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lakes: Pub. 30.
marl: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 14, 38; Misc.
road materials: Open file.
St. Lawrence “black earth”, dolomite: Pub. 38.
St. Louis, Mississippian: See Index to Nomenclature.
St. Marys River, sandstones: Vol. I pt. 3. See Index to Nomenclature.
ship canal: Winchell; Vol. V pt. 1.
St. Peters sandstone, correlation of: Ann. Rept. 1903; Pub. 14, 38. See Index
to Nomenclature.
Salem oil field: P.R. 4.
Salina group, formation, time: Vol. V; Ann. Rept. 1908; Pub. 12, 14, 15, 21,
44, 48,
brine of: Pub. 15. See Index to Nomenclature,
Salines of Michigan. See Houghton reports.
Salt: Houghton, S.D. 1, 1839; J.D. 1841, Vol. 1, No. 11; H.D. 1842, No. 2;
Winchell; Vol. V pt. 2, VIII pt. 3; Ann, Rept. 1901, 1905; Pub. 8, 12, 15,
38, 42, 44.
bounty: Winchell.
brine: Vol. III; Pub. 15. See Mineral Resources.
Brine and salt deposits of Michigan: Pub. 15.
crystals, pseudomorphs of in Mackinac brececia: Vol. IIL
industry: Winchell; Vol. III; Pub. 8, 15. See Mineral Resources.
inspection law: Pub. 15.
mine: Pub. 12, 15, 44.
Salt deposits of Michigan, The brine and, C. W. Cook: Pub. 15.
Salt industry, The, C. W. Cook: Pub. 8.
Salt inspection law, repealed, Act 1, P.A. 1913: Pub. 15.
Salt licks: Ann. Rept. 1908,
springs: Houghton, H.D. 24, 1838; H.D. 4, 23, 1839; S.D. 1, 1839; S.D.
3, 1839; H.D. 2, 1840; H.J.D. 1841, Vol. 1, No, 11; H.D. 1842, No. 2; J.D.
1843, No. 9; Winchell; Vol. VII pt. 1, VIII pt. 3.
springs, state: Houghton, H.D. 4, 1839; S.D. 8, 1839; S.D. 1840, Vol. 2, No. 7;
H.D. 2, 1840; H.D. 2, 1842; J.D. 1843, No. 9.
wells (borings), logs, records: J.D. 1841, Vol. 1, No. 11; Winchell; Vol. III,
VIII pt. 3; Pub. 14, 15.
in glacial drift: Pub. 48 pt. 2.
Sand and gravel: Vol. VIII pt. 3; Ann. Rept. 1902, 1906; Pub. 12, 13, 42,
See Mineral Resources.
Sand dune region on the southern shore of Saginaw Bay, A biological survey
of the: Pub. 4.
Sand lime brick industry: Ann. Rept. 1903, 1908; Pub. 12, 21, See Mineral
Resources.
Sands, foundry, H. Ries and J. A, Rosen: Ann. Rept. 1907.
molding, and their uses, G. G. Brown: Pub. 41.
Sandstone: See Index to Nomenclature.
Houghton, H.D. 28, Doc. 4, 1839; Winchell; Vol. I pt. 3, VII pts. 1, 2 and 3,
VIII pt. 3.
calciferous: F. and W.; Winchell.
Cambrian: Houghton, S.D. 1840, Vol. 2, No. 7 (Lake Superior); J. Hall,
F. and W. pt. 2 (Lower Silurian); Vol. I pt. 3; Pub. 37, 88.
Coal Measures: Houghton, J.D. 1841, Vol. 1, No. 11.
Freda: Ann. Rept. 1908.
Huron County: Winchell; Vol. VII pt. 2.
Keweenawan: C.T.J.; F. and W. pt. 1; Vol. I pt. 3. Guidebook 1947.
Lake Superior: Houghton, S.D. 1840, No. 18; F. and W.; Winchell; Vol. 1
pt. 8; Ann. Rept. 1908; Pub. 23, 39 (map). Guidebooks 1947, 1948.
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Marshall-Napoleon: Winchell; Rept. St. Bd. Geol. Surv. 1891-1892; Vol. III,
V, VII pts. 1, 2 and 3, VIII pt. 2, IX pt. 2; Ann. Rept. 1905; Pub. 11,
14, 15, 38, 42,
of Encampment D’Ours: Vol. III pt. 3.
Grand Island: Vol. III pt. 3.
Granite Point: Vol, III pt. 3.
Laughing Whitefish River: Vol. III pt. 3.
Marquette: Vol. III pt. 8.
Presque Isle: Vol. III pt. 3.
St. Mary: Vol III pt. 3.
Sugar Island: Vol. III pt. 3.
Tahquamenon River: Vol. III pt. 3.
Pointe aux Barques: Houghton, J.D. 1841, Vol. 1, No. 11; Vol. III, VII pt. 2.
Potsdam: J. Hall, F. and W. pts. 1 and 2; Winchell; Vol. I pt. 3.
quarries: Winchell; Vol. IIL
red, of Ionia County: Houghton, S.D. 1840, Vol. 2, No. 7; Pub. 40 pt. 2.
Silurian (Cambrian): J. Hall, F. and W. pt. 2; Vol. IV,
sub-Carboniferous: Houghton, J.D. 1841, Vol. 1, No. 11.
Sylvania: Vol. VII pts. 1 and 2; Ann. Rept. 1904; Pub. 12.
See Reported Exposures of Paleozoic Formations.
Sangamon Stage, Pleistocene: See Index to Nomenclature.
Sanilac County: Winchell; Vol. VII pt. 8; Ann. Rept. 1901.
agriculture data, detailed: Pub. 25.
clays and shales: Vol. VIII pt. 1; Pub. 36.
coal: Vol. VIII pt. 2.
Geological report on, W. M. Gregory: Vol. VII pt. 3.
marl: Vol. VIII pt. 8.
molding sands: Pub. 41.
oil and gas: Pub. 14, 37, 38; Mise.
road materials: Open file.
“Stone wall”: Vol, VIII pt. 3.
stratigraphy of: See Reported Exposures of Paleozoic Formations.
Sault Ste. Marie ship canal: C.TJ.; F. and W.; Vol. I pt. 1.
Saunders formation in iron district: Pub. 8, 21. See Index to Nomenclature.
Scandium in Michigan: P.R. 10.
Schlesinger, A. M., Basis of Ohio-Michigan boundary dispute: Pub. 22.
Schneider, C. F., Climate of Michigan: Pub. 9, 25.
School lands, Reports on mapping and cataloging of: Higgins, J.D. 1846, No.
12,
Schooleraft County, agriculture, data detailed: Pub. 25.
Geological report on, O. F. Poindexter: Ms., Open file.
plants of, annotated list: Pub. 31.
road materials: Open file.
surface geology, I. C. Russell: Ann. Rept. 1804; Pub. 40 pt. 1. Guidebook
1948,
See Reported Exposures of Paleozoic Formations.
Schoolcraft, Henry R., Notes of, on Huron County: Vol. VII pt. 2.
Schooleraft member: Pub. 88, 40 pt. 3, 46. See Index to Nomenclature.
Scott, I. D,, Inland lakes of Michigan: Pub. 30.
Seaman, A. E. (See Lane, A, C.)
Seaman, W. A., Lake Michigamme area: P.R. 10.
Summary of the geology of the Marquette iron range: P.R. 10,
Geology of the Spruce River and Peshekee River areas, Marquette and
Baraga counties: P.R. 11.
Geologic column, Lake Superior Region: P.R. 10.
Marquette iron range: P.R. 10.
Geology of the Lake Michigamme area, Baraga and Marquette counties:
Open File report.
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Securities Commission of Michigan, co-operation with: Pub. 22,
Sedimentary rocks, defined: Pub. 42.

Seiches of Great Lakes: F. and W. pt. 1. Includes reports in Jesuit Rélacions.

Senecan, Devonian: See Index to Nomenclature.
Seney Complex, Pleistocene: Pub. 40, pt. 1. See Index to Nomenclature.
Serpentine group, Huronian: Vol. IV.
Shales: Vol. VII pts. 1 and 8; Pub. 86, 38, 42. See Index to Nomenclature.
Hamilton: Vol. III.
quarries: Vol. VIII pt. 1; Pub. 42,
Saginaw: Pub. 40 pt. 2.
St. Clair: Vol. VIII pt. 1, IX pt. 1,
Waverly: Vol. III.
See Reported Exposures of Paleozoic Formations.
Shales, “Bituminous”: Houghton, H.D. 23, 1839.
bituminous or oil: Pub. 38.
Shales of Michigan, Clays and, H. Ries: Vol. VIII pt. 1.
and their uses, G. G. Brown: Pub. 36.
geology of, uses, analyses: Vol. VIII pt. 1; Pub. 36.
Sheelite, discovery of, C. Rominger: Rept. St. Bd. Geol. Surv. 1891-1892.
Shelldrake River basin: Pub. 40 pt. 1.

Sheridan formation in Iron River district: Pub. 8. See Index to Nomenclature.

Sherman Hill, Houghton County, geology of: Pub. 18.
Sherzer, W. H. (See also Grabau, A. W.)

Geological report on Monroe County, Michigan: Vol. VII pt. 1.

The Monroe formation (with A. W. Grabau): Pub. 2.

Geological report on Wayne County: Pub. 12,

Shiawassee County: Winchell,

agriculture, data detailed: Pub. 25.

coal: Vol. VIII pt. 2.

marl: Vol. VIII pt. 3.

Pennsylvanian of: Pub. 40 pt. 2.

road materials: Open File,

See Reported Exposures of Paleozoic Formations.

Shiras expeditions to Whitefish Point, Results of, T. L. Hankinson: Pub. 20.

Shore lines, abandoned: Pub. 5, 7, 9, 11, 12, 25, 30, 40, 45. See Glacial Greas
Lakes. Mackinac Island.

Shores, wave work on, W. M. Gregory: Ann. Rept. 1903.

of Great Lakes, changes: Ann. Rept. 1904.

Shull, A. F., Thysanoptera and orthoptera, sand dune region, Saginaw Bay:
Pub. 4.

Shull, C. A., and Carriker, M. A., Mallophaga of sand dune region, Saginaw
Bay: Pub. 4.

Siamo, Huronian: See Index to Nomenclature.

Sibley quarry: Ann. Rept. 1901.

Silica, Devonian: See Index to Nomenclature,

Silurian system: F. and W. pt. 2; Vol. VII pt. 1, IX pt. 2; Pub. 12, 14, 18, 19,
37, 38, 42, 46, 48 pt. 2.

See Bass Island dolomite, Bass Islands dolomite, Burnt Bluff, Byron, Cabot
Head, Cataraet, Cayugan, Cliff limestone, Clinton, Cordell, Deerpark
group, Drummond, Dyer Bay, Encrinal limestone, Engadine, Fiborn lime-
stone, Greenfield dolomite, Guelph dolomite, Hendricks, Hudson River,
Lockport, Lower Monroe, Lower Ontarian, Lower Pentamerus, Mackinac
breccia, Maclurites zone, Manistique series, Manitoulin, Manlius, Mayville,
Medina, Middle or Niagaran, Mississinewa shale, Niagaran, Onesquethaw
group, Onondaga Salt Group, Ontarian, Pointe aux Chenes, Put-in-Bay,
Racine, Raisin River, Rochester, St. Ignace, Salina, Schooleraft, Tymochtee,
Upper Grand Rapids, Upper Pentamerus, Upper Silurian. See Index to
Nomenclature.
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Reported Exposures of Paleozoic Formations.
Silsu‘i‘?an System (Cambrian and Ordovician): Winchell; Vol. Iv.
Silver: F.and W.; P.R. 10. lS;aIeIIVIineral Resources.
in Ontonagon County: Vol .

Sill\r;er miningg district of Ontonagon County, Repm‘“t on: Vol. IIT Appen. A.

Sinkholes: Houghton, H.D. 23, Doc. 5, 1839; Winchell; Vol. III, VII pt. 1;
Ann. Rept. 1901; Pub. 30.

Qlate: Vol. I pt. 1, III, IV, VII pt. 8, VIII pt. 2; Pub. 19.

industry, O. R. Hamilton: Pub, 16.
quarries: Vol. ITI, IV; Rept. St. Bd. Geol. Surv. 1891-1892.

Slate quarries of Huron Bay, C. Rominger: Vol. 111 {&ppen. A. )

Slaughter, Jean L., and Campbell, J. M., You never miss the water: Misc.

