology. - continued 
Sangamon interglacial stage: Upham, 57. 
Stages: Sardeson, S9. 
Taylors Falls: Berkey, 7. 
Wisconsin drift, Southeastern Minn.: 

Gould, 2. 
Work of N. H. Winchell: Upham .. 59. 

Glauconite. See also Greensands. 
Franconia ss.: Fischer, 1. 
Lower Silurian: Hunt, 1. 

Glenwood beds. 
Feldspar content: Gruner, 17. 
Petrography: Thiel. IS. 
Platteville contact: Elder, 1. 
Stratigraphy: Sardeson, 60. 

Gneiss. 
Conglomerates in: Winchell, A., 9. 
Feldspar, indicating origin: Steidtmanll. 

1. 
Morton: Lund, E. H., 1. 
Southwestern Minn.: Hall, C. W., 19. 

Gold. 
Exploration: Hall, C. W., 15. 
Prospects, petrographic study: Grout, 39. 
Rainy Lake: Winchell, H. V., 17. 

Goodhue Co. 
Geology: Meinzer, 1; Stauffer, ~4; Thiel. 

23; Winchell, N. H., 15, 21. 
Soils: U.S. Bureau of Soils, 7. 

Gooseberry State Park: Schwartz, 25. 
Grand Marais. 

Geology: Marmaduke, 1. 
Rhyolite: Fruehling, 1. 

Grand Portage. 
General: Nelson, C. A., 1; Schwartz. 29; 

Winchell, N. H., 139 (Pigeon Point). 
Keweenawan geology: Gryc, 1. 
Topography and geology: Schwartz, 8. 

Grand Portage Island. Keweenawan rocks: 
Grant, 12; Nelson, C. A., 1. 

Grand Rapids region, geology: Grant, 20. 
Granite. 

Algoman. See Vermilion, Giants range, 
St. Cloud granites. 

Augite soda: Grant, 9. 10. 
Boulders, Coteau des Prairies: Catlin, 1. 
Central Minn.: Skillman, 1; Woyski. 1. 
Crystallization: Tatge, 1. 
Effect of intrusives on greenstone: 

Schwartz, 3. 
Embarrass, relation to Mesabi range iron 

fm.: Gruner, 4; Leith, C. K, 16; 
Richarz, 4; Van Hise, 18. 

Giants range batholith: Allison. 1. 
Grassy Island: Cram, 1. 
Kekequabic: Stark, 1. 
Koochiching: Winchell, A. N., 2. 
Lithology: Hall, C. W .. 6. 
Metamorphosed: Allison, 8. 
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Mineral alterations: Hall, C. W., 14. 
Northeastern Minn.: Grant, 6. 
Origin: Daly, 1. 
Relation to anorthosite: Grout, 37. 
Saganaga. See Saganaga granite. 
St. Cloud: Krum, 1; Skillman, 1; 

Woyski, 1. 
Soda-granite, Pigeon Point: Bayley, 8. 
Strength compared with New England: 

Winchell, N. H., 42. 
Vermilion range. See Vermilion. 
Weathered: Allison, 8; Goldich, 2. 

Grant Co., geology: Allison, 5; Upham, 14. 
Graptolitoidea. 

Cambrian, Mississippi Valley: Ruede­
mann, 1. 

Lower Silurian: Winchell, N. H., 107. 
Grassy Island granite: Cram, 1. 
Gravel. 

General: Shoop. 1; U.S. Bureau of 
Mines, 2. 

Giant current ripples: Thiel, 8. 
Pre-Pleistocene: Salisbury, 1, 2. 

Greenalite, general: Gruner, 15; Jolliffe, 1; 
Spurr, 4, 5, 6; Winchell, N. H., 170. 

Greensands, genesis: Winchell, N. H., 167. 
Greenstone. 

Effect of granite and gabbro intrusives: 
Schwartz, 8. 

General: Clements, 8; Leith, C. K, 2; 
Van Hise, 18; Winchell, N. R., 182, 
170. 

Origin: Winchell, N. H., 114. 
Spherulitic texture: Clements, 5. 

Greenwood Lake area: Elftman, 3. 
Groutite: Gruner, 23. 
Griinerite: Richarz, 1, 2. 
Guidebooks: Inl. Geol. Cong., 1; Kansas 

Geol. Society, 1; Schwartz, 4. 
Gunflint iron district: Broderick, 5. 
Gunflint Lake region: Grant, 20; Grout, 35. 

Handbook of Minnesota: Blanchard, 1. 
Hastings, borings: Schwartz, 12; Winchell, 

N. H., 60. 
Heavy minerals. 

Cambrian fm.: Graham, 2. 
General: Grout, 41; Thiel, 12, IS, 28, 28; 

Tyler, 1. 
Hematite. See al.so Iron ores. 

Copper minerals, Montana mine, Sou­
dan: Berkey, 4. 

Ores compared with Brazil: Leith, 
C. K, 10. 

Hennepin Co. 
Geology: Meinzer, 1; Schwartz, 12; Thiel, 

28; Winchell, N. H., 18, 15, 9S. 
Soils: U.S. Bureau of Chemistry and 

Soils, 7. 



Hennepin Co. - continued 
Spirit leveling: U.S.G.S .. 6. 

Herman quadrangle: Sardeson, ~5. 
Hibbing. 

Mines. See Iron ores, Iron ranges and 
districts. 

Water supply: Hibbing Water Dept .. 1. 
Highland Range. St. Louis Co.: Elftman. 

12. 
Hinckley ss. 

General: Atwater. I: Stauff .. !'. 7; Thiel. 
28: Tyler, 1. 

Relation to St. Croixiun Sel'.: Atwater. 3: 
Crowley, 1. 

Historical geology. 
Algoman granites. See Giants range. St. 

Cloud granites. Ve!'milion range. 
Algonkian. See Algonkian. 
Animikian. See Animikian. 
Archean. See Archean. 
Azoic system, Lake 'Sup<'l'ior regiun: 

Foster, 1. 
Biwabik fm. See Biwabik. 
Cambrian. See Cambrian. 
Carboniferous and De\'onian correlations: 

Williams, H. S .. 2. 
Cedar Cre<,k bog: Lindeman. I. 
Cenozoic. See Pleistocene, Quaternary. 

Tertiary. 
Chengwatona series of Keweenawan: 

Hall, C. W., ~O. 
Correlations. See Correlations. 
Coutchiching fm. See Coutchiching. 
Cretaceous. See Cretaceons. 
Decorah shale. See Decorah. 
Devonian. See Devonian. 
Dresbach fm. See Dresbach. 
Driftless area. See Driftless area. 
Duluth gabbro. See Duluth gabbro. 
Dunes. ancient: Cooper. 3. 
Ely greenstone. See Greenstone. 
Franconia fm. See Franconia. 
Galena fm. See Galena. 
General: Cooper, I; Grant, 8; Hall. C. W .. 

~5. ~6, 27; Kans. Geol. Soc .. I: Soper, 
8; Stanffer, ~4; Winchell, N. H .. 45. 

Geologic map: M.G.S., 5. 
Giants range. Se.e Granite. 
Glenwood beds. See Glenwood. 
Greenstone. See Greenstone. 
Hinrkley 5S. See Hinckley S8. 

Huronian system. See Huronian. 
Ironton: Kurlz, I: Raasch, 1. 
Jordan ss. See .Jordan. 
Kasota ss.: Slauffer, ~4. 
Kasola stone. See Dolomite (Oneota). 
Kee\\atin ser. See Keewatin. 
Ke\\eenawan. See Keweenawan. 
Knife Lake slales. See Knife Lake. 
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Lake Agassiz. See Lake Agassiz. 
Lake Superior region. See Lake Superior 

region. 
Lakes, origin and classification: Zum-

berge, 2. 
Laurentian system. See Laurentian. 
.Magnesian ser. See Magnesian. 
Maquoketa fm. See Maquoketa. 
Mille Lacs: Sardeson, 29. 
Nomenclature. See Nomenclature. 
Norian series: WinchelL N. H., 96. 
Ogishke mnglomerate. See Ogishke. 
Oneota dolomite. See Dolomite. 
Ordovician. See Ordovician. 
Paleogeography of St. Peter time: 

Berkey, 12: Dake, 1. 
Paleozoic. See Paleozoic. 
Platteville fm. See Platteville. 
Pleistocene. See Pleistocene. 
Pokegama quartzite. See Huronian-

Upper. 
Potsdam fm. See Potsdam. 
Prairie du Chien. See Prairie du Chien. 
Pre-Cambrian. See Pre-Cambrian. 
Pre-glacial river valleys: Soper, 3, 4. 
Pre-Pleistocene gravels: Salisbury, 1. 2. 
Quaternary. See. Quaternary. 
Red Clastic ser.: Stauffer, 7. 
Roye slate. See Rove. 
Saganaga granite. See Saganaga granite. 
Saganaga syenite. See Saganaga syenite. 
St. Cloud granites. See Granite. 
St. Croix River. See St. Croix River. 
St. Croix River Valley. See St. Croix 

River Valley. 
St. Croixian classification. See St. 

Croixian classification. 
St. Peter ~s. See St. Peter. 
Shakopee dolomite. See Shakopee. 
Silurian. See Silurian. 
Sioux quartzite. See Sioux quartzite. 
Snowbank Lake area: Gibson, 1. 
Soudan iron fm. See Soudan. 
Stratigraphy. 

General: Willis. "I; Winchell. N. H .. 
74. 142. 

Gunflint iron district: Broderick, 5; 
Grout. 35. 

Problems. Mississippi Valley: Trow­
bridge, 3. 

Section. Rochester: Schacht, 1. 
Taconic system. See Taconic. 
Tertiary. See Tertiary. 
Thomson fm. See Thomson. 
Vermilion range. See Vermilion. 
Virginia slates. See Animikian. 
Windrow fm.: Thwaites. 1. 

Hornblende. 
Fragments, enlargements: Van Hise, 1. 



Hornblende. - continued 
Paramorphic origin: Irving, 4. 

Houston Co. 
Geology: Meinzer, 1; Thiel, 23; Winchell, 

N. H., 14, 46. 
Soils: U.S. Bureau of Chemistry and 

Soils, 8. 
Hubbard Co. 

Aeromagnetic survey: U.S.G.S., 17. 
Geology: Allison. 5; Todd, J. E., 7. 
Soils: U.S. Bureau of Chemistry and 

Soils, 9. 
Humboldt salt well: Winchell, N. H., 5.5. 
Humus acids: Gruner. 4; ,Julien. 1. 
Huronian. 

Areas: Grout, 30. 
Correlation with Animikie: McKellar. 1. 
General: Clements. 3; Leith. C. K.. 2; 

Van Hise, 13; Whitney. 3; Winchell. 
A .. 12; Winchell. N. H .. 72. 

Lower Huronian (Temiskaming). 
Knife Lake slates. See Knife Lake. 
Ogishke conglomerate. See Ogishke. 
Thomson fm. See Thomson. 

:Middle Huronian (Algoman). 
Giants range. See Granite. 
St. Cloud granites. See Granite. 
Vermilion range. See Vermilion. 

Unconformity: Gruner, 9. 
Upper Huronian (Animikian). 

Animikie slates: Davidson. 1; Winchell. 
N. H., 72. 

Biwabik iron fm. See Bi,,·abik. 
Correlation: McKellar. 1. 
Iron-bearing fm.: Gruner. 4. 22; Irving. 

14. 
Quartzites: Winchell. N. H .. 72. 
Rove slates. See Rove. 
Sioux quartzite. See Sioux. 
Unconformities: Winchell. A .. 4. ;;. 

"Huronite": Barlow, 1. 
Hydro-g~ology, Mississippi Valley: Mead. 1. 
Hydrography, Mississippi R.: Newell. 1; 

Nicollet, 2. 
Hydrology: Terry, 1. 
Hydrothermal alteration. 

Leaching, iron ores: Gruner, 16; Royce. 4. 
Oxidation, iron ores: Gruner. 7. 11.12,16. 
Pigeon Point: Bastin, 1. 
Replacement, iron ore deposits: Roberts. 1. 

Ice Ages. See Glacial geology. 
Igneous and volcanic rocks. 

Andesite: Wadsworth. 2. 
Anorthosite. See Anorthosite. 
Archean. See Archean. 
Batholiths. See Batholiths. 
Contact metamorphism: Grant. 2.5; 

Schwartz, 3. 
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Diabase. See Diabase. 
Dikes. See Dikes. 
Feldspar. See Feldspar. 
Gabbro. See Gabbro. 
General: Winchell, N. H., 81. 
Granite. See Granite. 
Greenstone. See Greenstone. 
Igneous differentiation: Grout, 10. 
Inclusions, origin, criteria: Grout. 40. 
Internal structures: Grout, 7. 
Intrusives. See Intrusives. 
Keewatin. See Keewatin. 
Keweenawan. See Keweenawan. 
Lake Superior region. See Lake Superior 

region. 
La\'a. See Lavas and lava flows. 
Lopolith: Grout, 8, 3Ia. 
Magmas. See Magmas and magmatic dif-

ferentiation. 
Minn. River Valley: Lund, E. H., 1. 
Origin: Grout. 33. 
Pegmatites. See Pegmatites. 
Peridotite: Hall, C. W., 19; Wads-

worth. 2. 
Pigeon Point. See Pigeon Point. 
Quartz-keratophyre, Pigeon Point: 

Bayley, 2. 3. 
Rarer metallic constituents: Sandell, 1. 
Rhyolite. petro fabric analysis: Frueh-

ling. 1. 
Shonkinite: Grout, 21. 
Sills: Grout. 35; Lawson, 6; Schwartz, 15. 
Stock. Snowbank Lake: Balk. 1; Sand-

ers. 1. 
Syenite. See Syenite. 
Taconic. See Taconic. 
Taylors Falls: Berkey. 8; Winchell. 

N. H., 133. 
Troctolyte: Elftman .. S. 
Tuffs, altered: Allen. V. T .. 2. 
Veins. See Veins. 
Volatile transfer: Lane. 3. 
Volcanic ash. See Volcanic ash. 

Illaeni: Foerste, 1. 
lllinoian-Iowan drift. Dakota Co.: Gould, 1. 
Ilmenite, magnetite relations in gabbro: 

Schwartz. 9. 
Interstate Park. See Taylors Falls. 
Intrusives. 

Central Minn.: Skillman, 1; Woyski. 1. 
Cuyuna range: Sorenson. 1. 
Iron-bearing fm., effect on: Zapffe. 4. 
Keweenawan: Kendall, H. F .. 1. 
Rove fm.: Grout, 3,5. 

Iron-bearing formations. 
Agawa fm.: Stark, 3. 
Animikie ser. See Huronian. 
Azoic system: Whitney, 1. 
Biwabik fm. See Biwabik. 



Iron-bearing formations. - continued 
General: Clements. 3: Leith. C. K .. 2: 

Van Hise. 13; Winchell, N. H., 85. 
Keewatin. See Keewatin. 
Nature of fms.: Leith, C. K. 17. 
Origin. See Iron ores - Origin. 
Pre-Cambrian fms.: Bruce, 2. 

Iron ores. 
Analyses: Gruner, 4. 22: Hayes. 

A. 0 .. 1. 
Baraboo ore: Winchell, N. H .. Vi8. 
Composition: Singewald, 1. 
Conservation: Leith. C. K .. 13. 
Discovery and development: "·inc-hell. 

N. H., 129. 
Eastern equivalent: Winchell. N. H., 83. 
Effects of intrusion: Zapffe, 4. 
Exploration. magnetic. See Surveys-

Magnetic. 
General: Channing. 1; Crowell and Mur­

ray, 1; Eckel. 1. 2. 4; Elftman, 6; Em­
mons, 2; Grant, 26, 27; Harder, 5; 
Hickok, 1; Hodge, 1; Lake Sup. Iron 
Ore Assoc .. 1; Leith, C. K. 5, 7, 9, 17; 
Maceo, 1, 2; Ries. 3; Royce. I, 2, 5: 
Smock, 1; Van Hise. 7, 8; Wadsworth. 
1; Willey. 1; Winchell, H. V., 6; Win­
chell, N. H., 150. 

Geological exploration: Leith. C. K. 3. 
11; Schwartz. 20. 

Geology: Foster, 3; Gruner. 8; Van Hise, 
13. 

Hematite, copper minerals, Soudan: Ber­
key, 4. 

Hematite ores compared with Bra7.il: 
Leith, C. K, 10. 

History and comparison with ores of 
other districts: Winchell, N. H .. 86. 

H~'drothermal leaching: Gruner, 16; 
Royce. 4. 

Hydrothermal oxidation: Gruner. 7, 11. 
12. 16. 

Hydrothermal replacement: Roberts. 1. 
Industry: Van Slyke, 1. 
Magnetite. See Magnetite. 
Manganiferous ores: Thiel, Ia; Zapffe, 

7, 9. 10. 
Mesabi range: Allison. 2; Gruner, 2, 4, 

13. 14. 22; Leith, C. K. 2; Spurr. 4. 5; 
Wolff. 2. 

Metallurgy: Foster, 3. 
Metamorphism: Richarz. 3. 4. 6. 
Mining. See Mining. 
Origin: Campbell, J. 1\L 1; Gruner. 4. 7. 

11. 16; Leith, C. K .. 4. 6: Moore. 2; 
Nichio, 1; Spurr, 6; Tyler. 2; Winchell, 
H. V., 18; Winchell, N. H .. 169; Zapffe, 
13. 

Production: Gruner. 8. 24. 
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Resources: Birkinbine, 1; Davis, E. W.,I; 
Eckel, 2; Gruner, 24; Hotchkiss, 2; 
Zapffe, 5, 9. 

Secondary concentration: Broderick, 6' 
Gruner, 12; Leith, C. K. 15. 

Southeastern Minn.: Stauffer. 27. 
Taconic ores of New England: Winchell, 

N. H., 82. 
Treatment: Zapffe, 15. 

Iron ranges and districts. 
Crow Wing Co.: Woodbridge, 3. 
Cuyuna range. See Cuyuna range. 
Districts. general: Brinsmade, 1; Chester. 

1; Eames. 1; Foster, 2; Leith, C. K .. 
3; Nicholson. 1; Parker, 1; Royce, 1, 
2. 3, 5; Stauffer, 27; Thomas, K, 2; 
Winchell, H. V., 4; Winchell, N. H .. 
8.5. 

Mesabi range. See Mesabi range. 
Mines. See Mining. 
Ranges. 

General: Birkinbine, 2; Winchell, H. V., 
14. 15. 

Geology: Emmons, 1; Soper, 2; Win­
chell, N. H., 168. 

History: Winchell, H. V .. 12. 13. 
Vermilion range. See Vermilion range. 

Ironton fm.: Kurtz, 1; Raasch, 1. 
Isanti Co., geology: Thiel, 28; Upham, 14. 
Itasca Co. 

Aeromagnetic survey: U.S.G.S., 17. 
Geology: Culver, 1; Grant. 20; Thiel. 28. 

Itasca Lake. See Lake Itasca. 

Jackson Co. 
Geology: Meinzer, 1; Thiel. 23; Upham, 8. 
Soils: U.S. Bureau of Chemistry and 

Soils, 1. 
Jaspilite: Winchell, H. V., 5. 
Jay Cooke State Park: Schwartz, 24. 
Jordan-Oneota contact: Graham, 5; Stauf-

fer, 13. 
Jordan 5S. 

Fauna: Sardeson, 54. 
General: Stauffer, 5. 
Stratigraphy: Keyes, R. D., 7. 
Structure map: Thiel, 20; Trowbridge. 5. 

Kames: Sardeson, 30; Upham, 28. 
Kanabec Co. 

Geology: Thiel, 28; Upham, H. 
Soils: U.S. Bureau of Chemistry and 

Soils, 10. 
Kandiyohi Co., geology: Meinzer, 1; Thiel. 

23; Upham, 14. 
Kasota ss.: Stauffer, 24. 
Kasota stone. See Dolomite (Oneota). 
Kawishiwin agglomerate, Ely: Winchell, 

N. H., 90. 



Keewatin ice sheet. 
Currents, fluctuation: Upham, 55. 
Sheet: Elftman, 13. 

Keewatin rocks. 
Distribution: Hall, C. W., 17. 
Eastern and central Minn.: Hall, C. W., 

!!S. 
Ely greenstone. See Greenstone. 
Iron-bearing horizon: Winchell. N. H., 

130. 
Iron ores, origin: Winchell. N. H .. 76. 
Laurentian contact: Coleman. 1. 
Soudan iron fm. See Soudan. 
Volcanic rocks: Grant, 11. 
Series: Winchell, N. H., 80. 

Kekequabic Lake, granite: Grant, 9, 10. 
Kelp, Ordovicic: Sardeson, 37. 
Kettle River copper-bearing rocks: Taylor. 

N. C. D., I. 
Keweenawan. 

Chengwatona ser.: Hall. C. W .. 20. 
Copper: Grout, 3. 
Duluth gabbro. See Duluth gabbro. 
Fond-du-Lac ss. See Sandstone. Ke-

weenawan. 
General: Elftman, 8; Grogan, 2; Grout. 

30; Gruner. 9; Hall, C. W .. 22. 
Grand Portage. See Grand Portage. 
Grand Portage Island: Grant. 12; Nelson, 

C. A., 1. 
Intrusives: Kendall, H. F .. 1. 
Lake of the Woods. See Lake of the 

Woods. 
Lavas. See Lavas and lava flows. 
Metamorphism: Schwartz. 21. 
Petrography: Grout, 2. 
Puckwunge fm. See Keweenawan, Con-

glomerate - Puckwunge. 
Rational view: Winchell, N. H .. 118. 
Sandstone. See Sandstone. 
Southern Minn.: Sardeson, 49. 
Structure: Winchell, N. H .• 149. 

Kitchen midden: Eddy, 1; Jenks. 4. 
Kittson Co. 

Geology: Allison, 5; Todd. J. E., 7. 
Humboldt salt well: Winchell, N. H .. 5;5. 
Soils: U.S. Bureau of Chemistry and 

Soils. 11. 
Knife Lake area: Gruner, 19. 
Knife Lake series: Dutton, 1; Gibson. 1; 

Gruner. 19; Stark, 4. 
Knife Lake slates. 

General: Gruner, 10. 19. 
Replacements: Ffolliott, 1. 

Koochiching. See also Coutchiching. 
Koochiching Co. 

General: Thiel, 28. 
Mining: Reagan, 2. 

Koochiching granite: Winchell, A. N., 2. 

Labradorian ice currents: Flint, I; Upham, 
55. 

Labradorite, in gabbro: Winchell, N. H., 
124. 

Lac qui Parle Co. 
Geology: Meinzer, 1; Thiel, 23; Upham, 

8. 
Soils: U.S. Bureau of Chemistry and 

Soils, 3. 
Laccolitic sills, North Shore Lake Superior: 

Lawson. 6; Schwartz, 15. 
Lake Agassiz. 

Basin. earth movements: Leverett, 5. 
Beaches and deltas: Upham, 12. 
Beltrami Island: Upham, 24. 
Dolomitization in silts: Sherman, 1. 
General: Allison, 5; Grant, 28; Hall, C. 

W .. 26; Rominger, I; Upham, 3, 20. 31, 
32 .• 52. 

Life history: Nikiforoff, 1. 
Lineage: Todd. J. E.. 2. 
Origin: Johnson. W. A .. 1; Tyrrell.!. 
Revision of map: Upham. 58. 

Lake Aitkin: Lewrett. 8, 13; Thiel, 28; Up­
ham. 39. 

Lake City. borings: Thiel, 23; Winchell. 
N. H .• 60. 

Lake Co., geology: Thiel. 28; 'Winchell, 
N. H., 139. 

Lake Duluth: Leverett, 8, 13; Thiel. 28; 
Zumberge, 2. 

Lake Grantsburg: Cooper, 2. 
Lake Hamline: Hall, C. W., 26; Upham. 

35. 
Lake Itasca. See also Mississippi River­

Source. 
Discovery: Harrower, H. D., 1; Mor­

rison.!. 
General: Schoolcraft, 2; Upham, 22. 
Glacial drift: Upham, 50. 

Lake Minnesota: Hall, C. W., 26; Leverett, 
13. 

Lake Minnetonka: Cooley, I; Wirth. I; 
U.S.G.S., 14. 

Lake Nemadji: Winchell, N. H., 160. 
Lake of the Woods Co. 

Geology: Allison, 5. 
Keweenawan: Winchell. N. H .. 161. 
Soils: U.S. Bureau of Chemistry and 

Soils, 5. . 
Lake Pepin. 

Area, Franconia ss.: Fischer.!. 
General: Hall, C. W., 26. 
Glacial drift: Upham, 50. 
Origin: Zumberge, 2. 

Lake St. Louis: Winchell, N. H., 160. 
Lake Superior. 

Changes of level: Taylor. F. B .. 1. 
Niagara and Great Lakes: Taylor, F. B., 2. 
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Lake Superior. - continued 
Tributaries: Covert, 2, 3; Grover. 2; U.S. 

G.Soo 15; VerSteeg, 2. 
Lake Superior region. See also Northeastern 

Minn., Northern Minn. 
Agates: Alessi, 1. 
Animikian. See Animikian. 
Anorthosites. See Anorthosites. 
Azoic system: Foster, 1. 
Basic massive rocks: Bayley. 7. 
Beach pebbles: Grogan, 1. 
Copper. See Copper. 
Coutchiching. See Coutchiching. 
Crucial points: Winchell. N. H., 109. 
Datolite on North Shore: Berkey, .5. 
Eruptins, latest: Grogan. 2; Sandberg. 

2; Winchell. N. H., 112. 
Geology: Foster. 2; Frey. 2; Hall, C. W., 

1. 2; Lane, I; Leith. C. K., 7; Mer­
rill. J. A .. 1; Schwartz, 4. 28; Selwyn. 
1; Van Hise. 3. 11. 12. 13; Whittlesey. 
7; Winchell. N. H., 22. 95, 109, etc. 

Geosyncline: Hotchkiss. I. 
Glacial geology: Elftman. 10; Leverett, 

1. 2, 8. 12. 
Grand Marais. See Grand Marais. 
Grand Portage. See Grand Portage. 
Grlinerite: Richarz. I, 2. 
Historical geology: Leith, C. K .. 17. 
History: Van Hise, 6, 12. 
Huronian. See Huronian. 
Iron. See Iron-bearing fms., Iron ores. 

Iron ranges and districts. 
Labradorite, North Shore: Winchell, N. 

H., 124. 
Laccolitic sills. North Shore: Lawson. 6; 

Schwartz. 15. 
Laurentian. See Laurentian. 
Lintonite. See Lintonite. 
Minerals, new, North Shore: Hanley, I, 

2; Owen, D. Doo 8; Sandberg, 3. 
Nomenclature: Van Hise. 12. 
North Shore. 

Datolite: Berkey, 5. 
Geology: Grogan, 2; Sandherg, 2; 

Whitney, 2. 
Labradorite: Winchell, N. H., 124. 
Laccolitic sills: Lawson, 6; Schwartz, 

15. 
Lintonite. See Lintonite. 
Minerals, new: Hanley, 1, 2; Owen, D. 

Doo 8; Sandberg, 3. 
Shore line: Swanson, R. W., 1. 
Thalite and bowlingite: Winchell, N. 

H., 144. 
Thomsonite. See Thomsonite. 
Topography: Lawson, 4. 
Volcanic ash: '''inchell, N. H., 125. 
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Zeolite. See Zeolite. 
Physical characters: Agassiz, 2. 
Pigeon Point. See Pigeon Point. 
Pre-Cambrian. 

Correlation: Lawson, 9; Pettijohn, 3. 
General: Leith. A., 1; Leith, C. K., 12, 

14, 16. 18; Pettijohn, 3; Rudolph. 1; 
Tyler, 1; Van Hise, 13. 

History: Becker, 1. 
Standard scale: Lawson, 8. 

Schists. See Schists. 
Soils: U.S. Bureau of Soils, 2. 
Stratigraphy: Lawson, 2; Tanton, 1; 

Van Hise, 4. 
Susie Island. copper: Schwartz, 7. 
Synchronized with other parts of N. Am.; 

Winchell, N. H., 120. 
Taxonomy of rocks: Winchell, N. Roo 105. 
Terraces. ancient river bars, drift, boul­

ders: Agassiz, 1. 
Thalite and bowlingite, North Shore: 

Winchell, N. H .. 144. 
Thomsonite. See Thomsonite. 
Volcanic ash, North Shore: Winchell. 

N. Hoo 125. 
Zeolite. See Zeolite. 

Lake Traverse: Leverett, 8, 13. 
Lake Upham: Leverett, 8, 13; Thiel, 28. 
Lakes. See also Lakes, extinct. 

Akeley Lake region: Grant, 1, 20. 
Carson Lake: Davenport. 1. 
Classification: Davis, W. M., 1; Zum-

berge.2. 
Divided: Griggs, 2. 
Effect of ice on shore line: Reagan, 1. 
Ensign Lake conglomerates and struc-

ture: Dutton. 1. 
Evidence of ice sheet movement, Martin 

Co.: Upham, 54. 
Formation and deformation: Hall, C. "' .. 

12. 
Fraser Lake region: Grant, 1, 20. 
Gabbro Lake region: Grant, 20. 
Glacial lakes, general: Upham, 19, 21; 

Winchell, N. H., 154. 
Glacio-lacustrine sediments: Thiel, 9, 11. 
Greenwood Lake area: Elftman. 3. 
Gunflint Lake region: Grant, 20; Grout, 

35. 
Ice movement: Atwood, 1; Upham, 54. 
Kekequabic Lake area: Grant, 9, 10; 

Stark, 2, 4. 
Knife Lake area: Gruner, 19. 
Lake Agassiz. See Lake Agassiz. 
Lake Aitkin: Leverett, 8, 13; Thiel. 28; 

Upham. 39. 
Lake Bemidji State Park, geology: Zum­

berge, 1. 