Sleeping Bear sand dune: Vol. IIL

Slender moraines: Pub. 25.

Slip clay, Ontonagon County: Vol. VIII pt. 1; Pub.. 3.6. o o

Smith, H. L., Preliminary list of the sites of aboriginal remains in Michigan:

ub. 1.
Mfmoranda towards a bibliography of the archaeology of Michigan: Pub. 10.

Smith, Richard A., State Geologist 1919-1946. (See also Allen, R. C.)

Gypsum and gypsum products: Pub. 8.
Occurrence of oil and gas in Michigan: Pub. 8, 14.
Non-metallic mineral resources of Michigan: Pub. 8, 16, 19, 21, 24, 27.
Coal in Michigan: Pub. 8, 19.
Limestones of Michigan: Pub. 21,
The Portland cement industry: Pub. 24.
Smyth, H. L., on the origin of copper deposits: Pub. 19.
Snelgrove, A. K., Ishpeming gold range: P.R. 10. .
Distribution, occurrence of rare elements, Marquette and Baraga counties:

PR 10 , Seaman, W. A., and Ayres, V. L, Strategic mineral investiga-
tions in Marquette and Baraga counties: P.R. 10.

Snyder, A. J., Notes on the butterflies of Isle Royale: Ann. Rept. 1905.

Soil survey, need for, organization of: Pub. 17.

Soils and subsoils: Houghton, H.D. 23, Doc. 4, 5, 1839; J.D. 1841, Vol. 1, No.
11; C.T.J.; F. and W.; Vol. III, VII pts. 1, 2 and 3; Ann. Rept. 1903, 1904,
1905, 1906, 1907, 1908; Pub. 3, 7, 9, 11, 12, 25, 30, 38, 40 pt. 1, 48 pt. 1.
See Counties.

classification of, U. 8. Dept. of Agriculture: Ann. Rept. 1907.
formation of: Mimeographed report. Misc.
types: Pub. 12,

Soils and timber of the Upper Peninsula: Houghton, J.D. 1841, Vol. 1, No. 11.

Solen series: Vol. VII pt. 2. See Index to Nomenclature,

Sorensen, H. O., and Carlson, E. T., Michigan’s mineral industries (annual):
Mise.

Soule beds: Vol. VII pt. 2. See Index to Nomenclature.

Southern Peninsula, agricultural conditions: Pub. 25.

climatic conditions of: Pub. 25.

collecting localities: Pub. 42.

fossils of: Pub. 42. See County and Formations.

geology of: Vol. III. See Lane.

glacial lake history: Pub. 25.

lakes of: Pub. 30.

surface geology and agriculture conditions: Pub. 9, 25,
map, edition 1924: Pub. 49.

water power: Ann. Rept. 1903; Pub. 25.

See Reported Exposures of Paleozoic Formations.

Sphalerite: Vol. VII

Y
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Spiders and insects of the Porcupine Mountains and Isle Royale, A. G. Ruthven:
Ann, Rept. 1905.

Spiroff, Kiril, Dip-needle survey of the Wyandotte-Winona area, Houghton
County, and Cherokee area, Ontonagon County: P.R. 7.

Springs and wells: Houghton, H.D. 23, 1839; H.D. 23, Doc. 4, 5, 1839; Vol
VII pts. 1 and 2; Ann. Rept. 1903.

See Water.

Squaw Bay, Devonian: See Index to Nomenclature.

Stacks, sea caves, Mackinac Island: Pub. 5, 43, 44.

Stallman, R. W. (See Stuart, W. T.)

Stanley, G. M., Pre-historic Mackinac Island: Pub. 43.

Glacial geology in Mackinac Straits area: Pub. 44,
Ground water problems in the Iron River district: T.R. 2.

State Botanist Dr. John Wright, Report of, Catalog phenogamous and filicoid
plants: (sic) Houghton, 2d Ann. Rept. H.D. 23, 1839.

State Department Water resources and drainage, need for: Pub. 28.

Securities Commission, co-operation with: Pub. 22,
Tax Commission, co-operation with: Pub. 22.

State Geologists, Papers of, on Michigan geology in Survey publications. See
References for other papers. See also publications of the Geological
Survey Division, Michigan Department of Conservation.

Allen, Rolland Craten, 1909-1919.
The Iron River iron-bearing district of Michigan: Pub. 3.
The Iron mining industry: Pub. 8.
Gold in Michigan: Pub. 8.
Iron ore reserves: Pub. 16.
Report on retracement and permanent monumenting of the Michigan-
Ohio boundary line: Pub. 22.
and Barrett, L. P., Contributions to the pre-Cambrian geology
of northern Michigan and Wisconsin: Pub. 18.

, Smith, R. A, and Barrett, L. P., Geological map of Michigan:
Pub. 23.

Eddy, Gerald E., 1946-1951.

Geology of the Crystal oil field, Montcalm County: P.R. 1.

Houghton, Douglass, 1837-1846. Reports of Douglass Houghton first pub-
lished as Michigan Legislative Documents were collected and published by
the Michigan Historical Commission in 1928 as Geological Reports of
Douglass Houghton.

Report to Governor Mason: H.D. 1838, No. 2. A rapid and general re-
connaissance of parts of the state; describes the Upper Sandstone, Grey
limestone, Lower Sandstone or Graywacke Group, Coal, Gypsum, brine
springs, clay, sand, marl, bog iron ore, mineral springs.

Report to House of Representatives on benefits to be derived from a
Geological Survey: H.D. 1838, No. 46.

Report in relation to the improvement of State salt springs: S.D. 1839,
Ne. 1.

Report in relation to the iron ore, ete., of the school section of Town 5
South, Range 7 West, in Branch County: H.D. 1839, No. 21.

Second Annual Report: H.D. 1839, No. 23,

Describes the topography and general character of the Southern Pen-
insula; rocks; tertiary clays; shell marl; gypsum; coal; change in
elevation of waters of the Great Lakes; salt springs and salt lands;
and work of the zoological and botanical departments; collections for
the State University; topographical department; and appended re-
ports of the geological assistants: Dr. A. Sager, Zoologist, Doc. 2;
S. W. Higgins, Topographer, Doc. 3; C. C. Douglass, Assistant Geol-
ogist, Doc. 4; Bela Hubbard, Assistant Geologist, Doc. 5; and a
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ary of geologic terms.

Repogrltoizla’gve t% thegimprovement of State salt springs: H.D. 1840, No. 2.

Third Annual Report: S.D. 1840, Vol. 2, No. 7. . es: sedi
Describes geology of Northern or Upper Pgnmsula. Deseribes: sedi-

mentary rocks; Lake Superior sandstone; Limerock and shales; Lovxfer
Limerock and shales; Upper Limerocks; Southe}“n or Lower Penin-
sula resources. Appended are reports of S. W. Higgins, Topographer;
C. C. Douglass, Assistant Geologist (county reports); Bela Hubbard,
Assistant Geologist.

Annual Report of the State Geologist: J D 1841, yol. 1, No. 11. .
Geology of the Upper or Northern Peninsula (“The Copper. Report ).1
Appended reports of C. C. Douglass and Bela Hubbard, Assistant Geolo-

gists, and S. W. Higgins, Topographer.

Report relative to state and county maps: H.D. 1841, No. 35.

Report relative to State salt springs: H.D. 1842, No. 2.

Annual Report: J.D. 1842, No. 9.

Annual Report: J.D. 1843, No. 8.

Report relative to Stat8e4ialltl spi'ilngs: J.D. 1843, No. 9.

Report: J.D. 1 o. 11,
g:nz‘i)ilks b%tween Chocolz;te River and Granite Point: Vol. II, Appen. E.
For other reports see Iiggghton.
Lucius L., 1893- .
H‘;\ld)::gécopic minerals of Michigan: Rept. St. Bd. Geol. Surv. 1891-1892.

Keweenaw Point with particular reference to felsites and their associated
rocks: Vol. VI pt. 2.

Classification of ioppg%rgrfg}){;: Pub. 19.

Chureh, 1899- .
La}r{l:;)?rﬁri% the State Geologist, Annual Reports 1901 through 1908.

Coal of Michigan: Vol. VIII pt. 2.

Deep borings for oil and gas: Ann. Rept. 1903.

Geological Report on Huron County: Vol. VII pt. 2.

Geological report on Isle Royale: Vol. VI pt. 1. ) )

Geology of lower Michigan with reference to deep borings. Edited from
notes of C. E. Wright: VI({)L Vv i);OSZ

rshall sandstone: Ann. Rept. . )

ﬁiacroscopic characters of rocks and minerals of Michigan: Rept. St. Bd.
Geol. Surv. 1891-1892.

Origin of bog limes: Vol. VIII pt. 3.

Report on Alcona County: Ann. Rept. 1'90}.

Summary of the surface geology of Michigan: Ann. Rept. 1907.

The Keweenaw Series of Michigan: Pub. 6 (2 vols.).

The theory of copper deposition: Ann, Rept. 1903.

Transmission of heat into the earth: Ann. Rept. 1903.
Waters of the Upper Peninsula of Michigan: Ann. Rept. 1903. )
- and Seaman, A, E,, Notes on the geological section of Mich-
igan: Ann. Rept. 1908.
Pardee, Franklin G., 1951-1952.
Metallic minerals review: Pub, 37.
Statistical reviews, iron mines: Misec.
Rominger, Carl, 1872-1885.
Paleozoic rocks of the Upper Peninsula: Vol. I pt. 8.
Geology of Lower Peninsula: Vol III pt. 1.
Palaeontology; fossil corals: Vol. III pt. 2.
Marquette iron region: Vol. IV pt. 1.
Menominee iron region: Vol. IV pt. 2. .
Geological report on the Upper Peninsula of Michigan, iron and copper
regions: Vol. V pt. 1.

Y
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Smith, Richard A, 1919-1946.

Michigan coal: Pub. 8.

Gypsum and gypsum products: Pub, 8,

Oil and gas in Michigan: Pub. 8.

The occurrence of oil and gas in Michigan: Pub. 14.

Non-metallic minerals of Michigan: Pub. 16, 19, 21, 24, 27.

Limestones of Michigan: Pub. 21,

Geological map of Michigan, Paleozoic area: Pub. 23.

The Portland cement industry: Pub. 24,

‘Wadsworth, Marshman E., 1888-1893.

A sketch of the geology of iron, gold and copper districts of Michigan,

Reports of the State Geologist 1888-1889, 1889-1890, 1890-1891, 1891-1892:

Rept. St. Bd. Geol. Surv. 1891-1892,

Winchell, Alexander, 1859-1863, 1869-1871.
First biennial report of the progress of the Geological Survey, 1861.
Wright, Charles E., 1885-1888,

Rept. to State Board of Geological Survey, Jan, 1888: Rept. St. Bd. Geol.
Surv., 1891-1892. Discusses age of granite, Huronian formation, gas and
salt wells.

Microscopic determination of 78 Huronian rocks and ores: Vol. IL

Report of State Geologist 1885-1887: Rept. St. Bd. Geol. Surv. 1891-1892.
State salt lands: Houghton, H.D, 23, 1839.
springs: Houghton, H.D. 4, 1839; H.D. 2, 1840; H.D. 2, 1842; J.D. 9, 1843.
wells: Winchell.
State salt wells, springs. See Houghton.
State Zoologist 1837, Dr. Abraham Sager, Report of: See Houghton, 2d Ann.

Rept. 1839, H.D. 23.

State Zoologist 1860, Dr. Manley Miles, Report of: Winchell, First Bien. Rept.

1861.

Statistical tables on metallic and non-metallic minerals, production, value,

producers: Vol, IX pt. 2; Pub. 8, 13, 16, 18, 19, 21, 24, 27, 29, 32, 33, 34,

35, 37; S.R. 1, 2; Mise. See Mineral Resources.

Steuben Moraine: Pub. 40 pt. 1. See Index to Nomenclature.
Stewartville, Ordovician: See Index to Nomenclature.
“Stone wall”, Sanilac County: Vol. VIII pt. 3.

Stones in Michigan, Helen M. Martin: Pub. 42.

Stones River formation: Pub. 88. See Index to Nomenclature.
Guidebook 1950.
Stonington Member of Richmond, defined: Pub. 46. See Index to Nomen-
clature.
Straits of Mackinac: Ann. Rept. 1304; Pub. 40 pt. 1, 43, 44,
submerged valley in: Pub. 438.

Stramel, G. J. (See Ferris, J. G.)

Strategic mineral investigations in Marquette and Baraga counties, A. K, Snel-
grove, W. A. Seaman and V. L. Ayres: P.R. 10.

Stratigraphy of Crystal oil field: P.R. 1.
Huronian. See Iron. Huronian.
Keweenawan: Vol. VI pt. 1; Pub. 6.
Keweenawan, Bessemer down Black River, Gogebic County: Ann. Rept. 1906.
Lake Superior Region, Special Committee report: Ann. Rept. 1904.
Mackinac Straits area: Pub. 44.
Monroe formation: Pub. 2.
oil and gas bearing formations: Pub. 37, 38.
Pennsylvanian formations: Pub. 40 pt. 2.
subsurface, Allegan County: P.R. 4.
Arenae County: P.R. 3.
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Ogemaw County: P.R. 2.
the Traverse formation, A, W. Grabau: Ann. Rept. 1901.
See Guidebooks.
uGtray” sand (Michigan): Pub. 88.
Striae, glacial, locations and directions: Winchell; Ann. Rept. 1906; Pub. 7,
9, 12, 25 (maps).
List of locations. Map. Open file.
Strontium, Occurrence of, in Michigan: Ann. Rept. 1905; P.R. 10.
Structural features of Keweenaw Point, R. E. Hore: Pub. 19,
Structure, regional, Mackinac Straits area: Pub. 44.
Stuart, W. T. (See also Brown, E. A.)
Ground water resources of the Lansing area, Michigan: P.R. 13.
Progress report on ground-water conditions at the Cayia mine near Crystal
Falls, Mich.: Open File report.
and Stallman, R. W.
Ground water resources of the Benton Harbor area, Michigan: P.R. 12.
, Theis, C. V., and Stanley, G. M.
Ground-water problems of the Iron River district: T.R. 2.
, Brown, E. A., and Rhodehamel, E, C.
Ground water investigations of the Marquette iron-mining distriet: T.R. 3.
Sturgeon River Moraine: Pub. 40 pt. 1.
Submerged valley, Mackinac Straits: Pub. 43, 44.
Subsurface geology of Michigan: Vol. V; Ann. Rept. 1903; Pub. 14, 38, 44, 48.
Sucker Basin, Tahquamenon-Manistique drainage: Pub. 40 pt. 1.
Sugar beet manufacture, limestone for: Ann. Rept. 1901.
Sulphur, sulphur springs: Winchell; Vol. V, VIII pts. 1 and 2.
Sulphur springs: Houghton, H.D, 23, 1839; Vol. VII pts. 1 and 2.
Summary Reports: See Mineral Resources.
Sunbury formaticn: Pub. 33, 48 pt. 2. See Index to Nomenclature.
Sunday quartzite; Pub. 18. See Index to Nomenclature.
Sunken Lake, Alpena County: Vol. III.
Supervisor of wells, appointment of: Pub. 47.
Superior, Granite: P.R. 10.
Surface geology and agricultural conditions of Michigan, Frank Leverett:
Pub. 25.
of Michigan, summary of, A. C. Lane: Ann. Rept. 1907.
of portions of Menominee, Dickinson, and Iron counties, I. C. Russell: Ann.
Rept. 1906.
of the north shores of lakes Huron and Michigan: Ann. Rept. 1904,
of the Northern Peninsula of Michigan, Frank Leverett: Pub. 7, 25.
of the Southern Peninsula of Michigan, Frank Leverett: Pub. 9, 25.
Revision of Co-op. Map Mich. Dept. Agriculture, 1924: Pub. 49.
Swan well (James) Grosse Isle: Ann. Rept. 1904; Pub. 12.
Sylvania sandstone: Rept. St. Bd. Geol. Surv. 1891-1892; Vol. VII pts. 1 and 2;
Ann. Rept. 1904, 1906; Pub. 2, 12, 38, 41, 42, 48 pt. 2.
See Index to Nomenclature.
Tague, Glen C., The post-glacial geology of the Grand Marais embayment in
Berrien County, Michigan: Pub. 45 pt. 1.
Tahquamenon-Manistique drainage region of the Northern Peninsula, The
Pleistocene history of the, S. G. Bergquist: Pub. 40 pt. 1.
Tonquoimenon and Monistique drainage: Houghton, S.D. 1840, Vol. 2, No. 7.
Tahquamenon River sandstones: Vol. I pt. 3; Pub. 7.
Tantalum: P.R. 10.
Tawas Point formation, W. M. Gregory: Ann. Rept. 1903.
Tax Commission, Michigan, co-operation with: Pub. 17. See Pardee, F. G.
Taylor, F. B.: Vol. VIII pts. 1 and 3, IX pt. 2; Ann. Rept. 1903.
Surface geology of Lapeer County, Michigan: Ann. Rept. 1501.
Technical Reports: See Groundwater.
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Temperature of copper mines, A. C. Lane: Pub. 6.
Transmission of Heat into Earth: Ann. Rept. 1903.
Tennesseean system: See Index to Nomenclature.
Terbium in Michigan: P.R. 10.
Tertiary time in Michigan Basin: Pub. 48 pt. 2.
Terwilliger, F. W., The glacial geology and groundwater resources of Van
Buren County, Michigan: Pub. 48 pt. 1.
Test borings for coal: Ann. Rept. 1905.
Thallium in Michigan: P.R. 10.
Theis, C. V. (See Stuart, W. T.)
Theory of accumulation of oil and gas: Pub. 37.
deposition of copper: Ann. Rept. 1903.
Thompson, Crystal. (See also Ruthven, A. G.)
The reptiles and amphibians of Monroe County: Pub. 20.
The herpetology of Michigan, with A. G. Ruthven and Helen Thompson:
Pub. 10.
Thompson, Helen, The herpetology of Michigan, with A. G. Ruthven and
Crystal Thompson: Pub. 10.
Thorium in Michigan: P.R. 10.
Thunder Bay limestone (Douglass, C.C.): Houghton, J.D. 1841, Vol. 1, No. 11;
Vol. 111, VII pt. 2.
Series (Grabau): Ann. Rept. 1901; Pub. 21, 36. See Index to Nomenclature.
shale, area: Houghton, H.D. 23, 1839; Pub. 5.
Thysanoptera and orthoptera of the sand dune region, Saginaw Bay, A. F.
Shull: Pub. 4.
Tilting Great Lakes basin: Ann. Rept. 1907.
Tin in Michigan: P.R. 10.
Tinker, A. D., The birds of School Girl’s Glen region, Ann Arbor, Michigan;
A study in local ornithology: Pub. 1.
Toleston beach of glacial Lake Chicago: Ann. Rept. 1907; Pub. 45 pt. 1. See
Index to Nomenclature.
Toll pit beds, Devonian: Pub. 2.
Tolonen, F. J., Beneficiation of iron ore: P.R. 10.
Topographic survey of Michigan, Act establishing: Ann. Rept. 1904, 1905,
1906, 1907. Under this act 77 quadrangles were completed in Michigan.
initiation of: Ann. Rept. 1901, 1903, 1904.
progress of: Pub. 17, 22.
recommendations for: Pub. 17.
uses of: Pub. 17.
See Index Map of Quadrangles.
Topography of Michigan: Houghton, H.D. 23, 1839; H.D. 23, Doc. 4, 1839;
Ann. Rept. 1907; Pub. 7, 9, 25.
preglacial: Vol. VII pts. 1 and 2.
Transmission of heat into the earth, A, C. Lane: Ann. Rept. 1903.
Trap, Trappean rocks: C.T.J.; F. and W. pts. 1 and 2. See also D. Houghton
reports.
Traverse formation, defined, Grabau: Ann. Rept. 1901. See Index to Nomen-
clature.
Traverse group, limestone, series, time: Rept. St. Bd. Geol. Surv. 1891-1892;
Vol. V pt. 2, VII pt. 1, VIII pt. 1; Ann. Rept. 1901, 1905, 1908; Pub. 14,
21, 38, 48 pt. 2; P.R. 1, 2, 8, 4.
Trempealeau formation: Pub. 88. See Index to Nomenclature.
Trenary till plain: Pub. 40 pt. 1.
Trent Outlet, Pleistocene: See Index to Nomenclature.
Trenton and Black River rocks of Michigan, R. C. Hussey: Pub. 40 pt. 3.
Trenton formation, group, limestone: J. Hall, F. and W.; Winchell; Vol, I
pt. 3, V pt. 2, VII pt. 1; Ann. Rept. 1904, 1906, 1908; Pub. 18, 21, 38, 40
pts. 1 and 3, 44, 46. See Index to Nomenclature.
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Tungsten in Michigan: P.R. 10.
Tunnel, Detroit River, borings for: Pub. 12.
Turtle Range, Geology of: Pub. 18.
Tuscola County: Vol. VII pts. 2 and 3,
agriculture, data detailed: Pub. 25.
artesian and underground water supply: Ann. Rept. 1908.
clays and shales: Pub. 36.
coal: Vol. VIII pt. 2.
economic products of: Ann, Rept. 1908,
marl: Vol, VIII pt. 3.
molding sands: Pub. 41.
native vegetation of: Ann. Rept. 1908.
oil and gas: Pub. 37; Misec.
Pennsylvanian rocks of: Pub. 40 pt. 2.
shales of: Pub. 40 pt. 2.
soils: Ann. Rept. 1908.
See Reported Exposures of Paleozoic Formations.
Tuscola County, Report on the geology of, C. A. Davis: Ann. Rept. 1908.
Tuttle, H. B., Metallurgical qualities of Lake Superior ores and cost of lake
freights: Vol. IT Appen. J.
Two-Hearted River system: Pub. 40 pt. 1.
Tymochtee shale, Grabau: Ann. Rept. 1908; Pub. 2, 38, 48 pt. 2. See Index
to Nomenclature.
Type localities: See Index to Nomenclature and Reported Exposures of
Paleozoic Formations.
Tyre-Ubly outlet, glacial lakes: Vol. VII pt. 3.
Ubly outlet, glacial lake: Vol. VII pt. 3; Pub. 256. See Index to Nomenclature,.
Ulsterian series: Pub. 48 pt. 2. See Index to Nomenclature.
Unconformity in Huronian: Pub, 18.
Union Spring, Porcupine Mountain area: F. and W.; Ann. Rept. 1903.
United States Department of Agriculture, co-operation with: Pub. 28.
Geological Survey, co-operation with: Rept. St. Bd. Geol. Surv. 1891-1892;
Ann. Rept. 1903, 1906, 1907; P.R. 5, 6, 7, 8, 9, 12, 13, 14, 16; T.R. 1, 2.
See 0il and Gas Investigations and Topographic maps.
Uplift, Continental, post-glacial warping: Vol, VII pt. 1, IX pt. 1; Ann. Rept.
1907; Pub. 5, 9, 12, 25, 30, 38, 43, 44, 45 pts. 1 and 2.
Upper Grand Rapids: Ann. Rept. 1905. See Index to Nomenclature.
Helderberg group: Winchell; Vol. V pt. 2, VII pt. 1. See Index to Nomen-
clature.
“Yimerocks”: Houghton, S.D. 1840, Vol. 2, No. 7.
Marshall: Vol. VII pt. 2, VIII pt. 2. See Index to Nomenclature.
Monroe: Vol. VII pt. 1; Ann. Rept. 1904. See Index to Nomenclature.
Ordovician or Cincinnatian: Pub. 23, 37, 38.
sandstone: Houghton, H.D. 24, 1838.
Silurian: J. Hall, F. and W. pt. 1; Winchell. See Index to Nomenclature.
Upper Peninsula, Geology of copper district: Vol. I pt. 2, V pt. 1.
iron regions: Vol. I, IV, V pt. 1.
Paleozoic rocks: Vol. I pt. 8.
See Guidebooks 1939, 1941, 1947, 1948, 1950.
Upper Pentamerus: Vol. VII pt. 1. See Index to Nomenclature.
Urbanization, effect of on water resources: Pub. 48 pt. 2.
Utica shale: Vol. V pt. 2; Pub, 14, 38. See Index to Nomenclature.
Valparaiso morainic system: Pub. 25, 30, 45, 48 pt. 1. See Index to Nomen-
clature.
Vanadium in Michigan: P.R. 10.
Van Buren, M. E., Letter of, re school land maps: J. D. 1846, No. 12.
Van Buren County, The glacial geology and groundwater resources of. F. W,
Terwilliger: Pub, 48 pt. 1.
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Van Buren County, agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.
geology of: Pub. 48 pt. 1.
lakes: Pub. 30.
marl, cement: Vol. VIII pt. 3.
molding sands: Pub. 41,
oil and gas: Pub. 87, 38; Misc.
Van Hise, C. R., on iron formation nomenclature: Ann. Rept. 1904.
on origin of copper deposits: Pub. 19.
Van Wert beach, Pleistocene: Vol. VII; Ann. Rept. 1907.
Varved clays of Lake Michigan: Pub. 48 pt. 1.
Vaughn, Victor, Analyses of water supplies by: Ann. Rept. 1903.
Vegetation, buried: Vol. VII pt. 2, IX pt. 1; Ann. Rept. 1908.
native, of Tuscola County, annotated lists, C. A. Davis: Ann. Rept. 1908.
of Crawford and Roscommon counties, Forestry Reserve, relations of soils
to: Ann. Rept. 1903.
of Isle Royale, notes on, W. P, Holt: Ann. Rept. 1908.
original, of Northern Peninsula: Ann. Rept. 1906. Peat Report.
swamp, of Southern Peninsula: Ann. Rept. 1906.
Vermillion iron range, Minnesota: Vol. V pt. 1.
Verne coal: Vol, VIII pts. 1 and 2.
limestone: Pub. 40 pt. 2. See Index to Nomenclature.
Vieux Desert district, Geology of: Pub. 18.
Voght, J. H., On origin of copper deposits: Pub. 19.
Voleanic activity, Lake Superior district: F. and W. pts. 1 and 2.
Voleanic group of Michigan rocks: Winchell.
Vulcan formation: Pub. 8, 18. See Index to Nomenclature.
Wabash arch: Pub. 38.
Wadsworth, Marshman E., State Geologist 1888-1893.
Report to Board: Rept. St. Bd. Geol. Surv. 1891-1892.
Sketch of the geology of the iron and copper districts of Michigan: Rept.
St. Bd. Geol. Surv. 1891-1892,
On the origin of fissure veins and copper deposits: Pub. 19.
Walker, Bryant, Illustrated catalog of the Mollusca of Michigan: Ann. Rept.
1905.
Mollusca of Isle Royale and the Porcupine Mountains: Ann. Rept. 1905.
Walled Lake: Ann. Rept. 1907; Pub. 30.
Walnut Lake, Biological survey of: Ann. Rept. 1907.
Walsworth, K. G.: Michigan Oil and Gas Industry, General Information:
Mimeograph.
Warping, post-glacial, continental uplift: Vol. VII pt. 1, IX pt. 1; Ann. Rept.
1907; Pub. 5, 9, 12, 25, 30, 38, 43, 44, 45 pts. 1 and 2.
Warren, glacial Lake: Vol. VII pt. 1, IX pt. 1; Pub. 9, 11, 25. See Index to
Nomenclature.
Warsaw limestone: Winchell. See Index to Nomenclature.
Washtenaw County: Houghton, H.D. 24, 1838; Vol. VIII pt. 3; Ann. Rept. 1901,
1903, 1904.
agriculture, data detailed: Pub. 25.
Birds of School Girl’s Glen: Pub. 1.
clays and shales: Pub. 36.
lakes: Pub. 30.
marl, cement: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 14; Misec.
Water, a mineral, analyses of: Ann. Rept. 1903; Pub. 42. See Groundwater.
decline of, in wells of lower Huron River: Ann. Rept. 1904; Pub. 12.
flooding in oil and gas fields: Pub. 14.
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glacial deposits: Pub. 48 pts. 1and?2.
in oil fields: Pub. 38.
power: Ann. Rept. 1908.
of Arenac County: Pub. 11,
of Northern Peninsula: Pub. 7.
of Southern Peninsula: Ann. Rept. 1903; Pub. 25.
resources and supplies: Ann. Rept. 1901, 1904, 1906.
Alcona County: Ann. Rept. 1903.
Municipal: Pub. 48 pt. 2.
of Arenac County: Ann. Rept. 1901; Pub. 11.
of Bay County: Ann. Rept. 1902, 1905.
Detroit River Region: Ann. Rep. 1904.
Lower Huron River Region: Ann. Rept. 1904.
of Oakland County: Pub. 48 pt. 2.
Rockwood Region: Ann. Rept. 1904.
Swan Creek Region: Ann. Rept. 1904,
of Tuscola County: Ann. Rept. 1908,
of Van Buren County: Pub. 48 pt. 1.
of Wayne County: Ann. Rept. 1904; Pub. 12.
Willow Exeter Region: Ann. Rept, 1904.
Water resources, effect of urbanization on: Pub. 48 pt. 2.
Ground, of Benton Harbor area: P.R. 12,
glacial deposits in the Bessemer area: P.R. 14.
Lansing area: P.R. 13.
southeastern Oakland County: P.R. 16.
legislation recommended: Pub. 17.
of Lower Peninsula, W. F. Cooper: Ann. Rept. 1903.
of Upper Peninsula, A. C. Lane: Ann. Rept, 1903.
Wells and borings: See Borings deep, artesian wells, brine, coal, natural
gas, oil, petroleum, logs of. Open file.
Water, You Never Miss the, Jean L. Slaughter and J. M. Campbell: Mise.
Waterfalls, list of. Misc. open file.
Waterfalls and rapids of Black River, Gogebic County: Ann. Rept. 1906.
Northern Peninsula: Vol. IV; Pub. 7.
Waterlime group: Vol. VII pt. 1; Ann. Rept. 1906.
Waters of copper mines: Pub. 6 vol. 2.
Watertable, defined: Pub. 48 pt. 2.
Wave cutting on west shore of Lake Huron: Ann. Rept. 1901.
Waverly group, sandstone; Winchell; Vol. III, VII pt. 2; Pub. 12, 14, 16. See
Index to Nomenclature.
Wayne County: Winchell; Vol. VIII pt. 2; Pub. 12, 14, 15.
agriculture, data detailed: Pub. 25.
clays and shales: Vol. VIII pt. 1; Pub. 12, 36.
glaciation of: Pub. 48 pt. 1.
molding sands: Pub. 41.
oil and gas: Pub. 14, 37, 38; Misec.
quarries: Pub. 48 pt. 2.
Report on, Bela Hubbard: Houghton, H.D. 23, Doc. 5, 1839.
Report on geology of, W. H. Sherzer: Pub. 12
stratigraphy of: Pub. 12,
See Reported Exposures of Paleozoic Formations.
Wayne, Glacial Lake: Pub. 12. See Index to Nomenclature.
Wells, borings for oil and gas: Vol. V; Ann. Rept. 1901, 1903, 1904, 1908;
Pub. 14, 33, 35, 37, 38.
failure of along Huron River: Ann. Rept. 1904.
results of deep boring, R. A. Smith: Pub. 24.
springs, logs, records of: Winchell; Vol. VII pts. 1, 2 and 3, VIII pt. 2; Ann.
Rept. 1901, 1903, 1904, 1908; Pub. 14, 24, 33, 35, 37, 38, 48; P.R. 1, 2, §,
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4, 12, 13.
West Branch oil field, Ogemaw County, Geology of: P.R. 2.
Wet lands of Michigan: Ann, Rept. 1905; Pub. 28.
Wetmore outwash plain: Pub. 40 pt. 1.
Wexford County, agriculture conditions, detailed data: Pub. 25.
clays and shales: Vol. VIII pt. 1; Pub. 36,
lakes: Pub. 30.
marl, cement: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 14, 38; Misec.
road materials: Open file.
Whales, reported fossils of: Winchell; Pub. 40 pt. 1.