Lakes. - continued 
Lake Duluth: Leverett, 8. 13; Thiel, 28; 

Zumherge, 2. 
Lake Grantsburg: Cooper, 2. 
Lake Hamline: Hall, C. W .. 26; Fp­

ham, 55. 
Lake Itasca. See Lake Itasca. 
Lake Itasca basin, map: U.S. _\rmy. 

Corps of Engineers, 1. 
Lake Mille Lacs: Sardeson. 29; Wash­

burn, 1; Zumberge, 2. 
Lake Minnesota: Hall, C. W .. 26; Le\'er­

ett,13. 
Lake Minnetonka: Cooley. 1; U.S.G.S., 

14; Wirth, 1. 
Lake Nemadji: Winchell, N. H .. 160. 
Lake of the Woods. See Lake of the 

Woods. 
Lake Pepin. ~ee Lake Pepin. 
Lake St. Louis: Winchell, N. H .. 160. 
Lake Superior. See Lake Superior. 
Lake Traverse: Leverett, 8. 13. 
Lake Upham: Leverett. 8. 13; Thiel. 28. 
Lake Winnipeg. ' 

Discharge through Minnesota Rivet·: 
Todd, J. E.. 1. 

Former drainage: Dana. 2. 
Martin Co.: Upham. 7; Zumberge. 2. 
Mountain Lake region: Grant. 20. 
Movement of ice: Atwood. 1. 
Northeastern Minn.: Grant. 18; Zum-

berge, ~. 
Ogishkemuncie Lake: Sleight. 1. 
Origin and classification: Zumberge. 2. 
Pokegama Lake region: Grant. 20. 
Pollen records: Wilson. 1. T.. 1. 
Prairie Lake region: Jenks. 1. 
Rainy Lake region. See Rainy Lake 

region. 
Rove Lake region: Grant. 20; Grout, 35. 
Snowbank Lake region: Gibson. 1; Grant. 

~O. 

Swan Lake region: Grant, 20. 
Vermilion Lake: Willis, 1. 

Lakes. extinct. 
Lake Agassiz. See Lake Agassiz. 
Lake Aitkin: Leverett. 8. 13; Thiel. e8; 

Upham, 39. 
Lake Duluth: Leverett. 8. 13; Thiel. 28; 

Zumberge, 2. 
Lakt! Grantsburg: Cooper. 2. 
Lake Hamline: Hall, C. W .. 26; Upham. 

35. 
Lake Minnesota: Hall, C. W .. 26; Lever-

ett, 13. 
Lake Nemadji: Winchell, N. H., 160. 
Lake St. Louis: Winchell, N. H .. 160. 
Lake Upham: Leverett, 8. 13; Thiel. 28. 

Lakewood Cemetery, deep well: Winchell, 
N. H., 56. 

Lamellibranchiata. See Pelecypoda. 
Lamprophyre dikes: Sundeen, 1. 
Laurentian. 

Contact with Keewatin: Coleman, 1. 
Saganaga granite. See Saganaga granite. 
Saganaga syenite. See Saganaga syenite. 
System: Whitney, 3. 

Laurentide ice sheet: Elftman, 13. 
Lavas and lava flows. 

Amydaloids. See Amydaloids. 
Amygdular minerals: Sandberg, 3. 
Dalles at Interstate Park: Berkey, 8; 

Schwartz, 23. 
Keweenawan: Fackler. 1; Sandberg. 2. 

Le Sueur Co. 
Geology: Meinzer, 1; Thiel, 23; Upham, 8. 
Soils: U.S. Bureau of Plant Industry, 

Soils and Agricultural Engineering, 2. 
Lichenocrinus: Fenton, M. A., 1. 
Lignite: Winchell, N. H.. 9. 
Limestone. 

Dolomitic: Stauffer, 28. 
Galena. See Galena. 
General: Kirk, 1; Stauffer, 10. 24; 

Thiel, 13. 
High calcium: Thiel. 25. 
Insoluble residues: Kendall. J. M., 1. 
Petrography, Southeastern Minn.: Lath-

ram, 1; Thiel, 24. 
Shakopee, fossils: Chaney. 1. 
Trenton Is.: Hall, C. W., 7; Herrick, 1. 

Lincoln Co., geology: Meinzer. 1; Thiel, 28; 
Upham, 8. 

Lintonite: Peckham, 3; 'Winchell, N. H .. 
135. 

Lithology. See Petrology and petrography. 
Little Falls. 

Fossil man: Upham, 45. 
Geology of Mississippi Valley: Harder, 

4; Winchell, N. H., 156. 
Glacial geology: Upham. 6. 
Quartzes: Babbitt, 4. 

Loess. 
Fossils: Shimek, 1. 
General: Winchell. N. H., 24. 
Iowan: Gould, 1; Sardeson, 47. 
Southern Minn.: Leverett, 9. 

Lopolith: Grout, 8, Sla. 
Lyon Co., geology: Meinzer. 1; Thiel. 23; 

Upham, 8. 

McLeod Co. 
Geology: Meinzer, 1; Thiel, 23; Upham, 

14. 
Soils: U.S. Bureau of Plant Industry. 

Soils and Agricultural Engineerin!1:. 2. 
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Magmas and magmatic differentiation. See 
also Igneous and volcanic rocks. 
Anorthosite and granite: Grout, 28. 
Batholiths: Grout, 29. 

Maps. 

Crystallization differentiation: Bowen. 1. 
Gabbro, Gabamichigami Lake: Nebel, 1. 
Gabbro mass. Northeastern Minn.: Bay-

ley, 8. 
Paragenesis. See Paragenesis. 
Type of igneous differentiation: Grout, 10. 

:Magnesian fm., Lower: James, 2. 
~Iagnesian Is., nomenclature: Keyes. 

C. R.. 8. 
Magnesian ser. 

Fauna: Sardeson. 4. 
General: Hall. C. W., 13. 29. 

Magnetic declination: Gannett. H .. 4. 
:Magnetic ores. Mesabi range: Grout, 16. 
l\fagnetic sun·ey. See Surveys - Magnetic. 
l\iagnetite. See also Iron ores. 

Cementing ore conglomerates: Gruner. 
14. 

Cook Co.: Le"orsen, 1. 
Crystals: Spiroff, 1. 
Duluth gabbro: Broderick, 2, 3. 
Ilmenite relations in gabbro: Schwartz. 9. 
Mesabi range: Grout, 14, 16; Gruner. 4. 

14, 22. 
Paragenesis: Gruner. I; Newland, 1. 
Pegmatites: Grout, 17, 25; Hansen, 1. 
Segregation in syenite: Grout, 24. 
Slates on Cuyuna range: Thiel. 3. 
Titaniferous: Grout, 47. 

Mahnomen Co.: Allison. 5. 
Man, fossil. 

Aborigines: Winchell, N. H., 16.5. 
Found in glacial sediments: Thiel, 11,14. 
General: Babbitt, I, 2. 3; Holmes. 1; Kay, 

G. F., 1; Madsen. 1. 
Geology of deposits: Upham. 11. 
Little Falls: Upham, 45. 46. 
":Minnesota girl": Antevs, 1. 
":Minnesota man": Bryan. 1. '2. 3: Sarde-

son, 70, 83; Thiel, 14. 
Mississippi River: Brower, 2. 
Northeastern Minn.: Stuntz, 1, 2. 
Pleistocene man: Jenks. I, 2, 3. 
Prairie Lake region: Thiel. 15. 
Quartz implements: Upham, 13. 

:Manganese. 
Cuyuna range: Grout, 43. 44; Thiel, 1. 
General: Eckel, 1; Winchell, N. H., 97. 
Paragenesis: Thiel, la. 

l\fanganiferous iron ores. 
Cuyuna range: l'vfcCarty, 1; Newton, 1; 

Zapffe, 7. 
General: Thiel. la; Zapffe, 9. 10. 

:Mankato, preglacial river channel: Bech­
dolt. 2. 
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Climate. geography, geology: Upham, 16. 
Dresbach fm.: Edwards, I., 1; Thwaites. 

2. 
Franconia fm.: Edwards, I., 1. 
Galena, Decorah and Platteville fms., iso­

pach: Ball, 1. 
Geologic: Emmons. 32; Keyes, C. R., s· 

M.G.S., 5; Owen, D. D., 7, 9. 
Geologic atlas: Winchell, N. H., 152. 
Lake Agassiz: Upham, 58. 
Lake Itasca basin: U.S. Army, Corps of 

Engineers, 1. 
Maquoketa, isopach: Ladd, 1. 
:Mesabi range: Gruner, 4. 
Mining districts: Comstock, 1. 
Minneapolis, preglacial river valleys: 

Soper. S. 
Minneapolis-St. Paul: Sardeson, 24; 

Schwartz. 12. 
Mississippi River: U.S. Army, Corps of 

Engineers, 2. S. 
Plat book: Hixson, I, 2. 
Prairie du Chien group, isopach: 

Powers. 1. 
Pre-Cambrian. structural: Thwaites, S. 
St. Peter fm.: Lamar, 1; Thwaites. 4. 
Surface formations: Leverett, 4, 8, 9; 

M.G.S .. 1. 
Surficial deposits: U.S.G.S., 13. 
Tectonic: A.A.P.G., 1. 
Topographic: U.S.G.S., 14. 
Topographic mapping: Anonymous, 5; 

Schwartz, 27. 
Maquoketa fm. 

General: Keyes, C. R., 4; Sardeson, 6, 7; 
Stauffer, 24; Walcott, 1. 

Map: Ladd. 1. 
Marls. 

Cement materials: Kirk, 1; Sardeson, 27. 
Correlation with glacial deposits: Thiel,6. 
East central Minnesota: Armstrong, 1. 
General: Stauffer, 10 (pt. 2). 
Road construction: Dow, 1. 

Marshall area. soils: U.S. Bureau of Soils. 1. 
Marshall Co. 

Geology: Allison, 5; Todd, J. E., 7. 
Soils: U.S. Bureau of Chemistry and 

Soils, 11. 
Marshes: Minn. State Drainage Commis­

sion, 1. 
Martin Co. 

Chain of lakes: Upham, 7; Zumberge, 2. 
Geology: Meinzer. 1; Thiel, 23; Upham, 8. 
Lakes as evidence of ice sheet movement: 

Upham. 54. 
Meanders, Buffalo River: Griggs, 1. 
Meeker Co. 

Foraminifera in boulder clay: Wood-



Meeker Co. - continued 
ward, l. 

Geology: Meinzer, 1; Thiel, !!8; Up­
ham, 14. 

Mendota, artesian well: Winchell, N. H., 60. 
:Mesabi range. See also Iron ores, Iron 

ranges and districts. 
Accessory minerals: Maxwell, 1. 
Actinolite magnetite schists: Bayley. 6. 
Age of rocks: Winchell, N. H., 50, 171. 
Amphibole: Richarz, 5. 
Bibliography: Niemi, 1; Pickering. 1. 
Biwabik. See Biwabik. 
Concentration ore tests: Appleby. 1. 
Cretaceous: Bergquist, 1. 
Drill core section of rocks: Winchell, 

N. H., 166. 
Eastern end: Bayley. 10; Grant. 19; 

Grout, 14. 
Embarras granite: Gruner. 4; Leith. C. 

K., 16; Richarz, 4; Van Hise. 13. 
Exploration: Longyear, 1. 
Exploration, magnetic. See Sun'eys­

Magnetic. 
General: Brackenbury, 1; Coleman. 1: 

Gruner, 4, 13, 22; Jennings. 1; Kemp, 
1; Leith, C. K., 1, 2; Taylor. W. LOo 1; 
Thomas, K., 1; Van Hise. 9. 13; Win­
chell, H. V .. 8, 9, 19; Winchell, N. H .. 
59, 61, 87; Woodbridge. 2. 

Geologic developments: Wolff. 3, 4. 5. 
Hibbing, Mountain Iron. Virginia, Par­

tridge River, Dunka Riwr plates: 
Winchell, N. H., 139. 

Iron ore. See Iron ores. 
Magnetite. See Magnetite. 
Mining. See Mining. 
New ore (sintered): Schwartz, 1. 
Open-pit mining: Wolff. 1. 
Origin of ores. See Iron ores - Origin. 
Oxidation: Gruner, 11. 12, 16; Moore, 1. 
Paragenesis: Gruner, 1; Newland. 1. 
Problems of ore: Winchell. N. HOo 94. 
Structure: Gruner, 4; Winchell. N. HOo 

163. 
Taconite. See Taconite. 
Wash ores: Sibenius. 1. 

Mesolite: Winchell. N. HOo 131. 
Mesowic. See Cretaceous. 
Metamorphic rocks. 

Gneiss. See Gneiss. 
Jaspilite: Winchell, H. V., 5. 
Minn. River Valley: Lund. E. HOo l. 
Quartzite. See Quartzite. 
Schists. See Schists. 
Slate. See Slate. 

]\'[ etamorphism. 
Augite and plagioclase, resembling reac­

tion rim, in gabbro: Bayley, 4. 
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Contact. igneous rock: Grant, 25. 
Contact of slates by magmas: Grout, 34. 
Extrusives by intrusives: Schwartz, 2l. 
Granite: Allison. 3. 
Iron fms .. Lake Superior: Richarz, 3, 6. 
Phenomena produced by gabbroic intru-

sion: Lamey, 1. 
Thomson fm.: Schwartz, 16. 

Meteorites. 
Collection: Grant, 3. 
Fisher: Berkey. 6; Merrill, G. P., 4; 

Winchell, N. H .. 122, 123, 127. 
New meteorite: Winchell, N. H., 103. 
Uni\'. of Minn. collection: Winchell, 

N. H., 89. 
::\Iille Lacs Co. 

Geology: Thiel, 28; Upham, 14. 
Soils: FS. Bureau of Chemistry and 

Soils, 6. 
Mille Lacs, history: Sardeson, 29. 
;\lineral localities: Hanley. 1, 2; Winchell, 

N. H., 62. 
?I'Iineral resources. See Economic geology. 
::\1ineralogy. See also Crystallography. 

Acmite. Cuyuna range: Grout, 4.5. 
Agates. Lake Superior: Alessi. 1. 
Amphibole griinerite: Richarz. 1, 2. 
Amphibole. Mesabi range: Richarz, 5. 
Amygdaloids. See Amygdaloids. 
Apophyllite geode: Berkey, l. 
Augite and plagioclase, resembling reac-

tion rim. in gabbro: Bayley. 4. 
Bibliography: Winchell, N. H., 62. 
Bobierrite: Gruner. 20. 
Bowlingite: Winchell, N. HOo 144. 
Chlorastrolite: Winchell. N. HOo 136. 
Cobalt: Meeds, 3. 
Copper. See Copper. 
Datolite, Lake Superior: Berkey. 5. 
Diaspore in quartzite: Berg, E. L., l. 
Dolomitization in silts: Sherman, 1. 
Feldspar. See Feldspar. 
Gabbro. mineralogical study: Winchell, 

A. N.. 3. 4. 
Glauconite. See Glauconite. 
Gold. See Gold. 
Greenalite. See Greenalite. 
Groutite: Gruner, 23. 
Griinerite: Richarz, 1. 2. 
Heavy minerals. See Heavy minerals. 
Hematite. See Hematite. 
Hornblende. See Hornblende. 
"Huronite": Barlow. 1. 
Ilmenite: Schwartz,9. 
Iron. See also Iron ores. 