White, A. E., J. T. Jones step process for metallization of low grade ores: Pub.

8.
Pig iron industry in Michigan: Pub. 8.
Whitefish Point, fishes of: Pub. 20.
White Pine Copper: Pub. 19, 24.
Whitney, J. D., Botany of Lake Superior District: F. and W.

Geology of Lake Superior Land District: U.S. 81st Cong. 1st Sess., H.R.

Ex. Doc. 69, 1850; U.8. 81st Cong. Spec. Sess., Sen. Ex. Doc. 4, 1851.

Geology of Limestone Mountain: C.T.J.

Geology of the Ontonagon Porcupine District: C.T.J.

Whittlesey, Charles, Magnetic variations in Lake Superior District: F. and W.
pt. 2.

Observed fluctuations of the Great Lakes: F. and W. pt. 2.
reference to: Vol. VII pt. 2.

Whittlesey, glacial Lake: Vol, VII pt. 1, IX pt. 1; Pub. 9, 25. See Index to
Nomenclature,

Wier, K. L., and Kennedy, B. E., Geologic and magnetic data of the Sholdeis-
Doane and Red Rock explorations, Iron County, Michigan: Open File
report.

Winchell, Alexander, State Geologist 1859-1863, 1869-1871.

First biennial report of progress of the Geological Survey of Michigan,
embracing observations on the geology, zoology and botany of the Lower
Peninsula.

References to and quoted: Vol. I pt. 1, VII pt. 2, VIII pt. 2; Pub. 40 pt. 2,
44,

Winchell, N. H,, List of Michigan plants: First Bien. Rept. 1861 (Winchell).

Wind direction and dune formation: Pub. 45 pt. 2.

Wisconsin, geologic section of eastern: Ann. Rept. 1903,

Wisconsin glaciation: Ann. Rept. 1904, 1906; Pub. 7, 9, 12, 25, 45, 48, See
Index to Nomenclature,

Wolf Lake granite: Pub. 18,

Wood, N. A,, and others, Annotated list of birds of Isle Royale and the
Porcupine Mountains: Ann. Rept. 1905.

Birds, mammals of the sand dune region, Saginaw Bay: Pub. 4.

Woodville sandstone: Winchell; Vol. TIT pt. 2, VIII pt. 2; Ann. Rept. 1908;
Pub. 14, 40 pt. 2. See Index to Nomenclature.

Wooster, John, reference to: Vol. VII pt. 2.

Wright, Charles E., State Geologist 1885-1888.

Deep borings, notes of, edited by A. C. Lane: Vol. V, VII pt. 2.

Microscopic analyses of 78 Huronian rocks and ores: Vol. II Appen. C.

on Keweenaw County copper (quoted): Pub. 19.

Report of, 1885-1888: Rept. St. Bd. Geol. Surv. 1891-1892.

Wright, Fred E., Intrusive rocks of Mount Bohemia: Ann. Rept. 1908.

Report on Porcupine Mountains: Ann. Rept. 1908.

Wright, J. W., State Botanist 1837-1839.
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Report of: Houghton, H.D. 23, Doc. 2, 1839. Includes catalog of plants
found in Michigan.
Wyandotte-Winona area, Houghton County, Dip needle survey of: P.R. 7
You Never Miss the Water, Jean L. Slaughter and J. M. Campbell: Mise.
Yttrium in Michigan: P.R. 10.
7ine in Michigan: Vol. VII (sphalerite); P.R. 10.
7inn, Justin, Graphite deposits of the Taylor mine area: Open File report.
The Adventure mining property: Open File report.
Zirconium in Michigan: P.R. 10.
Zoologieal collections: Winchell.
Zoologist, State, Dr. A. Sager, Report of: Hounghton, H.D. 28, Doec. 1, 1839;
‘Winchell,
Dr. Manley Miles, Report of, Catalog of fauna: Winchell.
Zoology of Michigan, Miscellaneous papers on: Pub. 20. See Faunal lists.

Index of
MAPS IN MICHIGAN GEOLOGICAL SURVEY PUBLICATIONS

Undated open file maps of Northern Peninsula areas are mainly of historic
interest, dating from 1873 forward. See also Land Economie Survey, Topo-
graphic Map Index, and the Guidebooks.

Adventure Mine area, Ontonagon County: Open file, 1942.

Aerial photograph showing gold prospects, Marquette County: Open file.

Alabaster area: Vol. IX pt. 2, 1904.

Alcona County, physiography: Ann. Rept. 1901.

soil: Ann. Rept. 1901.

Alger County, surface formations: Land Economic Survey, 1923. Open file;
Pub. 40 pt. 1, 1936.

Allegan County: 8 maps—areal geology, surface geology, structure contours
on Traverse limestone, pre-glacial topography, thickness of Traverse and
Dundee, 3 oil fields, 4 cross sections: P.R. 4, 1938.