Enrichment: Allison. 2. 
Sulphides in magnetic belts: Thiel, 2. 

Labradorite: Winchell, N. H., 124. 
Lintonite. See Lintonite. 



Mineralogy. - continued 
Magnetite. See Magnetite. 
:r.ianganese. See Manganese. 
Mesabi range. See Mesabi range. 
Mesolite: Winchell, N. H .. 131. 
Meteorites. See Meteorites. 

Minneapolis. See also Twin Cities. 

Mineral alteration in granite: Hall. C. W .. 
14. 

Mineralization of Platteville-Decorah 
contact zone: Stauffer, 4. 

:Minnesota minerals: Berkey. 3; Emmons. 
4; Swanson. H. E., 1; 'Yinchell. N. H .. 
53,145. 

l\Iinnesotaite: Gruner. 'lJ. 
New minerals. Lake Superior. North 

Shore: Owen, D. D .. 8. 
Paragenesis. See Paragenesis. 
Pectolite: Schwartz, o. 
Phosphorous iron ores: Thiel. 4. 
Plagioclase in gabbro: Bayley. 4. 
Plagioclasytes: Winchell. A. N .. 3. 4. 
Potash: Schmitt. 1. 
Pyroxene: Winchell. A. N .. :>. 
Quartz. Sce Quartz. 
Rocks and minerals. composition: 

Grout, 1. 
Sal t. See Salt. 
Sand. See Sand. 
Saponite: Winchell. N. H .. 170. 
Secondary concentration. See Iron ores. 
Secondary enlargement. See Authigenesis. 
Silicification. erosion surfaces: Gruner, 6. 
Sil\"er. See Silyer. 
Stilpnomelane: Grout. 19; Gruner. 'l1. 
Thalia. a new earth: Owen, D. D .. 8. 
Thalite: Winchell. N. H .. ].14. 170. 
Thomsonite. See Thomsonite. 
Titanium. See· Titanium. 
Vanadium: M.G.S.,3. 
Xonotlite: Schwartz. 'l. ,;. 
Zeolites. See Zeolites. 
ZOllochlorite: Winchell. N. H., 136. 

Mining. 
Bibliography: Wilson. V. M .. 1. 
Directory: Minn. Cni\". Mines Expel'. 

Sta., 1. 
Districts. maps: Comstock. 1. 
Geological conditions: Royce. 3. 
Industry: Funk. 1; HUlwer. 1. 
Iron. ge~eral: Birkinbine. 3: Channing. 1: 

Sop~r. 1; Thomas. K .. ;,; yan Barne­
wId. 1; Winchell. A. N .. 7; Winchell. 
N. H., 117. 

Mines: Bachellery. 1; Meeks, 1. 
Nickel: Winchell, H. V .. 16. 
Open-pit on Mesabi range: Wolff, 1. 
St. Louis and Koochiching counties: 

Reagan. 'l. 

llO 

Artesian basin: Schwartz, 11. 
Building stone: Burchard, 1,2; Thiel, 13. 
Geology: Sardeson. 24; Schwartz, 12. 
Glacial drift: Upham. 41. 
Keewatin and Labradorean ice currents: 

Cooper. 2; Upham, 55. 
Phosphate pebbles: Pettijohn, 1, 2. 
Pleistocene mosses: Williams. R. S .. 2. 
Topographic map: Soper, 3; Sardeson, 

'l4. 
Water supply. See Water supply­

Minneapolis. 
Minnehaha Creek: Wirth,1. 
Minnehaha Falls: Davis, W. M.,!!; 

Sardeson. 24. 
Minneopa State Park: Thiel,29. 
Minneopa well: Hall. C. W., 10. 
"Minnesota man." See Man, fossil. 
Minnesota RiYer. 

Drainage basin: Babb, 1. 
Erosion: Upham, 38. 
Exploration: Featherstonhaugh.3. 
Lake Winnipeg discharge: Todd, J. E., 1. 
Survey: \Varren, 2. 
Water analyses: Dole,!!, 3. 

Minnesota River Valley. 
Cretaceous sections: Stauffer, 24. 
Dike: Hall, C. W., 8. 
Exploration: Winchell, N. H., 6. 
General: Kennedy, 1; Shumard, 1; War­

ren. 3; Winchell, N. H .. 5. 7. 87. 
Historical and structural geology: 

Couser, 1. 
Ice age: Upham. 4. 
Igneous and metamorphic rocks: 

Lund, E. H., 1. 
.Jordan-Oneota contact: Stauffer, 13. 
Paleozoic sections: Stauffer, 14. 
Type outcrops: Sardeson. 3'l. 

Minnesotaite: Gruner,!!1. 
Mississippi RiYer. 

Ancient, and tributaries: Spencer, 1. 
Bench marks: U.S. Engineer Office, 1. 
Deserted gorge: Grant, 'l. 
Discoverers of sources: Baker, 1. 
Discovery: Beltrami, I; Blakely. I; 

Brower, 1: Upham. 48. 
Drainage: Hanna. 1; Horton. 1,2; 

Sardeson, 85. 
Drainage basin: Follansbee. 1. 'l. 3; 

Hall. M. R, 1. 
Erosion: Upham, 38. 
Exploration: Willis. 1. 
Falls. See Falls. 
Geologic cross sections: Savage, I. 
Glacial diversion: Sardeson.57. 
History. late and post glacial: Coope\', 'i2. 



Mississippi River. - continued 
Hydrography: Newell, 1; Nicollel, !l. 
Improvement, reservoirs: Allen, C. J., 1. 
Maps: U.S. Army, Corps of Engineers. 

!l,8. 
Physical features: Warren, 1. 
Sauk Rapids vicinity: Hoyt, J. C., 1. 
Source: Allen, J., 1; Brower, 1; Clarke, 

H., 1; Glazier, 1; Harrower, 1; Pike, 1; 
Schoolcraft, 1, 2, 8; Winchell, N. H., 
116. See also Lake Itasca. 

Water analyses: Dodge. 3; Dole, !l, 8. 
Mississippi River arch: Howell, J. V., 1. 
Mississippi River basin. 

Englacial drift: Upham, 40. 
General: Brower, 3; Clarke. F. W .. 1; 

Grover, 1. 
Pleistocene fms.: Upham, !l6. 

Mississippi River region. 
Cambric: Sardeson, 7!l. 
General: Garrison, 1; Nicollet, 1. 

Mississippi River Valley. 
Ancient dunes: Cooper, 2, 3. 
Correlation of Upper Cambrian section 

with Missouri and Texas: Bridge, 1. 
Driftless area: Chamberlin. T. C .. 5. 
Galena, Decorah, and Platteville fms., 

isopach map: Ball, 1. 
Geology: Shumard, 1; Stauffer. 24; 

Winchell, N. H., 32. 
Geology at Little Falls: Winchell, N. H., 

156. 
Glacial drift: Upham, 50. 
Graptolitoidea, Cambrian: Ruedemann. 1. 
Hydro-geology: Mead, 1. 
Keweenawan-Upper Cambrian uncon-

formity: Atwater, 2. 
Lower Silurian: Winchell, N. H .. 111. 
Ordovician: Kay, G. M .• 2. 
Origin and bedrock: Warren, 8. 
Paleoclimatology: Cooper, 8. 
Physiographic development: Hershey, 1. 
Pre-Cambrian and Cambrian relations: 

Atwater,8. 
Stratigraphic problems: Trowbridge. 3. 
Structure: Nuttall, 1; Taber, 1; Thiel. 20; 

Trowbridge, 4. 
Mollusca. See also Cephalopoda. Gastropoda, 

Pelecypoda. 
Shakopee: Stauffer, IS. 20. 

Montana iron mine. See Soudan fm. and 
Vermilion range. 

Moraines. 
Altamont: Leverett, 10. 
Eastern and western, correlation: 

Chamberlin, T. C .• 2. 
General: Gwynne, 1; Leverett, 18; Todd, 

J. E., 5; Upham, 2,17, 2S, 80. 
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Terminal: Chamberlin, T. C., 3, 4. 
Wisconsin kettle: Chamberlin, T. C., 1. 

Morris quadrangle: Sardeson, 25. 
Morrison Co., geology: Allison, 5; Thiel, 2S; 

Upham, 14; Winchell, N. H., 17. 
Morton area, rock weathering: Goldich. 2. 
Mosses, Pleistocene: Williams, R. S., 1. 2. 
Mountain Lake region, geology: Grant, 20. 
Mower Co. 

General: Meinzer, 1; Thiel, 28; Winchell, 
N. H., 10,46. 

Sandrock, age: Williams, H. S., 1. 
Soils: U.S. Bureau of Plant Industry, 

Soils and Agricultural Engineering, 2. 
Murray Co., geology: Meinzer, 1; Thiel, 28; 

Upham,S. 

Natural gas: Stauffer, 6; Thiel, 16, 19, 28; 
Winchell, N. H., 7S. 

Nerstrand Woods State Park: Stork,1. 
Nickel mines: Winchell, H. V., 16. 
Nicollet Co. 

Geology: Meinzer, 1; Thiel, 23; Upham, 
14. 

Soils: U.S. Bureau of Plant Industry. 
Soils and Agricultural Engineering, 2. 

Nobles Co., geology: Meinzer, 1; Thiel, 23; 
Upham,S. 

Nomenclature. 
Cheirocrinus and Calceocrinus: Ulrich,!l. 
Galena and :Maquoketa series: Sardeson, 

6,7. 
General: Kans. Geol. Soc., 1. 
Geographic names. See Geographic names. 
Lake Superior region, Pre-Cambrian: Van 

Hise, 12. 
Magnesian Is.: Keyes, C. R., S. 
Paleozoic formations: Stauffer, 24; 

Ulrich,14. 
Shakopee dolomite: Sardeson, 66. 
Silurian: Miller, S. A., 1. 
StratigTaphic: Winchell. N. H., 1, 8S. 

Norian of the Northwest: Winchell, N. H., 
96. 

Norman Co. 
Geology: Allison, 5; Todd, J. E., 7. 
Soils: U.S. Bureau of Chemistry and 

Soils, 11. 
North Star State: Willard, 1. 
Northeastern Minn. For counties see names 

of counties. 
Anorthosites: Elftman. 1. 
Drainage pattern: Ver Steeg, 1. 
Driftless area: Grant, 23, 24. 
Fossil man: Stuntz, 1,2. 
Fossil plants: Neumann, 1. 
General: Elftman, 4; Grant, 1, 13, 21; 

Grout, 25, 26; Hanchett, 1; Irving. 7; 



Northeastern lVlinn. - continued 
Spurr. 2; Thiel, 28; Upham. 25; Win­
chell, A., 2; Winchell, H. V., 1; Win­
chell, N. H., 71, 100, 126, 139. 

Granite. 
Augite soda: Grant, 9, 10. 
General: Grant. 6. 
Saganaga. See Saganaga granite. 

Iron. See Iron fms .• Iron ores. Iron 
ranges and districts. 

Kekequabic Lake area: Stark, 2. 4. 
Keweenawan. See Keweenawan. 
Knife Lake slates. See Knife Lake. 
Lake Superior reg~on. See Lake Superior 

region. 
Lakes: Grant. 18; Zumberg;e, 2. 
Ogishke conglomerate. See Ogishke. 
Rock specimens: Elftman, 11; Grant. 

5,7,22. 
Schists and jaspilite beds: Winchell, 

H.V.,5. 
Surficial geology: Leverett. 8. 
Underground water: Thiel, 28. 
Water divides: Grant. 17. 

Northern :Minn. For counties see names 
of counties. 
Cretaceous. 

Fossils: Bergquist. 1; Walle. l. 
General: Allison, 4; Winchell. H. V., 11. 

Crystalline fms.: Winchell, N. H., 34. 
General: Eames, 2; Winchell, H. V., 3. 
Pegmatites. See Pegmatites. 
Surficial geology: Dawson, 1; Leverett, 

6.8. 
Northwestern ]'vEnn. For counties see names 

of counties. 
General: Allison. 5; Todd, J. E .. 3. 4. 7; 

Cpham, 39; Winchell. N. H., 35. 
Glacial deposits: Whittlesey, 1. 
Lake silts: Sherman. 1. 
Surficial geology: Leverett. 6. 
vYater resources: Allison. ,5. 

Ogishke conglomerate. 
General: Clements, 3; Gruner, 19; Win­

chell, A., 11; Winchell. N. H., 72. 
Muncie: Grant, 16; Stark, 4. 
Stratigraphic position: Grant. 4. 

Oil. See Petroleum. 
Olmstead Co. 

Geology: Harrington. 1. 2; Meinzer. 1; 
Thiel. 23. 

Soils: U.S. Bureau of Chemistry and 
Soils, 2. 

Oneota dolomite. See Dolomite. 
Ordo\'ician. 

Altered tuffs: Allen. V. T., 2. 
Bentonite: Sardeson, 43, .56. 
Cedar Valley Is.: Stauffer. 24. 

Decorah shale. See Decorah. 
Dubuque fm.: Kay, G. M., 1; Sardeson, 

6,7. 
Galena fm. See Galena. 
Glenwood fm. See Glenwood. 
.Jordan-Oneota contact: Stauffer, 13. 
Kasota stone. See Oneota. 
Magnesian ser. See Magnesian. 
Maquoketa fm. See Maquoketa. 
Mississippi Valley: Kay, G. M., 2. 
Oneota dolomite. See Dolomite. 
Paleogeography of St. Peter time: Berkey, 

12; Dake, 1. 
Phosphate pebbles, Twin Cities: Petti-

john, 1,2. 
Platteville fm. See Platteville. 
Prairie du Chien, conodonts: Furnish, 1. 
Root Valley fm.: Stauffer, 24. 
St. Peter ss. See St. Peter. 
Shakopee dolomite. See Shakopee. 
Stewartville-Dubuque: Kay, G. M., 1. 
Volcanic ash: Sardeson. 33. 

Ordovician-Cambrian contact, petrology: 
Graham, 6. 

Ore deposits. See Economic geology. 
Ore tests. 

Concen tra tion. 
Cuyuna range: Appleby, 2. 
Mesabi range: Appleby, 1. 

Ore treatment and Lake Superior reserves: 
Zapfie, 15. 

Ostracoda. 
Lower Silurian: Ulrich, 12. 
Mohawkian: Kay. G. M., 3, 4. 
Paleozoic: Ulrich. 5, 12, 13. 

Otter Tail Co .. geology: Allison, 5; Upham, 
14. 

Outwash plains: Sardeson, 79. 
Ozarkian faunas, Southeastern Minn: 

Powell, L. H., 1. 

Paleobotany. See Paleontology. 
Paleoclimatology . 

Glacial cold: Claypole, l. 
Mississippi Valley, ancient dunes: 

Cooper, 3. 

1lZ 

Paleogeography. St. Peter time: Berkey, 
12; Dake. 1. 

Paleon tology. 
Actinoceras (Cephalopoda): Sardeson, ;'50. 
Agnostus (Crustacea): Vogdes.2. 
Algae. See Algae. 
Anthozoa. See Anthozoa. 
Around geolog~c clock: Powell, 2. 
Arthropora (Bryozoa) : Sardeson, 78. 
Bathyurus stonemanii (Trilobita): 

Vogdes, l. 
Batostoma (Bryozoa): Sardeson. 73. 76. 
Bibliography: Keyes, C. R, 1. 



Paleontology. - continued 
Bison. See Bison. 
Brachiopoda. See Brachiopoda. 
Bryozoa. See Bryozoa. 
Calceocrinidae (Crinoidea): Sardeson.45. 
Calceocrinus (Crinoidea): Ulrich. 2. 
Cambrian, Upper, fossils: Walcott, 2. 
Cameroceras (Cephalopoda): Sardeson. 

51. 
Carabocrinus (Crinoidea): Sardeson, S4. 
Castoroides (Rodentia): Powell. L. H .. 

3; Winchell, N. H .. 25. 
Cephalopoda. See Cephalopoda. 
Cheirocrinus (Crinoidea): Ulrich, 2. 
Coccoliths (Protozoa), Cretaceous: 

Woodward,2. 
Conodonts. Se.e Conodonts. 
Craniae (Brachiopoda): Sardeson, 53. 
Cretaceous. 

Fossils: Walle, 1, 2; WinchelL N. H., 
ll5. 

Leaves and plants: Lesquereux, 1, 2. 
Mesabi range: Bergquist, 1. 
Microscopical fauna: Woodward. 2. 
Plants: Berry, 1. 

Crinoidea. Se.e Crinoidea. 
Crustacea. See Crustacea. 
Cryptozoon minnesotense: Chaney. 1. 
Cryptozoons: Stauffer. 26. 
Cyrtodonta (Pelecypoda): Sardeson, S7. 
Cystocrinoidean species (Crinoidea), Or-

dovician: Sardeson, 12. 
Dekayella (Bryozoa): Sardeson, 68. 
Diatomaceae: Smith, H. L .. 1; Thomas, 

B. W., 1. 
Dikelocephalinae (Trilobita>: til rich. 15. 
Elephants: Holzinger, I; Stauffer, 3, 27a. 
Eridotrypa (BI"yozoa): Sardeson, 74. 
Fenestella (Bryozoa): Sardeson, 76. 
Fistulipora (Bryozoa): Sardeson, 75. 
Foraminifera. See Foraminifera. 
Fossils in red quartzite, Pipestone: Win-

chell, N. H .. 5S. 
Fungi: Rosendahl, 2. 
Gastroliths: Stauffer, 25. 
Gastropoda: Ulrich, 11. 
General: Peckham, 2. 
Gonioceras (Cephalopoda): Sardeson, 61. 
Graptolitoidea: Ruedemann, 1; Winchell, 

N. H .. 107. 
Hallopora (Bryozoa): Sardeson. 71. 
Helopora (Bryozoa): Ulrich, 3. 
Hemiphragma (Bryozoa): Sardeson, 73. 
Homotrypa (Bryozoa): Sardeson. 67. 
Iliaeni (Trilobita): Foerste, 1. 
.Jordan ss., fauna: Sardeson, ,:;4. 

Kelp, sponges, sea worms: Sardeson, 37. 
Kitchen midden: Eddy, 1; Jenks, 4. 
Leptotrypa (Bryozoa): Sardeson, 75. 
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Lichas (Trilobita): Ulrich, 6. 
Lichenaria typa W. & S. (Anthozoa): 

Sardeson, 11. 
Lichenocrinus (Crinoidea): Fenton, M. 

A.,!. 
Lingula from quartzites (Brachiopoda): 

Winchell, N. H., 67, 79. 
Loess, fossils: Shimek, 1. 
Magnesian ser.: Sardeson, 4. 
lVIammals: Stauffer, 27a; Swanson, G., l' 

Winchell, N. H., 164. 
lVIan. See Man, fossil. 
Mollusca: Stauffer, IS, 20. 
Monotrypa (Bryozoa): Sardeson, 74. 
MonticuIipora (Bryozoa): Sardeson, SO. 
Monticuliporoidea (Bryozoa): Sardeson, 

SO. 
Mosses, Pleistocene: Williams, R. S., 

1.2. 
Nanno (Cephalopoda): Clarke, .J. M., 1. 
New species: Winchell, N. H .. 66, 
Ordovician. 

Brachiopods: Sardeson, 48. 
Bryozoans, evolution: Sardeson, 8~. 

Cephalopods: Miller, A. K" 1. 
Crinoidea: Sardeson, 35. 
Fossils, general: Stauffer, 8. 
Pelecypod: Sardeson, 3-1,. 
Trilobites: Raymond, 1. 

Orthoceras (Cephalopoda): Sardeson, .52. 
OsceoIinae (Trilobita): Ulrich, 15. 
Ostracoda: Kay, G. M., 3, 4; Ulrich, 5, 

12,13. 
Ozarkian faunas, Southeastern 1\Iinn.: 

PowelL L. H., 1. 
Pachydictya (Bryozoa): Sardeson, 77. 
Paleozoic fossils: Bierbauer. 1; Owen. D. 

D., 3; Sardeson, 13. 
Paradoxides (Trilobita) from quartzites: 

Winchell, N. H., 67, 79. 
Pelecypoda. See Pelecypoda. 
Plants. See Plants, fossil. 
Pleistocene. 

Flora: Rosendahl, 3. 
Mammals: Stauffer, 27a; Winchell. N. 

H .. 1M. 
Mosses: Williams, R. S.. 1. 2. 
Vegetation: Rosendahl, 1. 

PoWen spectrum, Anoka sand plain: Ar-
tist, 1. 

Polychaeta (Annelida): Stauffer, 11. 
Potsdam ss .. fauna: Hall, .1., 2. 
Prasopora simulatrix (Bryozoa): Sarde-

son, 6,1, 
Pre-Cambrian organic remains: Cayeux, 

~" 

PrimitiYe starfishes: Sardeson, 4-1" -1,6. 
Radiolaria (Protozoa), Cretaceous: 

Woodward, 2. 



Paleontology. - continued 
Rhabdoliths (Protozoa). Cretaceous: 

Woodward, 2. 
St. Peter ss. fossils: Sardeson, 16. 
Sandstone, lowest: Owen, D. D., 2. 
Saukiinae (Trilobita): Ulrich, 1.5. 
Sceptropora (Bryozoa): Ulrich. 3. 
Sea worms: Sardeson, 37. 
Shakopee dolomite, fossils: Stauffer, 19. 
Silurian, Lower. 

Distribution: Winchell, N. H .. 128. 
Fauna: Sardeson, '2. 15. 

Skolithos woodi (Annelida): Howell. B. 
F., 1. 

Sponges. See Porifera. 
Stictoporella (Bryozoa): Sardeson. 78. 
Stromatotrypa (Bryoz@a): Sardeson. 77. 
Trenton Decorah fauna: Kay, G. J\L 

3,4. 
Trilobita. See Trilobita. 
Van Oser beds: Stauffer. 22. 
Vanuxemia (Pelecypoda): Sardeson. 86. 
Zygospira recurvirostra (Brachiopoda): 

Schuchert, 1. 
Paleozoic. 

Algae: Fenton. C. L .. '2. 
Cambrian. See Cambrian. 
Carboniferous. See Carboniferous. 
Devonian. See Devonian. 
Fossil species: Owen. D. D .. 3. 
Fossils, check list: Bierbauer, 1. 
Minnesota River Valley: Couser. 1: 

Stauffer, 14. 
Nomenclature: Ulrich, 14. 
Ordovician. See Ordovician. 
St. Croix River. See St. Croix. 
Silurian. See Silurian. 
Southeastern Minn.: Hall, C. W., 11; 

Stauffer. 24; Thiel, 20. 
Systems, breaks between: Ulrich, 14. 

Paragenesis. 
Amygdular minerals, Duluth: Sandberg, 

3. 
Manganese minerals: Thiel. la. 
Mesabi range: Gruner, 1; Newland, 1. 

Patrician glaciation: Cooper, 2; Sardeson, 
63. 

Peat. 
Alluvial soils: Happ, 1. 
Dialomaceae: Smith, H. L., 1; Thomas. 

B. W .. 1. 
Drift: Winchell. N. H., 12. 
General: Minn. Dept. of Conservalion. 

1; Peckham. 1; Soper, 5, 6, 7; Win­
chell, N. H .. 5. 

Pebbles. 
Clay, Princeton: Winchell, N. H .. 41. 
Gastroliths: Stauffer. 25. 
Glacial: Schwartz. 28. 

Grinding: Metcalf, 1. 
Phosphate, Ordovician: Pettijohn. 1, 2. 
Quartzite: Carter, 1. 
Variation: Grogan, 1. 

Pectolite: Schwartz. 5. 
Pegmatites. 

Duluth gabbro: Grout, 9. 
General: Emmons, 4. 
Magnetite: Grout, 17, 25: Hansen, 1. 

Pelecypoda. 
Cyrtodonta: Sardeson, 87. 
Lower Silurian: Ulrich, 7, 10. 
Ordovician: Sardeson, 34; Ulrich, 8. 
Vanuxemia: Sardeson, 86. 

Pelican Rapids: Jenks, 1; Keyes, C. R., 10. 
Pennington Co. Soils: Allison, 5; U.S. Bureau 

of Soils, 9. 
Peridotite: Hall, C. W .. 19; Wadsworth. 2. 
Petrofabric analysis. rhyolite: Fruehling,1; 

Wayland,1. 
Petrography. See Petrology and petrography. 
Petroleum. 

Possibilities: Stauffer, 6. 
Southern Minn.: Thiel. 16, 19. 

Petrology and petrography. For areal see 
place names. See also Igneous and volcanic 
rocks, Metamorphic rocks. Sedimentary 
rocks. 
Archean rocks. See Archean. 
Banded structures of gabbro: Elftman,5. 
Building stone, microscopic structure: 

Merrill, G. P .. 1. 
Cambrian 8S., petrography: Graham, 1, 4. 
Composition of earth's crust: Johnson, 

H. F., 1. 
Conglomerate. See Conglomerate. 
Contact. 

Cambrian-Ordovician: Graham, 6; 
Stauffer, 13. 

Glenwood and Platteville fms.: 
Elder, 1. 

Igneous and sedimentary rocks, Pigeon 
Point: Bayley, 9. 

Metamorphism, igneous rock: Grant, 25. 
Crystalline fms.: Winchell. N. H., 34. 
Crystalline rocks. 

General: Kloos, 4; Winchell, N. H., 
54,57,75,99. 

Hornblende: Irving, 4. 
Petrographic geology: Winchell, N. H .. 

146. 
Diabase. See Diabase. 
Diaspore in quartzite: Berg, E. L., 1. 
Dolomitization. 

Galena Is.: Sardeson,90. 
Silts: Sherman, 1. 

Drifts in Dakota Co.: Edwards, C. D., 1. 
Drill core section of Mesabi rocks: 

Gruner, 4; Winchell, N. H., 166. 
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Petrology and petrography. - continued 
Effect of intrusive on greenstone: 

Schwartz. 3. 
Gabbroid rocks, plagioclasytes: Win-

chell. A. N .• 3, 4. 
Gastroliths: Stauffer. 25. 
General: Winchell, N. H .. 28. 40. 14.'5. 
Glenwood beds: Thiel, 18. 
Gravel. Su Gravel. 
Heavy minerals: Grout, 41; Tyler, 1. 
Huronian and Keweenawan areas: 

Grout, 30. 
Hydrothermal alteration. See Hydrother­

mal alteration. 
Igneous differentiation: Grout. 10. 
Keweenawan. 

General: Grout, 2. 
Structure: Winchell, N. H .. 149. 

Lamprophyres: Sundeen. 1. 
Limestone. 

General: Thiel, 24, 2,5. 
Insoluble residues: Kendall, J. M., 1. 
Southeastern Minn.: Lathram, 1. 

Magmas. differentiation. See Magmas 
and magmatic differentiation. 

Magnesian ser.: Hall, C. W .. 29. 
Meteorites. See Meteorites. 
Plagioclasytes, petrography: Winchell. 

A.N .. 3.4. 
Rock. 

Analyses. See Rock analyses. 
Samples: Cayeux. 1; Grant, ,;, 7,15,22; 

Meeds. 2; WinchelL N. H .. 101. 113, 
140. 

Weathering: Goldich,2. 
Rocks and minerals, composition: 

Grout. 1. 
Rhyolite. petrofabric analysis: 

Fruehling. 1. 
Sand, composition: Allen. V. T .. 1. 
St. Cloud granite: Krum, 1; Skillman, 1; 

Woyski.1. 
St. Peter ss.: Thiel, 12. 
Shales: Thomes. 1. 
Snowbank Lake intrusive: Sundeen. 1. 
Spotted rocks, Pigeon Point: Bayley, 1. 
Strength of :Minnesota and Ne,,' England 

granites: Winchell. N. H .. 42. . 
Strength of Minn. building stones: 

Thiel, 13. 
Trenton Is.: Hall, e. W., 7; Herrick. 1. 
Volatile transfer in igneous rocks: Lane, 3. 

Physical geology. See Structural geology. 
Physiographic geology. For counties see 

names or counties. 
Agriculture. physiographic conditions: 

Hall, C. W., 3. 
Belleplaine: Winchell, A., 1. 
Boundaries. See Boundaries. 
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Casselton-Fargo quadrangles: Hall, 
C.M.,1. 