Mar] deposits: Open file.

Allouez Gap area: Vol. VI pt. 2, 1893; Open file.

Alpena County: Geology, Land Economic Survey 1924; Open file.

limestone land north of Alpena: Open file.

Rockport quarry, limestone and test hole locations: Open file.

Alpha District, Iron County: Open file.

Altitude map of Northern Peninsula: Pub. 25, 1917, Symbols; Open file.

Southern Peninsula: Pub. 25, Symbols, 1917.

topographic, Southern Peninsula: Open file, 1937; Contour, 1955.

Amasa area, Iron County: Open file.

Anticlines of Michigan Basin: Pub. 8, 1912; 14, 1914; 87, 1928; 38, 1933.

Antrim County: Lake Survey, Soils, Land Economic Survey 1923; Open file.

Surface geology. Ms. 1944; Open file.

Antrim formation, thickness: Pub. 38, 1933.

Arenac County; areal geology of: P.R. 3, 1937.

artesian well areas, former shore lines, and soils: Pub. 11, 1912.

Paleozoic formations: Pub. 11, 1912.

structural map on Berea sandstone and Dundee formation: P.R. 3, 1937.

surface geology: P.R. 3, 1937.

Artesian well areas, Bay County: Ann. Rept. 1905.

Atlas of maps to accompany Vol. I, 1873.

1. Geological map Upper Peninsula, T. B. Brooks, R. Pumpelly, and C.
Rominger.
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o

Geographic map of the central portion of the Upper Peninsula for ex-
plorers and landowners, T. B. Brooks.
Marquette Iron Region, T. B. Brooks.
Menominee Iron Region, T. B. Brooks.
Iron mines at Negaunee, T. B. Brooks and C. D. Lawton.
Republic Mountain and vicinity, T. B. Brooks.
Champion Mine, T. B. Brooks.
Washington and Edwards Mines, T. B. Brooks.
Lake Superior Mine, T. B, Brooks.
10. New York Mine, T. B. Brooks.
11. Magneto-Geologic Chart, Republic Mountain, T. B. Brooks.
12. Statistics Iron Ore Trade, 1854-1873, T. B. Brooks.
13. Furnaces consuming Lake Superior ores; Production of Pig Iron; Metal-
lurgical and Chemical character of ores, T. B. Brooks.
14a,b. Cross sections Portage Lake District, R. Pumpelly.
15-18. Cross sections of south shore of Portage Lake, R. Pumpelly.
19. Cross section between Houghton and Keweenaw counties, R. Pumpelly,
A. R. Marvine, and S. B. Ladd.
20-22. Cross section, Eagle River District.
238. Geological section, Central Mine.
Baraga County, culture, geology, topography: Open file.
Geology, Lake Michigamme area (and Marquette County area): 1947.
Huron Bay vicinity: Open file.
12 township maps, geologic maps: Open file.
29 township maps showing geology and magnetics: Open file.
garmém and Lake Superior mines: Vol. I Atlas, 1873.
ay County, artesian well areas, surface geolo topographic: . .
1508 Thom. ) geology, topographic: Ann. Rept
Bayfield chart, Lake St. Clair, copy of: Vol. IX pt. 1, 1903.
Beacon Hill area: P.R. 10, 1944; 11, 1945,
Bedrock contours: (Coal Basin Southern Peninsula) Vol. VIII pt. 2, 1900;
Progress map No. 8585. Open file.
Benton Harbor area, water resources: P.R. 12, 3 maps, 1945.
Benzie County: Aerial photographic map; Pub. 45 pt. 2, 1948.
surface formations. Ms. 1945. Open file.
Berea-Bedford formation thickness map: Pub. 3, 1910.
Berrien County, Grand Marais Embayment, dunes: Pub. 45 pt. 1, 1948,
Bessir)ngir area, Gogebic County, geological, glacial: Ann. Rept. 1906; P.R. 14,
Bessemer-Black River Road, Gogebic County, contoured: Ann. Rept. 1906.
Bohemia Congloemerate, Keweenaw County, union of 8 conglomerates: Open file.
Boundary retracement, Ohio-Michigan, 9 maps, historical: Pub. 22, 1916.
Calhoun County, marl deposits: Open file,
Jackson Coal Company lands: Open file.
Calumet Conglomerate Lode: Pub. 8, 1912,
near Calumet: Open file.
Cement plants, location: Pub. 8, 1912,
Centennial geological map of Michigan: Pub. 39, 1937.
Central portion of Upper Peninsula: Vol. I Atlas, 1873.
Champion Mine: Vol. I Atlas, 1873.
Charlevoix County, Ellsworth shale area: Open file.
glacial geology: Land Economic Survey, 1923. Open file.
limestone area: Open file.
limestone industry: Open file,
surface formations. Ms. 1944, Open file.
topography of county adjacent to limestone area: Open file.
Cheboygan County, Afton, Marvin, quarry areas: Open file.
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glacial geology: Ms. 1942. Open file.
limestone lands: Open file.
shale areas: Open file.
Chenal about Rond St. Clair Flats: Vol. IX pt. 1, 1903.
Cherokee area, Ontonagon County: P.R. 7, 1941.
Chippewa County: Geology, areal, glacial. Land Economic Survey 1925. Open
file.
Clay and shale areas: Pub. 36, 1926.
Clayton structure, Arenac County: P.R. 3, 1937.
Climatological: Pub. 7, 1911; 25, 1917.
Coal, Bay County: Ann. Rept. 1905.
Coal Basin: Vol. VIII pt. 2, 1900; Pub. 8, 1912.
Tuscola County: Ann. Rept. 1908.
Colby-Palms area, topographic map of: Open file.
Copper. See Houghton, Keweenaw, Ontonagon counties, C. T. Jackson, and
Foster and Whitney.
Copper Mines, Detailed map of recently active: Open file, 1949.
Copper Range in Houghton County: Pub. 6, 1911; Open file.
Keweenaw County, copper lodes, faults: Pub. 6, 1911; Open file.
regions, geology: Vol. V pt. 1, 1895; Pub. 8, 1912; 19, 1915.
Calumet Conglomerate: Pub. 8, 1912; Open file.
Kearsarge amygdaloid lode: Pub. 8, 1912,
Osceola amygdaloid lode: Pub. 8, 1912.
Porcupine Mountain area: Ann. Rept. 1909; Pub. 24, 1917.
White Pine mine to Lake Superior: Pub. 24, 1917.
Stratigraphic section in vicinity of: Open file, 1953.
Crawford County, soils, vegetation, surface geology: Ann. Rept. 1903; Land
Economic Survey; Open file, 1927.
Crystal Falls district, Iron County, magnetics: Open file,
Crystal oil field, structure: P.R. 1, 1936.
Delta County, geology and magnetics: Open file.
geology on base map: Pub. 5, 1911; Open file.
magnetics, township, six maps: Open file.
Delta, St. Clair River, Lake St. Clair: Vol. IX pt. 1, 1903.
Detroit River and Salina salt basins: Pub. 38, 1933.
series and isopach: Pub. 38, 1933; 44, 1945.
See U.8.G.S. Co-op. Oil and Gas Investigations.
Dickinson County, geology and magnetics, 92 township maps: Open file,
and underground workings in Menominee District. Open file.
Felch Mountain district: Open file, 1949.
Felch Mountain Range: Open file, 1949.
Geology and magnetic anomalies of T 42 N, R 80 W: Open file, 1951.
Green-Cyclops area: P.R. 9, 1942.
Loretto, southwest of area: P.R. 9, 1942.
Magnetics, 30 section maps: Open file.
Menominee district, with L. P. Barrett final interpretation: Open file.
Menominee Range, 8 maps: Open file.
Norway Lake area, pre-Cambrian geology of: Open file, 1953.
Pre-Cambrian formations: P.R. 5, 1939; 6, 1941; 8, 1942.
Quinnesec area: Open file.
Randville district: Open file, 1946.
Sturgeon quartzite area: Open file.
Surface geology: Ann. Rept. 1906.
Dip needle surveys in Houghton and Ontenagon Counties: P.R. 7, 1941,
Dore oil field, Allegan County: P.R. 4, 1938.
Drift, glacial, isopach: Open file progress map, No. 3528.
Dundee formation thickness map: Pub. 38, 1933.
Eagle River district, Keweenaw County: Vol. I, 1873.

. B
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valley, Keweenaw County: Open file.
Emmet County, surface formations, glacial: Ms. 1941; Open file.
Farm land, average value 1910: Pub. 25, 1917.
per cent area in 1910: Pub. 25, 1917.
Felch Mountain district: Open file.
Range: Open file, 1949,
Flowing well district, Northern Peninsula: Pub. 25, 1917.
Foster and Whitney maps, 1850: U.S. 81st Cong. 1st Sess., H.R. Ex. Doc. 69.

1. Facsimile of Jesuit missionary map, Lac Tracey or Supérieur, 1670-1671.
2. Geologie map of Isle Royale.

3. Geologic map of Keweenaw Point.

4. Geologic map of District between Portage Lake and the Montreal River.
b. Geologic map of Lake Superior Land District.

6. Geologic map of District between Keweenaw Bay and Chocolate River.
7. Section and diagram illustrating the geology between the north shores