Caves in Galena fm.: Bretz. 1. 
Cedar Creek bog: Lindeman, 1. 
Central Minn. See Central Minn. - Gen­

eral. 
Coteau des Prairies. See Coteau des 

Prairies. 
Deserted gorge, Mississippi River: 

Grant, 2. 
Driftless area. See Driftless area. 
Duluth. See Duluth. 
Eastern Minn. See Eastern Minn. 
Effect of ice on lake shore line: Reagan, 1. 
Erosion by cataracts: Featherston-

haugh.2. 
Fargo-Casselton quadrangles: Hall, 

C.M.,1. 
Faribault. See Faribault. 
Franconia: Berkey, 13. 
General: Anderson, C. L.. 1; Anonymous, 

1, 2. 4; Campbell, M. R.. 1; Carver, 1; 
Dawson. 1; Emmons. 3; Grant, 8; Hall, 
e. W., 21. 25, 26, 27; .Johnston, A. W., 
1; Kloos. 1. 3, 5; Long. 1; Low. 1; Mac­
farlane, 1; Neill, 1; Owen, D. D., 1; 
Pope. 1; Ramo Rao. 1; Schoolcraft. 4; 
Soper. 8; Willard, 1; Winchell. A., 7; 
Winchell, N. H., 44, 4.5, 104, ].,3. 157. 

Geosyncline: Hotchkiss, 1. 
Glacial geology. See Glacial geolog~·. 
Grand Marais: Marmaduke, 1. 
Grand Portage. See Grand Portage. 
Greenwood Lake area: Elftman.3. 
Handbook: Blanchard, L 
Highland range, St. Louis Co.: Elftman. 

12. 
Keweenawan area. See, Keweenawan. 
Lake Superior region. See Lake Superior 

region. 
Lakes. See Lakes. 
Maps. See Maps. 
Minneapolis. See Minneapolis. 
Minnesota River Valley. See Minnesota 

River Valley. 
Mississippi River Valley. See Mississippi 

River Valley. 
Northeastern Minn. See Northeastern 

Minn. - General. 
Northern boundary: Winchell. A. N .. 1. 
Northern Minn. See Northern :\finn. 

General. 
Northwestern :Minn. See Northwestern 

:Minn. - General. 
Origin and climatic infiuenct': l'pham. 

33. 
Paleogeography of St. Peter time: Berkey. 

12; Dake, L 
Pelican Rapids: Jenks, 1; Keyes. e. R .. 10. 



Physiographic geology. - continued 
Pigeon Point. See Pigeon Point. 
Pike Island: Sardeson, :28. 
Pine Island-Mazeppa region: Cm"ie, 1; 

Lundstrom, 1. 
Plat book: Hixson. 1, :2. 
Prairie Island: Upham, 47. 
Preglacial river channel, Mankato: 

Bechdolt. :2. 
Red Wing district: Frey, 1. 
Rivers and river valleys. See Rivers. 
Sacred Heart "geyser spring": Berkey,10. 
St. Paul. See St. Paul. 
Southeastern Minn. See Southeastern 

:Minn. - General. 
Southern Minn. See Southern Minn. 

General. 
Southwestern Minn. See Soutln"estern 

Minn. - General. 
State Parks. See State Parks. 
Surface formations. 

Northeastern Minn.: Leverett, 8. 
Northwestern Minn.: Leverett. 6. 
Southern Minn.: Leverett, 9. 

Surveys. See Surveys. 
Terraces. See Terraces. 
Topography. See Topography. 
Trunk highway no. 1: Schwartz, 4. 
Twin Cities. See Twin Cities. 
Western :Minn. See '''estern J\Iinn. 

General. 
Pigeon Point. 

Aug~te-syenites: Bayley.:2. 
Contact igneous and sedimentary rocks: 

Bayley, 9. 
Diabase sill: Grout. :28. 
District: Winchell, N. H., 139. 
General: Daly,:2; Grout, 35; Nelson, C. A., 

I; Owen, R, 1; Schwartz, :29. 
Hydrothermal alteration in rocks: 

Bastin, 1. 
Quartz-keratophyre: Bayley,:2, 3. 
Rock analyses: Hillebrand, 1. 
Soda-granite: Bayley, 3. 
Spotted rocks: Bayley, 1. 

Pine Co. 
Douglas fault: Frey,:2; Welch. 1. 
Geology: Grout,:2; Thiel, :28; llpham. 14. 
Soils: U.S. Bureau of Plant Industry. 1. 

Pine Island-Mazeppa region: Cowie 1; 
Lundstrom, 1. 

Pioneer iron mine. See Soudan fm. and 
Vermilion range. 

Pipestone (place). 
Fossils in quartzite at: Winchell. N. H .. 58. 
Primordial quartzite: Winchell. N. H .. 73. 

Pipestone (rock). See Catlinite. 
Pipestone Co., geology: Meinzer, 1; Thiel, 

23; Winchell, N. H., 19, 46. 

Pipestone quarry: Hayden, 1, ~. 
Plagioclase, in gabbro: Bayley, 4. 
Plagioclasytes: Winchell, A. N., 3, 4. 
Plants. fossil. Northeastern Minn.: Neu-

mann. I. See also Algae. Diatomacea. 
Mosses. 

Platteville fm. 
Contact with Decorah. mineralization: 

Stauffer. 4. 
Contact with Glenwood: Elder, 1. 
Mississippi Valley. isopach map: Ball. 1. 
Stratigraphy: Bays, 1; Stauffer, :24. 

Platteville Is .. dolomite: Griffin. 1. See also 
Limestone. 

Pleistocene. See also Glacial geology and 
Quaternary. 
Classification: Flint. 1; Kay, G. F., 2. 
Clay: Leverett, 3. 
Deposits: Leverett, 7. 
Deposits containing vestiges of man: 

Upham, 11. 
Ecology: Cooper. 1. 
Ice recession. grave!. and quartz imple­

ments: Upham, 13. 
Man. See Man. fossil. 
Mississippi River: Todd, J. H., 1; 

llpham.26. 
Prairie Lake region: Jenks, 1; Thiel, 15. 
St. Croix River. See St. Croix. 
Veg'Ctation: Rosendahl, 1. 

Pokegama Lake region. geology: Grant, ~O. 
Pokegama quartzite. 

Animikie: Winchell. N. H .. 7~. 
Dam Lake: Ayers. 1; Harder, 4. 

Polk Co. 
Geology: Allison. 5; Todd, J. E., 7. 
Soils: U.S. Bureau of Chemistry and 

Soils. 11. 
Pollen analysis, Anoka sand plain: Artist l. 
Pollen records: Wilson. I. T., 1. 
Pope Co., geology: Allison, 5; Upham, 14; 

Winchell. N. H .. 61. 
Porifera. 

Lower Silurian: Winchell, N. H., 107. 
Ordovicic: Sardeson.37. 

Portland cement: Eckel, 3: Kirk, 1; Sarde­
son. 27. 

Potash: Schmitt. 1. 
Potholes, Taylors Falls: Alexander, 1; 

Upham, 43, 44. 
Potsdam fm. 

Fossils: Hall, J., 2. 
General: James,:2. 

Potsdam ss.: Winchell, N. H .. 39. 
Prairie du Chien. 

Conodonts: Furnish. 1. 
Group. isopach map: Powers, 1. 
Stratigraphy: Powers. 2. 3. 

Prairie Island. geology: Upham, 47. 
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Prairie Lake region, Pleistocene geology: 
.Jenks, 1; Thiel, 1.5. 

Pre-Cambrian. 
Algae: Fenton, C. L .. ~. 
Archean. See Archean. 
Cambrian relations, central Minn.: 

Thiel, ~1. 
Classifications: Irving, I~. 
Correlations: Adams, F. D., 1. 
Correlation of rocks, Lake Superior region: 

Lawson, 9; Leith, C. K, 1~. 16. 
Coutchiching. See Coutchiching-. 
Economie products: Elftman,~. 
Franconia fm. See Franconia. 
General: Irving, 5, 6, 10; Leith. C. K.. 

18; Rudolph, 1; Van Hise. 13. 
Hinckley ss. See Hinckley S8. 

Huronian. See Huronian. 
Iron formations. See Iron-bearing fms. 
Ironton: Kurtz, 1. 
Keewatin. See Keewatin. 
Keweenawan. See Keweenawan. 
Lake Superior region. See Lake Superior 

region. 
Laurentian. See Laurentian. 
Mississippi Valley. 

C:unbrian relations: Atwater, 3. 
Keweenawan Upper Cambrian uncon-

formity: Atwater,~. 
Nomenclature: Van Hise, 1~. 
Norian ser.: Winchell, N. H., 96. 
Red Clastic ser.: Hall, C. W .. 31: Stauf-

fer, 7; Tyler. 1. 
Standard scale for rocks: La ,,'son, 8. 
Stratigraphy: Grout, 48. 
Structural map: Thwaites, 3. 
Structure and stratigraph~': Grant. '29; 

Van Hise, 13. 
Temiskaming. See Temiskaming. 

Primary traverse: U.S.G.S .. 8, 9,10.11. 
Princeton, clay pebbles: Winchell, N. H.. 41. 
Proterozoic. See Pre-Cambrian. 
Protozoa. 

Coccoliths: Woodward,~. 
Foraminifera. See Foraminifera. 
Radiolaria: Woodward,~. 
Rhabdoliths: Woodward. 2. 

Puckwung·e. See Keweenawan. Conglomerate 
- Puckwunge. 

Pyroxene, titaniferous: 'Vinchel!. A. N .. ;;. 

Quartz. 
Clastic, orientation: Wayland, 1. 
Little Falls: Babbitt, 4. 
Unique specimen: Zodac, 1. 

Quartz-keratophyre, Pigeon Point: Bayley, 
2,3. 

Quartzite. 
Animikie: Winchell, N. H .. 7'1.. 
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Containing fossils: Winchell, N. H .. 58. 
Dam Lake: Ayers, 1; Harder, 4 . 
Pebbles: Carter, 1. 
Pewabic: Elftman, 7. 
Pokegama. See Pokegama quartzite. 
Primordial, at Pipestone: Winchell, 

N.H .. 73. 
Red: White, 2. 
Redstone, history: Sardeson,21. 
Sioux quartzite. See Sioux quartzite. 

Quaternary. See also Pleistocene. 
Base-leveling: Upham, ~7. 
Geology: Leverett, 13. 

Radiolaria, Cretaceous: Woodward. ~. 

Rainy River, drainage basin: Follansbee, 
1,3. 

Rainy Lake region. 
Archean geology: Lawson, 7. 
Coutchiching problem. See Coutchiching. 
Dikes: Lawson, 3. 
Geology: Lawson, 1. 
Gold: Winchell, H. V .. 17. 

Ramsey Co. 
Geology: Meinzer, 1; Schwartz. 1~; Thiel. 

~3: Winchell, N. H., 15. 18. 
Soils: U.S. Bureau of Soils, 8. 
Spirit leveling: U.S.G.S.,6. 

Red Clastic series. age: Hall. C. W .. 31; 
Stauffer, 7; Tyler, 1. 

RedLake Co. 
Geology: Allison,5. 
Soils: U.S. Bureau of Chemistry and 

Soils. 11. 
Red Lake, fossil man: Babbitt, 1. 
Red Lake region. geology: Upham, 39. 
Red Lake River: Hoyt,.J. C., 3. 
Red River, drainage basin: Follansbee. 

1,~, 3. 
Red River of the North, improvement: 

Allen,C.L L 
Red Ri"er Valley. 

Artesian wells: Allison, ;5; Harbaugh, I; 
Powell,.J. W., 1. 

Counties, soils: U.S. Bureau of Chemistr" 
and Soils, 11. . 

Geography: Visher, L 
'Vater resources: Allison, 5; ·Winchell. 
N.H.,~3. 

Red Wing. 
Artesian wells: Thiel, ~3; Winchell, 

N. H., 60. 
District: Frey, 1. 
Fault: Frey, 1. 

Redwood Co., geology: Meinzer, 1; Thiel, 
~3; Upham, 8. 

Renville Co., geology: Meinzer, 1; Thiel, 
23; Upham, 14. 

Rhabdoliths, Cretaceous: Woodward,2. 



Rhyolite. petro fabric analysis: Fruehling. 
1. 

Rice Co. 
Geology: Meinzer. 1; Sperry. 1; Thiel. 23; 

Winchell. N. H., 21, 46. 
Soils: U.S. Bureau of Soils, 6. 

Ripple marks: Jagger, 1; Thiel, 8. 
River bars. ancient, Lake Superior: 

Agassiz, 1. 
Rivers. 

Buffalo River: Griggs, 1. 
Buried gorges: Schwartz, 12; Soper, 3, 4; 

Wilcox. I. 
Cannon River, glacial diversion: Sarde­

son, 58. 
Crow Wing River: Hoyt, J. C., 2. 
Excavation by cataract recession: 

Featherstonhaugh, 2. 
Kettle River: Taylor, N. C. D .. 1; 

l'pham, 14. 
~Minnesota River. See Minnesota RiYer. 
Mississippi River. See Mississippi River. 
Old Blue River, drainage: Sardeson. 

85. 
Preglacial ri"er channel, Mankato: 

Bechdolt,2. 
Preglacial river valleys. 

General: Soper, 3, 4. 
Minneapolis: Schwartz. 12; Soper. 3. 

Profiles: Gannett, H .. 6. 
Rainy Ri"er, drainage basin: Follansbee. 

1,3. 
Red River. See Red River. 
Ripples in fluvial gTavel: Thiel, S. 
St. Croix River. See St. Croix River. 
St. Louis Ri\'er. See St. Louis River. 
St. Peters. source: Keating.!. 
Sauk River Yalley. See Sauk River Val-

ley. 
Snake River Valley: Smith, H. W., 1. 
Thief Ri\'er: Washburn.!. 
Vermilion Ri\'er: Whittlesey, 4. 
Zumbro River Valley: Co\vie. 1. 

Road materials. 
Limestones: Lathram, 1. 
Marl: Do\\',1. 
Resources: Cooley. 2. 
Sand and gravel: Shoop, 1; U.S. Bureau 

of Mines, 1, 2. 
Sand. concrete uses: Allen. V. T .. 1. 

Rochester, stratigraphic section: Schacht,!. 
Rock analyses: Bradley, 1; Dodge. 1; Gol­

dich, 2; Grout, 1.5; Gruner, 21, 2'2; Hille­
brand. 1; Minn. Geol. and Nat. lIist. Sur­
vey, 3; Riley. 1; Schwartz, 1.5; Stauffer, 
28; Thiel. 12. 25, '28. 

Rock Co. 
Geology: Meinzer, 1; Thiel, 23; Winchell, 

X H., 19. 46. 

Soils: U.S. Bureau of Plant Industry, 
Soils and Agricultural Engineering, 1. 

Rock quarrying: Broderick, 1; Thiel, 13. 
Rockville, granite: Tatge. 1; Thiel, 18. 
Rodentia, Castoroides ohioensis: Winchell, 

N.H., 25. 
Root River Valley. 

Formations in: Stauffer, 24. 
Galena fm.: Strunk, 1. 
Measured sections: Stauffer, 24. 

Root Valley fm.: Stauffer, 24. 
Roseau Co. 

Geology: Allison, 5; Todd, ,J. E., 7. 
Soils: U.S. Bureau of Plant Industry, 2. 

Rove Lake region, geology: Grant, 20. 
Rove slate. See also Huronian. Upper. 

Area: Grout, 27. 
General: Grout, 35. 