of lakes Superior and Michigan.
Geologic of state of Michigan, Allen, R. C., Smith, R. A, and Barrett, L. P.:
Pub. 23, 1917,
Lane, A, C.: Vol. VIII, 1900; Ann. Rept. 1901, 1903, 1904.
Leverett, F., Glacial geology: Pub. 7, 1911; 9, 1912; 25, 1917. Revision 1924.
Southern Peninsula: Co-op. Michigan Department of Agriculture.
Martin, H. M. (compiled): Pub. 39, 1937.
Surface formations (glacial) of the Southern Peninsula: Pub. 49, 1955.
Rominger, C.: Vol. III, 1876.
Winchell, A.: Published in Walling’s Atlas of Michigan, 1878.
Glacial drift, isopach: Open file.
Glacial geology, surface. Ms. maps of F. Leverett and others on county bage.
Open file.
Gogebic County, Bessemer area: Ann. Rept. 1906; P.R. 14, 1951,
Bessemer-Black River Road: Ann. Rept. 1906; Open file.
East end of Gogebic Range: Open file.
geologic and magnetic surveys, 55 maps: Open file.
geology: P.R. 14, 1951; Open file.
Gogebic County and magnetics south of Gogebic Range in Wisconsin: Open
file.
magnetic contours: Open file.
magnetic surveys, 28 maps: Open file.
mineral regions of Gogebic and Ontonagon counties: Open file.
Sunday Lake area, topographic map: Open file.
Surface geology, Bessemer area: P.R. 14, 1951.
Topographic map, Colby-Palms area: Open file.
southwest of Lake Gogebic: Open file.
Wakefield to Lake Gogebic: Open file.
Gogebie iron range: Pub. 18, 1915; Open file.
Grand Ledge and vicinity, areal geology: Pub. 40 pt. 2, 1936.
Grand Marais embayment, Berrien County: Pub. 45 pt. 1, 1948.
Grand Rapids area, surface: Vol. IX pt. 2, 1904.
Grand River formations, outerop area: Pub. 40 pt. 2, 1936.
Grand Traverse County, surface formations, glacial: Ms. 1946; Open file.
Green-Cyclops area, Dickinson County: P.R. 9, 1942,
Groundwater conditions at the Cayia Mine near Crystal Falls, Iron County:
Open file, 1953.
Groundwater Resources, Arenac County: Pub. 11, 1912,
Bay County: Ann. Rept. 1903, 1905.
Benton Harbor area: P.R. 12, 1945.
Bessemer area: P.R. 14, 1951.
Flowing wells, Northern Peninsula: Pub. 25, 1917,
Lansing-East Lansing area: P.R. 13, 1945,
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Monroe County: Vol. VII pt. 1, 1900.
Qakland County: Pub. 48 pt. 2, 1955.
Southeastern: P.R. 16, 1954.
of Holland area, Ottawa County: Open file, 1953.
Gwinn District, Marquette County: Pub. 8, 1912; 18, 1915; Open file.
Gypsum area: Vol. IX pt. 2, 1908.
localities: Pub. 8, 1912,
Houghton County, Allouez Gap: Open file.
Calumet Conglomerate lode near Calumet: Open file.
Copper mines, detailed maps of recently active: Open file, 1949.
Copper Range south of Houghton, magnetics: Open file.
11 Mile Lake to Portage Lake: Open file.
T.54N., R.34W.: Vol. VII pt. 2, 1900.
Geology of, 3 maps: Open file.
Geologic and magnetic surveys, 9 townships, 78 sections: Open file.
Kearsarge lode and shafts: Open file. )
Location of flows, faults, conglomerates; Field work, 1927-1930. Open file.
Magnetics, one township, parts of county, and Copper Country south of
Houghton: Open file.
Osceola amygdaloid near Calumet, shafts: Open file.
Portage Lake area, conglomerate beds: Vol. VI pt. 2, 1899,
Quincy Fault Zone and Vicinity, magnetics: Open file.
Soil type in part of county: Open file.
Toivola-Challenge area, dip needle: Open file.
Wyandotte-Winona area, dip needle survey of: P.R. 7, 1941.
See C. T. Jackson, Foster and Whitney.
Howell structure, Livingston County: Pub. 38, 1933; Open file, oil and gas.
Huron County, bedrock geology, surface geology: Vol. VII pt. 2, 1900.
Industries, locations of: Pub. 24, 1917; 27, 1918; 29, 1920; 37, 1928; Misc.;
Mineral Industries.
Inland lakes, many maps of: Pub. 30, 1921.
Iron-bearing rocks: Vol. I and Atlas of 10 maps, 1873.
Iron County, Alpha district: Open file.
Amasa area: Open file.
Areal and surface geology: Land Economie Survey; Open file, 1930.
Crystal Falls, Cayia Mine near, groundwater conditions: Open file, 1953.
Crystal Falls District, magnetics: Open file. . ]
Geology and magnetics, 126 maps of townships, fractional: Open file.
Geology, 89 maps of townships: Open file.
east Iron and western Dickinson County: Open file.
of Iron County: Open file.
Iron River district, geology and contours: Pub. 3, 1910; Open file.
geology, mines, drill holes: Open file,
Michigamme Mountain: Open file.
surface geology: Ann. Rept. 1906.
Sholdeis-Doane and Red Rock explorations, magnetics: Open file, 1951,
Iron Regions, bedrock, water levels, glacial deposits: T.R. 2, 1948,
Gogebic Range: Pub. 18, 1915.
east end of: Open file.
Gwinn District, Marquette County: Pub. 8, 1912; 18, 1915; Open file.
Iron belt, Norway to Waucedah: P.R. 8, 1942,
“Iron Hills”, 1844 discovery map, Wm. Ives: Vol. I, 1873.
Iron River Distriet, geology: Pub. 3, 1910. See Iron County.
glacial deposits: T.R. 2, 1948.
surface rock contours: T.R. 2, 1948; Open file.
water level contours: T.R. 2, 1948,
Jackson Mine: Vol. I, 1878,
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Magneto-geologic chart of Republic Mountain, Marquette County: Vol. 1
pt. 1, 1873.
Marquette iron area: Vol. I pt. 1, 1873; IV, 1881; T.R. 3, 1954.
Menominee Range: Vol. I pt. 1, 1873; Pub. 8, 1912; 18, 1915.
Michigamme Lake area: P.R. 10, 1944; Open file.
Mines at Negaunee (includes Jackson Mine): Vol. I, 1878.
Norway Lake area, The Cambrian geology of: Open File, 1953.
See Dickinson, Gogebie, Iron, Marquette, Menominee counties.
Iron River district, Iron County, geology and contours: Pub. 8, 1910; Open file.
geology, mines, drill holes: Open file,
Groundwater problems, glacial map: T.R. 2, 1948,
Ishpeming-Negaunee area, Marquette County: Open file.
Isle Royale: C.T.J.; F. and W.; Vol. VI; Ann. Rept. 1908; Pub. 6.
Jackson, C. T., Report, Maps: Ex. Dce. No. 5, U.S. 81st Cong., 1st Sess., 1849.
East Sectional view, Copper Falls Mine.
Geological map of Keweenaw Point, Lake Superior.
Geological map of Isle Royale, Lake Superior.
Plan of the underground work of the Lac la Belle mines, S. W. Hill,
Underground work of the Northwest mines, S. W. Hill.
Topographical and underground plan of the Cliff Mine, S. W. Hill.
*Geologic map Isle Royale, Lake Superior, F. and W.
*Geologic map Keweenaw Point, Lake Superior, F. and W.
*Geologic map District between Keweenaw Bay and Chocolate River, F.
and W,
*Geologic map District between Portage Lake and Montreal River, F. and W.
Geologic map Township in Northern Peninsula subdivided by D. Houghton,
1845.
Geologic map District of township lines in Northern Peninsula surveyed by
‘Wm. Burt, 1846.
Geologic map Township lines of Northern Peninsula surveyed by Wm. Burt,
1845 for D. Houghton.
Geologic map of a district East and West of the Ontonagon, subdivided by
Messrs. Higgins and Hubbard.
Geologic map of a district subdivided by Messrs. Hubbard and Ives, 1846.
Jackson Mine: Vol. I, 1873.
Kalkaska County, geology, surface geology: Land Economic Survey 1927;
Open file.
glacial (surface) geology: Ms. 1946; Open file.
Kearsarge lode, Keweenaw County, mine shafts: Open file.
Kent County, drains: Pub. 28, 1919.
topographic map: Ann. Rept. 1901.
Keweenaw Bay and Chocolate River: F. and W.
Keweenaw copper range: Pub. 6, 1911.
Keweenaw County, Allouez Gap, Bare Hill, End of Pointe, Fish Cove Knob:
Vol. VI pt. 2.
Bohemia Conglomerate, union of 3 conglomerates: Open file.
Copper Mines, detailed map of recently active: Open file, 1949.
Copper Range, lodes, faults: Pub. 6, 1911; Open file.
producing ores, copper: Pub. 19, 1915,
Eagle River district: Vol. I, 1873.
Eagle River Valley: Open file.
Geologic map of: Vol. I pt. 2, 1873.
See C. T. Jackson and Foster and Whitney maps.
Lake Huron, currents in: Vol. IX, 1903.
Geologic reconnaissance along north shore of: Ann. Rept. 1904.
Lake Michigan, currents in: Pub. 45, 1948.

*Also published in the Foster and Whitney 1850 U.S. 81st Cong., 1st Sess., Ex. Doc. 9.
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Geological reconnaissance along north shore of: Ann. Rept. 1904.
Lake St. Clair, Bayfield chart of: Vol. IX pt. 1, 1903,
shore lines 1878, 1900: Vol. IX pt. 1, 1903.
Lake Superior and Barnum mines: Vol. I Atlas, 1878.
Lakes, glacial Great Lakes, stages: Ann. Rept. 1907; Pub. 40 pt. 1, 1936.
Lansing and East Lansing area, water analysis,
distribution of pumpage: P.R. 13, 1945.
location of wells: P.R. 13, 1945.
piezometric surface in Pennsylvanian sandstones: P.R. 18, 1945.
Lansing, Greater, water analysis: P.R. 18, 1945.
piezometric surface: P.R. 13, 1945.
Lapeer County, surface geology: Ann. Rept. 1901, 1907.
Lenawee, Branch, Cass, St. Joseph, Hillsdale: Ann. Rept. 1903.
Leelanau County, glacial (surface) geology: Ms. 1946. Open file.
Les Cheneaux Islands: Ann. Rept. 1904.
Limestone, areas of outerop: Pub. 21, 1916.
Loretto, Dickinson County, geology: P.R. 9, 1942.
Lower Peninsula, bog lime: Vol. VIII pt. 8, 1900.
coal basin contours: Vol. VIII pt. 2, 1900.
geology: C. Rominger Vol. III, 1876; A. C. Lane Vol. V pt. 2, 1895.
gypsum: Vol. IX pt. 2, 1903.
Luce County, surface formations: Land Economic Survey 1929. Open file;
Pub. 40 pt. 1, 1936.
Mackinae Island: Pub. 43, 1945.
Mackinac Straits area: Pub. 44, 1945.
Magnetics. See Baraga, Delta, Dickinson, Gogebic, Houghton, Iron, Marquette,
Menominee, and Ontonagon counties: Open file.
Marl deposits: Pub. 24, 1917; Open file for Allegan, Calhoun, Clinton, Eaton,
Hillsdale, Isabella (Coldwater Lake), Livingston, Newaygo, Oceana coun-
ties.
Marquette County, area bedrock, surface geology, water level contour: T.R. 3,
1954; Open file.
aerial photos, gold prospects: Open file.
Beacon Hill area: P.R. 11, 1945,
geology, mines: Vol. I pt. 1, 1873; IV, 1881; P.R. 10, 1944; Open file.
geology and magnetics, 63 township plat maps: Open file.
Gwinn district: Pub. 8, 1912; 18, 1915; Open file.
Ishpeming Gold Range: Open file, 1948.
Ishpeming-Negaunee area: Open file.
Lake Michigamme: P.R. 11, 1945,
Lake Michigamme area (Baraga County): Open file, 1947,
Magnetics, 2 township plat maps: Open file.
Marquette, Negaunee, Ishpeming, environs of: Vol. I Atlas, 1873; IV, 1881.
Marquette Range, geology and 9 other maps: Open file.
Michigamme Lake Area: P.R. 10 (6 maps), 1944.
New York Mine: Vol. I pt. 1, 1873.
North Lake area: Open file.
Pegmatite Knob: P.R. 10, 1944,
Peshekee River area: P.R. 11, 1945,
Presque Isle, geology contour: Open file.
Republic area: P.R. 10, 1944,
Ropes Gold Mine, areal geology: Open file.
Spruce River area: P.R. 11, 1945,
Marquette iron region: Vol. I and Atlas, 1878; IV, 1881; VI, 1899.
Menominee County, drumlin area, contours: Open file.
geology: Land Economic Survey 1925. Open file.
geology and magnetics, 50 maps on township base: Open file.
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magnetics, 11 maps on township base. Open file.
surface geology: Ann. Rept. 1906; Land Economic Survey 1925. Open file.
Menominee iron region: Vol. I pt. 1, 1873; Pub. b, 1911; 8, 1912; 18, 1915;
P.R. 5, 1939; 6, 1941; 8, 1942; 9, 1942.
Menominee Range: P.R. 5, 1939; 6, 1941; 8, 1942; 9, 1942.
Michigamme Lake area, geology: P.R. 10 (6 maps), 1944; 11, 1945.
Michigamme Mountain, Iron County: Open file.
Michigan series, area of (A. C. Lane): Vol. IX pt. 2, 1903.
Michigan, State of, geologic map, R. C. Allen, R. A, Smith and L. P. Barrett:
Pub. 23, 1916.
D. Houghton. See Map 1.
A, C. Lane: Vol. VIII pt. 2 bedrock contours; Ann. Rept. 1901, 1903, 1904,
1906.
H. M. Martin, Centennial geologic map: Pub. 39, 1937.
C. Rominger: Vol. III, 1876.
A. Winchell: Walling’s Atlas of Michigan, 1873. Also ms. map on cloth
in vault of Michigan State Library.
surface geology, A. C. Lane: Ann. Rept. 1907,
F. Leverett: Pub. 7, 1911; 9, 1912; 25, 1917.
H. M. Martin: Pub. 49, 1955.
Mineral resources and industries, locations of producing areas and plants:
Pub. 8, 1912; 24, 1817; 27, 1918; 29, 1520; 37, 1928,
Mines, iron, copper: See Vol. I, 1873; IV, 1881.
Mining regions of Gogebic and Ontonagon counties: Open file.
Monroe County, bedrock geology, surface geology, thickness of drift, oil, gas,
and artesian areas: Vol. VII pt. 1 (2 maps), 1900.
Monroe-Salina group, thickness: Pub. 38, 1933,
Montmorency County, surface and hardrock formations: Land Economic
Survey 1930. Open file.
Mount Bohemia, intrusive rocks of: Ann. Rept. 1908.
Negaunee, Ishpeming, Marquette County, environs of: Vol. IV, 1881,
New York Mine: Vol. I Atlas, 1873.
North Lake district, Marquette County: Open file.
Northern (Upper) Peninsula, altitude: Pub. 25, 1917; Open file,
central area of: Vol. I pt. 1, 1873.
clay and shale areas: Pub. 36, 1928,
Geological reconnaissance along north shore of lakes Huron and Michigan:
Ann, Rept. 1904.
Original vegetation: Ann. Rept. 19086.
physiographie provinces: Pub. 30, 1921.
sand areas: Pub. 41, 1936.
surface geology: Ann. Rept. 1904, 1907; Pub. 7, 1911; 25, 1917.
surface geology, large scale edition, 1911: See Michigan, State of. Pub. 7,
1911,
Norway Lake area, Dickinson County, Pre-Cambrian geology of: Open file, 1958.
Oakland County, drainage, gaging stations: P.R. 11, 1945.
geologic and bedrock contours: Pub. 48, 1955.
surficial geology and drift thickness: Pub. 48, 1955.
water table and artesian pressure contours: Pub. 48, 1955.
Ogemaw County, 83 maps, geology, structure, surface: Land Economic Survey
1936-1937. Open file. P.R. 2, 1937.
Oil and gas fields and structures, central Michigan: Pub. 38, 1933.
Clayton structure: P.R. 3, 1937.
Crystal oil field: P.R. 1, 1936.
Deerfield anticline: Pub. 37, 1928,
Dore oil field: P.R. 4, 1938.
Dundee structure: Pub. 37, 1928.
Howell structure: Pub. 88, 1933.

rm
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Monterey field: P.R. 3, 1937.

Mount Pleasant field: Pub. 38, 1933.

Muskegon field: Pub. 37, 1928; 88, 1933.

Ogemaw County: P.R. 2, 1937.

oil and gas, blue line maps: Open file.

Port Huron field: Pub. 19, 1915.

Saginaw field: Pub. 14, 1914; 37, 1928.

West Branch oil field: P.R. 2, 1937.

wildcat wells: Pub. 87, 1928; Open file; blue line prints.

Oil and gas maps, Open file, from 1933 forward. See appended list.
Ontonagon County: Open file.
Adventure mine area: Open file, 1942.
Algoma, North Lake, Indiana and Bohemia mine property: Open file.
Copper range, contours, 4 maps: Open file.
Firesteel area, dip needle survey: Open file.
geology and magnetics, 43 maps on township base: Open file.
Porcupine Mountain area contours: Open file.
base maps of, from courthouse plats at Ontonagon: Open file.
Union Bay and vicinity, includes Porcupines, topography: Open file.
White Pine Mine, Stratigraphie section in vicinity of: Open file, 19583.
Osceola amygdaloid, near Calumet, Houghton County, shafts: Open file.
Paleozoic formations of Michigan, map of, with location of limestone quarries:
Pub. 14, 1914; 21, 1916.
formations: Vol. III, 1876; Ann. Rept. 1905; Pub. 9, 1912; 21, 1916. See Mich-

igan, State of.

Peat. See Vegetation.

Pegmatite Knob, Republic: P.R. 10, 1944.

Pennsylvanian formation: Pub. 88, 1933; 40 pt. 2, 1936.

Peshekee River area: P.R. 11, 1945.

Pleistocene maps: Ann. Rept. 1904, 1905, 1906, 1907; Pub. 7, 1911; 9, 1912;
25, 1917; 36, 1926; 38, 1933; 40 pt. 1, 1936; 48, 1955; 49, 1955.

Ms. map of counties: F. Leverett and others. Open file.

Ms. of on U.S.G.S. Topographic maps. F. Leverett and others. Open file.
Porcupine Mountains and vicinity: F. and W.; Ann. Rept. 1905, 1908; Pub. 24,

1917; Open file.

Portage Lake area, Houghton County, conglomerate beds: Vol, VI pt. 2, 1899,
Portage Lake district, Houghton County: Open file.
Pre-Cambrian formations of Dickinson County: P.R. 6, 1941,
Menominee range: P.R. 5, 1939; 8, 1942.
Pre-Pleistocene geomorphology, Saginaw Lowland: Open file, 1954.
Presque Isle County, limestone areas: Open file.
Sunken Lake: Open file.
surface geology: Ms. 1941, Open file.
Presque Isle, Marquette County, geology contour: Open file,
Producing lodes, copper, from Atlanta to Challenge: Open file.

La Salle to Atlanta: Open file.

Quincy Fault zone and vicinity, magnetics, Houghton County: Open file.

Quinnesec area, Dickinson County: Open file; P.R. 9, 1942.

Randville district, geological map: Open file, 1946.

Republic Mountain and vicinity: Vol. I Atlas, 1873.

Rockport quarry, Alpena County, limestone and test hole locations: Open file.

Ropes gold mine area: Open file.

Roscommon County, soils, vegetation, surface geology: Ann. Rept. 1903; Land
Economic Survey 1924. Open file.

Saginaw formations, outerop areas: Pub. 40 pt. 2, 1936.

Saginaw Lowland, pre-Pleistocene geomorphology of: Open file, 1954.

St. Clair County drains: Pub. 28, 1919,

St. Clair flats: Vol. IX pt. 1, 1908.
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Salina salt beds, thickness: Pub. 44, 1945,

Salt basins, Detroit River, Salina: Pub. 38, 1933.

Salt deposits: Pub. 8, 1912.

Sand area of Michigan: Pub. 41, 1936.

Sanilac County, geology: Vol. VII pt. 8, 1900.

Schooleraft County, surface formations, geology: Land Economic Survey 1932.
Open file. Pub. 40 pt. 1, 1936.

Sholdeis-Doane and Red Rock explorations: Open file, 1951.

Soils and forest types of the Michigan Forestry Reserve: Ann. Rept. 1903.

Southeastern QOakland County, altitudes and trends of lakes: P.R. 16, 1954.

areal geology: P.R. 16, 1954.

Pontiac, location of wells, of borings: P.R. 16, 1954.

surface geology: P.R. 16, 1954.

well locations: P.R. 16, 1954.

Southern (Lower) Peninsula, altitude: Pub. 25, 1917.
clay and shale areas: Pub. 36, 1926,
contours of rock surface: Vol. VII pts. 1 and 2, 1900; Ann. Rept. 1907; Ms.
progress map. Open file,
geology: Vol. III, 1876; Ann. Rept. 1907; Pub. 15, 1914; 37, 1928; 38, 1933;
39, 1937; 49, 1955.
original swamp areas: Ann. Rept. 1906.
Pennsylvanian rocks: Pub. 40 pt. 2, 1936.
physiographie provinces: Pub. 30, 1921,
salt deposits: Pub. 8, 1912,
surface geology: Ann. Rept. 1907; Pub. 7, 1911; 9, 1912; 25, 1917; 49, 1955.
surface geology, revised edition: Co-op. Michigan Department of Agricul-
ture, 1924.
topographic. Ms. 1955, Open file, Also overprint Pub. 49, 1955.
Spruce River and Peshekee River areas: P.R. 11, 1945,
Sturgeon quartzite area, Dickinson County: Open file.
Sunday Lake area, Gogebic County, topographic map: Open file.
Surface geology. See Pleistocene.
Swamp areas, Original of the Lower Peninsula of Michigan: Ann. Rept. 1906.
Tahquamenon-Manistique drainage region, surface geology: Pub. 40 pt. 1, 1936.
Thickness map of Michigan formations: Pub. 38, 1933.
Toivola-Challenge area, Houghton County, dip needle: 1937. Open file.
Topographic maps. See Map Index of Quadrangles.
Manuseript topographic map 100-foot contour interval of Southern Penin-
sula. Open file.
Note: Topographic maps of Berrien, Branch, Calhoun, Cass, Eaton, Genesee,
Hillsdale, Ingham, Jackson, Lenawee, Livingston, Monroe, Oakland, St.
Joseph, Washtenaw, and Wayne counties were made by State Topographer
Sylvester Higgins, Douglass Houghton, State Geologist 1838-1840. The
maps of Calhoun, Jackson, Lenawee, and Washtenaw counties are repro-
duced in Geological Reports of Douglass Houghton, Michigan Historical
Commission, 1928,
Traverse formation, subsurface structure of: Pub. 38, 1933.
Tuscola County, geology, topography, soils: Ann. Rept. 1908, 1908.
Upper Peninsula. See Northern Peninsula.
Van Buren County, drainage areas: Pub. 48, 1955.
glacial history, map sequence of glacial retreat: Pub. 48, 1955.
Vegetation, Original, of the Upper Peninsula of Michigan: Ann. Rept. 1906.
Walnut Lake (Oakland County), surface geology: Ann. Rept. 1907.
Washington and Edwards mines: Vol. I Atlas, 1873.
Wayne County, bedrock geology, surface geology, wells: Pub. 12, 1913
White Pine mine to Lake Superior, geology: Pub. 24, 1917.

Stratigraphic section in vicinity of: Open file, 1953.
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Wyandotte-Winona area, Houghton County, Dip needle survey of: P.R. 7, 1941.
References:

For geologic maps of Michigan not published by Michigan Geological Survey
or Department of Conservation, consult:

Bibliography of the Printed Maps of Michigan, 1804-1880, Louis C. Kar-
pinski. Michigan Historical Collections.

Index to Geologic Mapping in the United States, State of Michigan. Com-
piled by Leona Boardman, 1953.

OIL AND GAS MAPS

Allegan County:
3502 Allegan County.
3604 Casco Township, T.IN., R.16W.
35625 Dorr Township, T.4N., R.12W.
3696 Fillmore Township, T.4N., R.15W.
85656 Heath Township, T.3N., R.14W.
8573 Hopkins Township, T.3N., R.12W.
3639 Lee Township, T.IN., R.15W.
3526 Monterey Township, T.3N., R.13W.
3531 Overisel Township, T.4N., R.14W.
3501 Salem Township, T.4N., R.13W.
3562 Trowbridge Township, T.IN., R.13W.
3650 Wayland Township, T.3N., R.11W.

Arenac County:
3495 Arenac County.
3558 Adams Township, T.19N., R.3E.
3500 Clayton Township, T.20N., R.4E.
3580 Deep River Township, T.19N., R4E.

Barry County:
3551 Barry County.
3634 Freeport Field, T.4-5N., R.8-9W.
3633 Hope Township, T.2N., R.9W.

Bay County:
3560 Bay County.
3626 Bangor-Bay City Field, T.14N., R.5E.
3637 Gibson Township, T.18N., R.3E.
3597 Hampton Township, T.14N., R.6E.
3567 XKawkawlin-Monitor Field, T.14N., R.4E.
3620 Mt. Forest Township, T.17N., R.3E.
3622 Pinconning Field, T.17N., R.4E.

Berrien County:
3621 Berrien County.

Clare County:
3496 Clare County.
3645 Cranberry Lake Gas Field, T.20-2iN., R.5-6W.
3655 Cranberry Lake Oil Field, T.20-21N., R.5-6W.
3532 Freeman Township, T.18N., R.6W.
3559 Hamilton Township, T.19N., R.3W.
3681 Lake George Field, T.18-19N., R.5-6W.
3646 Marion Gas Field, T.19-20N., R.6-TW.
3539 Redding Township, T.19N., R.6W.
3666 Skeels Lake Oil Field, T.20N., R.2-3W.
3569 Winterfield Township, T.20N., R.6W.

I
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Crawford County:
3623 Crawford County.
3624 Beaver Creek Township, T.25N., R.4-5W.

Gladwin County:

3440 Gladwin County.

3444 A Beaverton Township, T.17N., R.2W.,
3518 Bentley Township, T.17N., R.2E.
3631 Billings Township, T.17N., R.1E.
3498 Buckeye Township, T.18N., R.1W.
3672 Burman Oil Field, T.20N., R.1W.
8444 Tobacco Township, T.17N., R.1W.

Gratiot County:
3447 Gratiot County.
3438 New Haven Township, T.10N., R4W.

Ionia County:
3600 Ionia County.

Isabella County:
3477 Isabella County.
3314 Broomfield Township, T.14N., R.6W.
3095A Chippewa Township, T.14N., R.3W.
3599 Coldwater Township, T.16N., R.6W.
3314A Deerfield Township, T.14N., R.5W.
3098A Denver Township, T.156N., R.3W.
3272A Gilmore Township, T.16N., R5W.
3630 Isabella Township, T.15N., R4W.
3272 Vernon Township, T.16N., R4W.
3542 Wise Township, T.16N,, R.3W.

Jackson County:
3685 Concord Oil Field, T.3-4S., R.3W.

Kalamazoo County:
3554 Kalamazoo County.

Kalkaska County:
3654 Kalkaska County.

Kent County:
3546 Xent County.
3609 Algoma Township, T.ON.,, R.11W,
3544 Walker Township, T.7N., R.12W.
3545 Wyoming Township, T.6N., R.12W.