Sacred Heart "geyser spring": Berkey, 10. 
Saganaga granite: Bauernschmidt, 1; 

Grout, 31, 38. 
Saganaga intrusive, dikes: Sundeen, 1. 
Saganaga syenite, age: Selwyn. 2; Winchell, 

H. V.,7. 
St. Anthony Falls. See also Falls. 

Exploration: Long, 2. 
General: Allen, C. J., 1; Davis, W. M., 2; 

Sardeson. 20,24. 
":Minnesota man": Sardeson, 83. 
Recession: Winchell, N. H., 20. 

St. Cloud granites: Krum. 1; Skillman, 1; 

Woyski, 1. See also Granite. 
St. Croix River. 

Dalles: Berkey, 8, 9; Chamberlin, R. T., 1; 
Swanson, R. W .. 1; Cpham. 49. 

Erosion: Upham. 38. 
History: Upham, 34. 
Pleistocene: Sardesoll,69. 
Taylors Falls. See Taylors Falls. 

St. Croix River Valley. 
Cambrian: Peterson, 1. 
Cambrian stratigraphy: Nelson, C. A .. '2. 
General: Elftman, 9; Schwartz, 12. 
Glacial features: Chamberlin. R. T .. 1, '2~ 

Pleistocene erosion: Upham, 4'2. 
Stratigraphy and structure: Clements. 1. 

St. Croix ian classification: Raasch. 2; 
Stauffer, 21. 

St. Croixian series. See Dresbach flI1 .. Fran­
conia fm .. Jordan 8S., St. Lawrence [m. 

St. Lawrence Em. See St. Croix River "al­
ley. 

St. Louis Co. 
Geology: Thiel, 28; Winchell, N. H., 139. 
Highland range: Elftman, 12. 
Magnetic work: Schwartz, 20. 
Magnetite pegmatite: Grout, 17,25; 

Hansen.!. 
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St. Louis Co. - continued 
Mesabi range. See Mesabi range. 
Mining. See Mining. 

St. Louis River. 
District, dikes: Truesdell. 1. 
Drainage basin: Covert, 1. 
Geology: Whittlesey. 4. 
. Jay Cooke State Park: Schwartz. 24. 
Thomson fm.: Schwartz, 16. 18. 19. 
Water supply and source: Lehman. 1. 

St. Louis River Valley, geology: Winchell. 
N.H .. 32. 

St. Paul. See also Twin Cities. 
Artesian basin: Schwartz. 11. 
Deep well: Winchell, N. R .. 60. 
Geology: Anonymous. 6; Sardeson. 24; 

Schwartz, 12. 
Keewatin and Labradorean ice currents: 

Cooper, 3; Upham. 5.5. 
Modified drift: Upham. 36. 
Phosphate pebbles: Pettijohn, 1. 2. 
Sandrock sewers: Wilson. G. L .. 1. 
Topography: Upham. 37. 
Water supply; Frizell. 1; St. Paul Board 

of Water Commissioners. 1. 
St. Peter ss. 

Analyses: Dake. 1; Thiel, 12; Tyler, 1. 
Fossils: Sardeson.16. 
General: Dake, 1, 2; James. I; Sardeson. 

1. 
Group: Sardeson, 55. 
Isopach map: Lamar. 1. 
Optical orientation in elongate quartz: 

Wayland,I. 
Origin: Dake, 1; Trowbridge. 1. 
Peter ss. and buttes: Sardeson. 39. 
Structural map: Thwaites, 4. 

St. Peter, water analyses: Dodge. 4; 
Thiel,23. 

Salt. 
Belleplaine well: Winchell. N. H., 4. 5. 
Humboldt well: Winchell. N. H .. 55. 
Springs: Winchell, N. R .. 8. 

Sand. 
Concrete uses: Allen, V. T .. 1. 
Foundry sands: Knapp, 1. 
General: Shoop. 1; U.S. Bureau of Mines. 

1. 2. 
Gl'eensands: Winchell, N. H., 167. 
Mineral composition: Allen. Y. T .. 1; 

Kruger. 1; Sherman, 1; Todd. J. R .. 1. 
Ripple marks: Jagger, I; Thiel. 8. 

Sandstone. 
Cambrian. 

Origin: Graham, 3; Nelson. C. A .. 1. 
Petrographic study: Graham. 1,4; 

Thiel. 23. 
:Feldspar in: Atwater. la; Goldich. I; 

Thiel. 21. 
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Franconia. See Franconia. 
Hinckley. See Hinckley ss. 
Jordan. See Jordan ss. 
Keweenawan. 

General: Crowley. 1; Graham. 3; Thiel, 
28; Tyler, 1. 

Lower: Nelson, C. A .. 1. 
Lowest, paleontology: Owen. D. D., 2 . 
Peter ss. and buttes: Sardeson, 39. 
Potsdam. See Potsdam fm. 
Red ss. ser .. Southeastern Minn.: Hall, 

C. W., 31; Stauffer, 24. 
Ripple marks: Jagger. 1; Thiel, 8. 
St. Peter. See St. Peter ss. 

Sangamon interglacial stage: Upham. 57. 
Saponite: Winchell, N. H .. 170. 
Sauk River Valley. 

Cretaceous: Kloos. 2. 
Geology: Bryan, 3. 

Schists. 
Actinolite magnetite schists, :Mesabi 

range: Bayley. 6. 
Coutchiching. See Coutchiching. 
Cuyuna range: Foley, 1; Harder. 4. 
Feldspar: Steidtmann. 1. 
Jaspilite beds: Winchell. H. V ... S. 
Knife Lake: Gruner, 19. 
Lake Superior region: In'ing. 11. 13; 

Van Hise, 13. 
Mesabi range: Bayley. 6; Gruner. 4. 
Southwestern Minn.: Hall. C. W .. 19. 

Scott Co. 
Geology: Meinzer, 1; Thiel. .23; Upham. 

H. 
General: Winchell, A .. 1. 

Sea worms. Ordovicic: Sardeson.37. 
Sedimentary rocks. 

Bentonite: Allen. V. T .. 2; Sardeson. 40, 
43.56. 

Catlinite. See Catlinite. 
Clay. See Clay. 
Conglomerate. See Conglomerate. 
Dolomite. See Dolomite. 
Flints, Yuma and Folsam: ,Jenks. 3. 
Limestone. See Limestone. 
Loess. See Loess. 
Marl. See Marl. 
Pebbles. See Pebbles. 
Pigeon Point, contact with eruptive 

rocks: Bayley, 9. 
Sand. See Sand. 
Sandstone. See Sandstone. 
Shale. See Shale. 
Silt. See Silt. 
Taconite. See Taconite. 

Sedimentation. 
Alluviation. 

Mississippi Valley: Sa\'age. 1; Todd, 
J. H., 1; Zumberge, 2. 



Sedimentation. - continued 
Whitewater Valley: Happ.2. 

Franconia 8S.: Fischer. I. 
Glacial drifts: Kruger, 2. 
Glacio-lacustrine sediment and "~lin-

nesota man": Thiel, 11. 
Glacio-lacustrine sediments reworked: 

Thiel, 9. 
Pleistocene geology and "M:innesota 

man": Thiel, 14. 
Ripples: Jagger, 1; Thiel, S. 
St. Peter ss.: Thiel. 12. 

Shakopee dolomite. See also Dolomite. 
General: Couser, 1; Kans. Geol. Soc., 1; 

Keyes, C. R., .5, 6, 9: Sardeson, 38, 62; 
Schwartz, 12. 

Title. defense of: Sardeson, 66. 
Shale. 

Authigenic feldspar occurrence in: 
Gruner, IS. 

Decorah. See Decorah shale. 
General: Bradley, 1; Grout. 4, I.>: Kirk, 

1; Riley, I. 
Glenwood. See Glenwood beds. 
Maquoketa. See. Maquoketa fm. 
Petrographic analyses: Thomes, 1. 
Potash: Schmitt, 1. 

Sherburne Co., geology: Thiel, ~S: ('pham, 
14. 

Shonkinite: Grout,2I. 
Sibley Co., geology: Meinzer, I; Thiel. 23; 

Upham, 14. 
Silicification. erosion surfaces: Gruner. 6. 
Sills: Grout. 3.5; Lawson, 6; Sch,,'artz. 15. 
Silt. 

Authigenic feldspar occurrence in: 
Gruner, IS. 

Dolomitization: Sherman, 1. 
Silurian. 

Correlated ,,:ith other districts: Winchell, 
N.H., 12S. 

Fauna: Sardeson, 2,15. 
Formations compared in "'is. and 'Minn.: 

Sardeson, 3, 4. 
Glauconite: Hunt, 1. 
Mississippi Valley: '''inc-hell. N. H .. Ill. 
1'nification of nomenclature: Miller. S. A.,I. 

Silyer. 
Copper alloy: Winchell, N. H., 63. 
Iron mine: Lane, 2. 

Sioux quartzite. See also Quartzite, 
Associa ted rocks: Beyer, I. 
Diaspore in: Berg, E. L .. 1. 
General: Berg, E. L., 2; Meinzer, l. 
History: Sardeson.2l. 
Pipestone: Winchell, N. H., 73. 

Slate. 
Animikie. See Animikian. 
Contact metamorphism: Grout, 34. 

Cuyuna range: Thiel, S. 
General: Dale, 1. 
Knife Lake slates. See Knife Lake slates. 
Rove slate. See Rove slate. 
ThomS{Jn slate. See Thomson slate. 
Virginia slate. See Animikian. 

Snake River Valley, conglomerates and 
amygdaloids: Smith. H. W., I. 

Snowbank Lake. 
Intrusive, dikes: Sundeen, 1. 
Region: Gibson, 1; Grant, 20. 
Stock: Balk, 1; Sanders, I. 

Soda-gmnite. Pigeon Point: Bayley,3. 
Soils. For counties see names of counties. 

Alluvial, flotation: Happ. 1. 
Humus acids: Julien. 1. 
Maps: Alway, 1. 
Northeastern Minn.: Leverett, S. 
Northwestern ~Iinn.: Leverett, 6. 
Peat: Minn. Dept. of Conservation, 1; 

Peckham, 1; Soper, 7. 
Sources of constituents: Hall. C. W .. 24. 
Southern Minn.: Leverett, 9. 

Soudan iron formation. 
General: Gruner, 7. 
Montana mine. copper: Berkey, 4; Eby,1, 
Soudan mine. 

General: Anonymous, 7; Kendall, 
R. G .. I. 

Vermilion range. See Vermilion range. 
Southeastern ~Tinn. For counties see names 

of counties. 
Artesian well borings: Hall. C. W .. .5; 

Meinzer, 1; Thiel, 23. 
Cretaceous: Sardeson, S; Stauffer, 24. 
Feldspar in 8S.: Goldich, I. 
Franconia fm., Lower: Kurtz, I. 
Franconia fm .. l;pper: Feniak, I. 
General: Stauffer, 24; Winchell, N. H .. 

15,46. 
Glenwood beds. petrography: Thiel. IS. 
Iron ores: Stauffer. 27. 
Ironton fm.: Kurtz, 1. 
Limestones and dolomites: Lathram, 1; 

Stauffer, 2S; Thiel, 13,24,25. 
Ozarkian faunas: Powell, L. H., I. 
Paleozoic. 

Formations: Hall. C. W .. II. 
Rocks: Stauffer, 24; Thiel, 20. 

Red ss. ser.: Hall, C. W., 3I. 
Southern ~linn. For counties see names 

of counties. 
General: Hall, J.. 3; Hurlbut, 1; Leverett, 

9; Meinzer. 1; Thiel. 23; Upham, 14. 
Keweena,,"an rocks. See Keweenawan. 
Loess: Le\'erett. 9. 
)linneopa. See Minneopa. 
Oil exploration: Thiel. 19. 
Structure: Hall, J.. I; Thiel. 20. 
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Southern Minn. - continued 
Underground water. See Underground 

water. 
Southwestern Minn. For counties see names 

of counties. 
Geology: Meinzer, 1; Thiel, 23; Upham, 8. 
Rocks: Hall, C. W., 19. 

Spherulitic texture in greenstones: Clements, 
S. 

Spirit leveling: Marshall, I, 2; U.S.G.S., 3, 
4,5,6,7. 

Sponges. See Porifera. 
Springs, mineral: Peale, 1, 2; Schwartz, 12. 
Starfish. See Asteroidea. 
State Parks. 

Alexander Ramsey: Thiel,27. 
Baptism River: Schwartz, 26. 
Gooseberry: Schwartz, 25. 
Grand Portage and Pigeon PoinL: 

Schwartz, 29. 
Interstate Park. See also Taylors Falls. 
Interstate Park: Schwartz. 23. 
Jay Cooke: Schwartz, 24. 
Lake Bemidji: Zumberge. 1. 
Minneopa: Thiel. 29. 
Nerstrand Woods: Stork. l. 
Whitewater: Anderson. R. J., I. 

Stearns Co., geology: Allison, 5; Upham. H. 
Steele Co., geology: Harrington. 1. 2. 
Stevens Co. 

Geology: Allison, 5; Upham, H. 
Soils: U.S. Bureau of Soils. II. 

Stillwater. 
Deep-well records: Stauffer, 16. 
Mollusca in Shakopee dolomite: Stauffer. 

20. 
Stilpnomelane: Grout. 19. 
Stock, Snowbank Lake: Balk. 1; Sanders. I. 
StratigTaphy. See Historical geology. 
Stream measurements: J\1inn. Dept. of Con­

servation, Div. of Waters, I; U.S.G.S .. I; 
U.S. Army, Corps of Engineers, 1,2.3. 

Structural geology. 
Biwabik fm. See Biwabik 1m. 
Cuyuna iron district: Cheney. I: Harder. 

4; Zapffe. II. 
Dikes. See Dikes. 
Dresbach fm .. map: Edwards. I.. I; 

Thwaites,2. 
Drilling: Meinzer, 2. 
Duluth: Grout, 36; Schwartz, qs. 
Faulting. See Faulting. 
Folding by glacial action: Sardeson, 18. 
Galena, Decorah and Platteyille. isopach 

map: Ball, I. 
General: Kans. Geol. Soc .. I: Keyes. C. R.. 

3; Winchell, N. H., 148. 
Iron ranges: Emmons, I. 
Jordan ss., map: Thiel. 20: Trowbrioge. ". 
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Keweenawan rocks: Winchell, N. H., 149. 
Knife Lake area: Gruner, 19. 
Knife Lake slates: Gruner, 10, 19. 
Lake Agassiz basin, earth movements: 

Leverett, 5. 
Lake Superior geosyncline: Hotchkiss, 1. 
Magnesian ser.: Hall, C. W., 29. 
Mesabi range: Gruner,4; Winchell, N. H., 

163. 
Minnesota River Valley: Couser, 1. 
Mississippi River Valley: Nuttall, I; 

Taber, I; Thiel, 20; Trowbridge, 4. 
Paleozoic rocks, Southeastern Minn.: 

Thiel,20. 
Prairie du Chien group. isopach map: 

Powers, 1. 
Pre-Cambrian. 

General: Grant, 29; Van Hise, 13. 
~1ap on top of: Thwaites.3. 

Saganaga granite: Grout, 38. 
St. Croix River: Clement, l. 
St. Peter ss .. map on top of: Thwaites,4. 
Snowbank Lake area: Gibson, 1. 
Snowbank stock: Balk, 1. 
Southern Minn.: Hall. J., I; Thiel, 20. 
Tectonic map: A.A.P.G., 1. 
Thomson fm.: Schwartz. 18. 
Twin City artesian basin: Schwartz. 11. 
Unconformities. See Unconformities. 
Veins. See Veins. 
Vermilion range: Clements. 3; Smythe, 1. 

Surveys. 
Aeromagnetic: U.S.G.S., 17. 
Bench marks along Mississippi River: U.S. 

Engineer Office. 1. 
Elevations: Mississippi River Commis­

sion. I. 
General: Emmons, 3; Featherstonhaugh. 1. 
Geodetic: U.S. Coast and Geodetic Sur­

vey,I. 
Geological. 

General: Anderson, C. L., 1; Owen, 
D.D .. 1,4,5.6. 

History: Winchell, N. H., 77. 
~1innesota Geological Survey: Hayes, 

C. W., I; M.G.S., 1-7. 
Northern ann Central J\linn.: Eames. 2. 

Magnetic. 
Cuyuna range: Harder. 4; Rotthaus, I. 
Duluth gabbro: Schwartz, 22. 
General: Broderick, 3; Marquardt, 1. 
Mesabi range: Jones, R. H. B., 1. 
North-central Minn.: Dougherty, 1. 
St. Louis Co.: Schwartz, 20. 

Seismic. buried river gorges: Wilcox. I. 
Spirit leveling. See Spirit leveling. 
Topographic: Hoag, I. See also Topo-

graphic maps. 
Triangulation. See Triangulation. 



Susie Island, copper: Schwartz. 7. 
Swamps. See Marshes. 
Swan Lake region, geology: Grant. !W. 
Swift Co., geology: Meinzer. 1: Thiel, 23; 

Upham, 14. 
Syenite. See also Shonkinite. 

Augite-syenites, Pigeon Point: Bayley, 2. 
Magnetite segregation: Grout. 24. 
Saganaga: Selwyn, 2; Winchell, H. V., 7; 

Winchell, N. H., 84. 

Taconic. 
Eruptive epochs: Winchell, N. H .. 1l0. 
Iron ores: Winchell, N. H .. 82. 
System. 

General: Winchell. N. H .. 102. 
Stratigraphic base: Winchell. N. H .. 119. 

Taconite: Gruner. 4. 22; .Jones. R. H. B .. 
1: Leith. C. K .. 2: Royce. 6. 

Taylors Falls. 
Eruptive debris: Berkey. 8: Winchell. 

N.H .. 133. 
Franconia ss. See Franconia ss. 
Glacial geology: Berkey. 7. 
Interstate Park: Schwartz. 23. 
Potholes: Alexander. 1; Upham. 43. 44. 

Temiskaming (Lower Huronian) . See 
Huronian. Lower. 

Terraces. 
Formation: Nelson. N. P .. 1. 
Lake Superior: Agassiz. 1. 

Tertiary. 
Base-leveling: Upham. 27. 
Old Blue River and Mississippi: Sarde-

son. 85. 
Thalia. a new earth: Owen, D. D .. 8. 
Thalite: Winchell, N. H .. 144. 170. 
Thomson slate. 

General: Harder. 4; Schwartz. 16. 18. 19. 
Stratigraphic position: Spurr. 1. 

Thomsoni te. 
Beach: Hanley, 1, 2. 
General: Combs, 1; Winchell, N. H .. 135. 

137. 
Lintonite: Peckham, 3; Winchell, N. R., 

135. 
Titanium: Broderick, 2: Grout. 47: M.G.S .. 3. 
Todd Co. 

Aeromagnetic survey: U.S.G.S .. 17. 
Geology: Allison, .5; Upham, 14. 

Topographic maps. 
General: Anonymous .. 5: Schwartz. 27: 

U.S.G.S .. 14. 
Minneapolis: Soper, 3. 
Surface formations: M.G.S .. 1. 
Surficial deposits: U.S.G.S.,13. 

Topographic survey: Hoag. 1. 
Topography. 

General: Hall, C. W., 26: Minn. State 
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Drainage Com., 3; Sardeson, 2.5; Up­
ham, 15; Willard, 1. 

Grand Portage: Schwartz, 8. 
Lake Superior, North Shore: Lawson. 4. 
Marshes: Minn. State Drainage Com., 1. 
St. Paul: Upham, 37. 
Twin Cities: Sardeson, 24. 

Traverse Co. 
Geology: Allison, 5; Thiel, 16; Upham, 14. 
Soils: U.S. Bureau of Chemistry and 

Soils, 11. 
Trenton Is.: Hall, C. W., 7; Herrick, 1. 
Triangulation: U.S.G.S., 3, 5, 8, 9, 10, n. 
Trilobita. 

Bathyurus stonemanii: Vogdes, 1. 
Dikelocephalinae: Ulrich, 15. 
Illaeni: Foerste,1. 
Lichas: Ulrich, 6. 
New species: Winchell, N. H., 49. 
Ordovician: Raymond, 1. 
Osceolinae: Ulrich, 15. 
Paradoxides from quartzites: Winchell, 

N. H., 67, 79. 
Saukiinae: Ulrich, 15. 
Silurian: Clarke, J. M., 2. 

Troctolyte: Elftman,5. 
Tuffs, altered: Allen, V. T., 2. See al.w 

Volcanic ash. 
Twin Cities. 

Geology: Anonymous, 6; Schwartz, 12. 
Platteville-Decorah contact zone, miner­

alization: Stauffer, 4. 
Underground water: Bradley, 2: Schwartz, 

13. 

Unconformities. 
Animikie: Winchell, A .. 4, 5. 
Huronian rocks: Gruner. 9. 
Keweenawan-Upper Cambrian. Mississippi 

Valley: Atwater, 2. 
Pre-Cambrian: Clements. 3; Leith, C. K .. 

2; Van Hise, 13. 
Vermilion: Winchell. A .. 4. 

Fnderground water. See also Water supply. 
Artesian basin: Todd, J. E., 6. 
Artesian, Minneapolis: Layne-Northwest 

Co .. 1,2; Mpls. Water Supply Com .. 1. 
Artesian water supply. Twin Cities: Brad­

ley, 2. 
Artesian well borings: Hall, C. W., 5. 9. 
Artesian wells. 

]'I'lendota. Hastings, Red Wing, Lake 
City, Brownsville: Winchell, N. H .. 60. 

Quality: Allison, 5: Hewitt. 1; Mein­
zer, 1; Mpls. Water Supply Com .. 
1: Thiel, 23, 28. 

Red River Valley: Harbaugh. 1. 
Borings. See Borings. 
Causes of deficiency: Thiel. 17. 



Underground water. - continued 
Current work: Akin, 1. 
Economic aspects: Arms. 1; Fiedler. 1. 
Factors influencing occurrence: Thiel, 10. 
General: Hall, C. W., 30; Minn. Dept. of 

Conservation, Div. of Waters. 2; Nat. 
Re. Plann. Bd., 1; Speer, 1. 

Geologic aspects: Schwartz, 30. 
Hydraulic aspects: Meyer. 1. 
Legal aspects: Ganfield. 1; Fiedler. 1. 
Mineralization: Thwaites,5. 
Municipal supply: Hall, C. W., 32. 
Northeastern Minn.: Thiel,2S. 
Northwestern Minn.: Allison,5. 
Red River Valley: Powell, J. W., 1. 
St. Paul: Winchell. N. H .. 60. 
Sanitary aspects: Brownell. l. 
Southern Minn.: Meinzer, 1; Thiel. 23. 
Twin Cities: Bradley, 2; Schwart7.. 12. 13. 

Vanadium: M.G.S .. 3. 
Veins. 

Carbonate: Grout. 45a. 
Ladder: Grout. IS. 
Manganese: Thiel, l. 

Vermilion and Animikie unconformity: 
Winchell, A., 4. 

Vermilion batholith: Grout. 17, 23. 
Vermilion Lake region: Grout, 17; Willis. 1; 

Winchell, N. H., 139. 
Vermilion Lake series: Winchell. N. H .. SO. 
Vermilion range. See also Iron ores. Iron 

ranges and districts. 
Age of rocks: Winchell. N. H .. 50. 
Algae: Gruner. 5. 
General: Abbott. 1; Clements. 1. 2. 3. 4; 

Coleman, 1; Kemp. 1; Leith. C. K.. 2; 
Swank, 1; Thomas. K.. 4; Van Hise. 10. 
13; Winchell, N. H .. 64. 69; Wood­
bridge, l. 

Mining. See Mining. 
:Montana mine, copper: Berkey . .t; Eby. 1. 
Origin of ores: Gruner. 7; Van Hise. 2. 
Pioneer mine. Ely: Carlyle. 1. 
Soudan fm. See Soudan fm. 
Structure: Clements. 3; Smythe. 1. 

Virginia, water resources: Virginia Water 
Dept., 1. 

Virginia slate. See Animikian. 
Volatile transfer. igneous rocks: Lane. 3. 
Volcanic ash. 

General: Winchell. N. H .. 125. 
Ordovicic: Allen. V. T .• 2; Sardeson. 33. 

Wabasha Co., geology: Meinzer. 1; Thiel. 
23; ·Winchell. N. H .• 15. 

Wadena Co. 
Aeromagnetic survey: U.S.G.S .. 17. 
Geology: Allison. 5; Upham. 14. 

Soils: U.S. Bureau of Chemistry and 
Soils, 4. 

Waseca Co .. geology: Meinzer. 1; Thiel. 23; 
Upham, S. 

Washington Co. 
Geology: Meinzer. 1; Thiel. 23; Winchell, 

N.H.,15. 
Soils: U.S. Bureau of Plant Industry. Soils 

and Agricultural Engineering. 2. 
Spirit leveling: U .S.G .S., 4. 

Water analyses. 
General: Allison, 5; Dodge, 1; Thiel. 23, 2S. 
Minnesota River: Dole, 3. 
Mississippi River: Dodge, 3; Dole. 3. 
St. Peter: Dodge, 4. 
Surface: Dole, 1.2. 

Water divides, Northeastern Minn.: Grant, 
17; Hall, C. W .. 26. 

Water power. profiles of river: Gannett. H., 
6. 

Water Supply. See also Underground water. 
Cass Co.: Dennis. 1; Thiel. 2S. 
Causes of deficiency in underground 

water: Thiel,17. 
Clay Co.: Allison, 5; Dennis, 1. 
Crow Wing River: Hoyt, J. C., 2. 
Duluth: Duluth Water and Light Dept.. 1. 
General: Hall. C. W., 2S, 30; Meinzer, 1: 

Minn. State Drainage Com .. 1. 2, 3. 4; 
Speer, 1; Tryon, 1. 

Hibbing: Hibbing Water Dept., 1. 
Hydrology: Meyer, 1; Terry, 1. 
Lake Minnetonka: Cooley, 1; Mpls. 

Water Supply Com., l. 
Lake Superior. tributaries: Covert. 2, 3: 

Grover, 2. 
Mineral springs: Peale. 1. 2; Schwartz, 12. 
Minneapolis: Bradley, 2; Corbett. 1; 

Dodge. 2; Layne-Northwest Co .. 1. 2; 
Meinzer, 1; 1\Ipls. Water Dept.. 1; 1\Ipls. 
Water Supply Com .. 1; Schwartz. 13; 
Thiel. 23; Winchell. N. H .. 159. 

Mississippi River: Gro,'er. 1; Hall. M. R.. 
1; Hoyt. J. c., 1. 

Mississippi Ri,'er Valley, hydro-geology: 
Mead. 1. 

Missouri River basin: Colby, B. R., l. 
Municipal supply. material conditions: 

Hall, C. W .. 32. 
Northeastern Minn.: ThieL 28. 
Northwestern Minn.: Allison.5. 
Red Lake Ri"er: Hoyt. J. c., 3. 
Red Ri"er Valley: Allison, 5; Winchell. 

N. H .. 23. 
St. Louis River: Lehman. l. 
St. Louis RiveI' drainage basin: Co,"erl. 1. 
St. Paul: Bradley. 2; FrizelL 1; St. Paul 

Board of Water Commissioners. 1; 
Schwartz. 13. 



Water Supply. - continued 
Southeastern Minn.: Stauffer. I~. 
Southern Minn.: Thiel,23. 
Surface waters: Minn. Dept. of Con­

servation, la; U.S.G.S., 15, 16. 
Twin Cities: Bradley, 2; Schwartz, 12, 13. 
Virginia: Virginia Water Dept.. 1. 

Water, underground. See Underground 
water. 

Watonwan Co., geology: Meinzer, 1; Thiel, 
23; Upham, 8. 

Weathering. 
General: Goldich. 2. 
Granite: Allison, 3. 

Wells. See Borings and UndergTound water. 
Western Minn. For counties see names of 

counties. 
Divided lakes: Griggs, 2; Zumberge, 2. 
General: Gannett, H., 5; Hall. C. M., 1; 

Hall, J., 3; Norwood, 1; Thiel, 16; Up­
ham, 1. 

Whitewater State Park: Anderson. R. J., 
1. 

Whitewater Valley, alluviation: Happ, 2. 
Wilkin Co. 

Geology: Allison, 5; Upham, 14. 
Soils: U.S. Bureau of Chemistry and 

Soils, 11. 
Winchell, A., memorial sketch: Winchell, 

N.H., 91. 

Wind work. 
Dunes: Cooper, 2, 3. 
Eolian deposits: Hall, C. W., 16. 
Loess: Gould, 1; Winchell, N. H., 24. 

Windrow fm.: Thwaites,1. 
Winona Co. 

Driftless area: Scarborough, 1. 
Fossil elephant: Holzinger, 1. 
Geology: Meinzer, 1; Stauffer, 24; Theil, 

23; Winchell, N. H., 46. 
Soils: U.S. Bureau of Plant Industry, 

Soils and Agricultural Engineering, 2. 
Wisconsin drift, Southeastern Minn.: 

Gould,2. 
Worms. See Annelida, Sea worms. 
Wright Co., geology: Meinzer, 1; Thiel, 23; 

Upham, 14; Winchell, N. H., 21. 

Xonotlite: Schwartz, 2, 5. 

Yellow Medicine Co., geology: Meinzer, 1; 
Thiel, 23; Upham, 8. 

Zeolite. 
Lake Superior, North Shore: Winchell, 

N. H., 137. 
Thomsonite. See Thomsonite. 

Zonochlorite: Winchell, N. H., 136. 
Zumbro Valley region: Cowie, 1; Stauffer, 

24. 
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