Lake County:
3570 Lake County.

Lapeer County:
3476 Lapeer County.

Livingston County:
3282 Livingston County.
3638 Howell Gas Field, T.3N., R.4E.

Mason County:
3627 Mason County.
3671 Eden Oil Field, T.17N., R.16W,
3628 Eden Township, T.17N., R.16W.

Mecosta County:
3453 Mecosta County.
3449A Austin Township, T.14N.,, R.OW.
3601 Chippewa Township, T.16N., R.8W.
3587 Fork Township, T.16N., R.7TW.
3653 Green Township, T.16N., R.10W.
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8465 Hinton Township, T.13N., R.8W.
3461 Millbrook Township, T.13N., R.TW.
3449 Morton Township, T.14N., R.8W.
3673 Wheatland Oil Field, T.14N., R.TW.

Midland County:
3494 Midland County.
3519 Edenville Township, T.16N., R.1W.
3098 Geneva Township, T.15N., R.2W.
3095 Greendale Township, T.14N., R2W.
8309 Jasper Township, T.13N., R.2W.
3629 Jerome Township, T.15N., R.1W.
3309A Porter Township, T.13N.,, R.1W.
3669 Sanford Oil Field, T.15N., R.1E.-1W.

Missaukee County:
3564 Missaukee County.
3588 Aetna Township, T.22N., R.6W.
3649 Cannon Creek Field, T.24-25N., R.6-TW,
3590 Enterprise Township, T.23N., R.5W.
3584 Norwich Township, T.24N., R.5W.
8571 Riverside Township, T.21N., R.TW.

Monroe County:
3505 Monroe County.
3552 Dundee Township, T.6S., R.6E.

Montcalm County:
8454 Montcalm County.
3462 Belvidere Township, T.12N., R.7W,
3598 Bloomer Field, T.8-9N., R.5W.
8505 Cato Township, T.12N., R.8W.
8438A Crystal Township, T.10N., R.5W.
8446A Day Township, T.11N., R.6W.
8667 Douglass Oil Field, T.11-12N., R.7W.
8603 Douglass Township, T.11N., R.7TW.
3446 Ferris Township, T.11N,, R.5W.
3467 Home Township, T.12N,, R.6W.
8678 Reynolds Oil Field, T.12-13N., R.9-10W.
8670 Stanton Oil and Gas Field, T.11N., R.7TW.

Muskegon County:
8557 Muskegon County.
8229B Laketon Township, T.10N., R.17TW.
8229A Muskegon Township, T.10N., R.16W.
8659 Ravenna Field, T.8-9N., R.14-15W.

Newaygo County:
8581 Newaygo County.
8668 Croton OQil Field, T.12N., R.11W.
3679 Ensley Oil Field, T.11N,, R.11-12W.
3606 Garfield Township, T.12N., R.13W.
3684 Goodwell Gas Field, T.14N., R.11W,
3674 Goodwell Oil Field, T.14N,, R.11W.
3593 Goodwell Township, T.14N., R.11W.
3675 Huber Gas Field, T.14-15N., R.14W,
8592 Norwich Township, T.13N., R.11W.
3677 Woodville Gas Field, T.156N., R.11W.
3676 Woodville Oil Field, T.15N., R.11W.

Oakland County:
3664 Oakland County.
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QOceana County:
3455 Oceana County.
3607 Claybanks Township, T.13N., R.18W.
8311 Elbridge Township, T.15N., R.16W.
3311A Hart Township, T.15N., R.17TW.
8632 Mears Township, T.14-156N., R.18-19W.
3625 Pentwater Township, T.16-17N., R.17-18W.
Ogemaw County:
3452 Ogemaw County.
3652 Edwards Township, T.21N., R.1E,
3471 Mills Township, T.21N., R.3E.
8472 Ogemaw Township, T.22N., R.1E.
3651 Rose City Field, T.23-24N., R.2-3E.
8687 West Branch Field, T.21-22N., R.1-2-3E,
3687A West Branch Field—Detroit River, T.21-22N., R.1-2-3E.
3469 West Branch Township, T.22N., R.2E.

Osceola County:
3561 Osceola County.
3688 Ashton Field, T.18-19N., R.10W.
8589 Cedar Township, T.18N., R.IOW.
3568 Lincoln Township, T.18N., R.10W,
3579 Osceola Township, T.18N., R.8W,
3644 Reed City Gas Field, T.17-18N., R.10W.
8594 Rose Lake Township, T.19N., R.OW.
3656 Sherman Township, T.20N., R.9W.
3635 Sylvan Township, T.18N., R.TW.

Ottawa County:
3548 Ottawa County.
3591 Holland Township, T.5N., R.15W.
38549 Tallmadge Township, T.7N,, R.13W.
3682 Wright Oil Field, T.8N., R.13W,
8583 Zeeland Township, T.5N., R.14W.,

Roscommon County:
3555 Roscommon County.
3680 Headquarters Detroit River Field, T.20-21N., R.3W.
38572 Headquarters Field, T.20-21N., R.3W.
3657 St. Helen Qil Field, T.23-24N., R.1E., 1-2W.

Saginaw County:
8578 Saginaw County.
8468 Birch Run Township, T.10N., R.6E.

Tuscola County:
8576 Tuscola County.
3641 Akron Township, T.14N,, R.8E.
3608 Arbela Township, T.10N., R.7E.
3686 Elmwood Oil Field, T.14N., R.10E.

Van Buren County:
3538 Van Buren County.
3582 Bangor Township, T.2S., R.16W.
3584 Bloomingdale Township, T.1S,, R.14W.
8541 Columbia Township, T.1S,, R.15W.
8586 Geneva Township, T.1S., R.16W.
83661 Porter Township, T.4S., R.13W.

Washtenaw County:

3662 Washtenaw County.
8663A Northville Field, T.1S.-1N., R.7-8E.

INDEX OF MAPS 111

Wayne County:
3664 Wayne County.
3663 Northville Field, T.1S.-IN., R.7-8E.

GENERAL MAPS

3640 Small Wildeat Oil Well Map of Southern Peninsula.
38643 Oil and Gas Field Map.

3524 Large Wildcat Oil Well Map of Southern Peninsula.
3527 Trend Map of Southern Peninsula.

8434 Geological Cross Section of Southern Peninsula.
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Derivation of name, introduction in Michigan, and significant usage in Mich-
igan Geological Survey publications. For usage elsewhere, consult U.8.G.S.
Bull. 769, 896 and later bibliographies, and the list of References in Part II
of this volume.

ABBREVIATIONS

A.AA.S. Proc—American Association for the Advancement of Science Pro-
ceedings.

A.A.P.G. Bull—American Association of Petroleum Geologists Bulletin.

Acad. Nat. Sci. Philadelphia Proc.—Academy of Natural Sciences Philadelphia
Proceedings.

Am. Comm. Rept. Internat. Geol. Cong.—American Committee Report Inter-
national Geologic Congress.

Am. Geol.—American Geologist.

Am. Inst. Min. Eng. Trans.—American Institute of Mining and Metallurgical
Engineers Transactions.

Am. Jour. Sci. 3d ser—American Journal of Science, 3d series.

Am. Jour. Sci. ser. 4—American Journal of Science, series 4.

Am. Jour. Sci. ns.—American Journal of Science, new series.

Am. Philos. Soc. Proc—American Philosophical Society Proceedings.

Annales sci. nat.—Annales des sciences naturelles.

Ann. Rept.—Annual Report.

Canada Geol. Surv. Prog. Rept—Canada Geological Survey Progress Report.

Canada Geol. Surv. M.—Canada Geological Survey Memoir.

Canada Geol. and Nat, Hist. Surv. ns.—Canada Geological and Natural History
Survey, new series.

Chi. Acad. Sci. and Nat. Hist. Surv.—Chicago Academy of Science and Natural
History Survey.

Chi. Geol. and Nat. Hist. Surv.—Chicago Geological and Natural History
Survey.

Co.—County.

Edinburgh New Philos. Jour.—Edinburgh New Philosophical J ournal.

Eng. and Min. Jour.—Engineering and Mining J ournal.

Geol. Mag. London ns—Geological Magazine of London, new series.

G.S.A. Bull.—Geological Society of America Bulletin.

Geol. See.—Geology Section.

Indiana Acad. Sci. Proc.—Indiana Academy of Science Proceedings.

Jour. Geol.—Journal of Geology.

Lake Superior Min., Inst. Proc.—Lake Superior Mining Institute Proceedings.

London and Edinburgh Philos. Mag. and Jour.—London and Edinburgh Philo-
sophical Magazine and Journal.

Man. Geol.—Manual of Geology.

Mich. Acad. Sci.—Michigan Academy of Science.

Mich. Acad. Sci, Arts and Lett.—Michigan Academy of Science, Arts and
Letters.

Mich. Geol. Soc.—Michigan Geological Society.

M.G.8.—Michigan Geological Survey.

M.G.S. Ann. Rept—Michigan Geological Survey Annual Report.

M.G.S. P.R.—Michigan Geological Survey Progress Report.

M.G.S. Pub.—Michigan Geological Survey Publication.

M.G.S. Vol—Michigan Geological Survey Volume.
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Mich. Leg. H.D.—Michigan Legislature House Document.

Mich. Leg. J.D.—Michigan Legislature Joint Document.

Mich. Leg. S.D.—Michigan Legislature Senate Document.

Minnesota Geol. Nat. Hist. Surv.—Minnesota Geological and Natural History
Survey.

Missouri Bur. Geol. and Mines—Missouri Bureau of Geology and Mines.

Mon.—Monograph.

Ohio Geol. Surv. Rept. Prog.—Ohio Geological Survey Report of Progress.

Ottawa Nat.—Ottawa Naturalist.

Pal. New York-—Paleontology of New York.

pt—Part,

Pennsylvania Geol. Surv. Rept. Appen.—Pennsylvania Geological Survey Re-
port, Appendix.

Phil. Acad. Sei. Jour.—Philadelphia Academy of Science Journal.

Philos. Mag. 3 ser.—Philosophical Magazine, 3d series.

P.P.—Professional Paper.

P.R.—Progress Report.

Prel. Rept. Prog. Geol. Surv.—Preliminary Report of Progress of the Geological
Survey.

Pub.—Publication.

Rept. St. Bd. Geol. Surv.—Report of the State Board of Geological Survey.

Sei. ns.—Science, new series.

Smithsonian Mise. Coll.—Smithsonian Miscellaneous Collections.

Twp.—Township.

Univ. Mich. Dept. Geol.—University of Michigan, Department of Geology.

U.S.G.S. Ann. Rept.—United States Geological Survey Annual Report.

U.S.G.8. Mon.—United States Geological Survey Monograph.

U.S.G.S. P.P.—United States Geological Survey Professional Paper.

U.B.G.S. W.-S5.P.—United States Geological Survey Water-Supply Paper

U.8. Cong. Spec. Sess. Sen, Ex. Doc.—United States Congress Special Session,
Senate Executive Document.

U.S. Nat, Mus. Proc.—United States National Museum Proceedings.

Vol.—Volume.

Wash. Acad. Seci. Jour.—Washington Academy of Science Journal.

Wisconsin Acad. Sci., Arts and Lett. Trans.—Wisconsin Academy of Science,
Arts and Letters Transactions.

Wisconsin Geol. Surv. Ann. Rept.—Wisconsin Geological Survey Annual Re-
port.

W.-S.P.—Water-Supply Paper.

NOMENCLATURE

Acadian.
J. W. Dawson, 1868. Am. Assoc. Adv. Sci. Proe. Vol, 16.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
Acervularia beds. Devonian.
A. Winchell, 1861. M.G.S. First Bien. Rept. Thunder Bay Island Carter
Quarry, Alpena Co.
A. W, Grabau, 1902. M.G.S. Ann, Rept. 1901. Shore Little Traverse Bay,
Charlevoix Co.
R. B. Newcombe, 1928. M.G.S. Pub. 37.
Thunder Bay, Alpena Co., Michigan.
Adair Moraine. Pleistocene.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Adair, St. Clair Co., Michigan.
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Adventure Lode. Keweenawan.
R. E. Hore, 1915. M.G.S. Pub. 19.
Adventure Mine, Houghton Co., Michigan.
Afton beds. Devonian.
W. A. Kelly, 1940. Mich. Acad. Sci., Arts and Lett. and M.G.S. 10th Ann.
Geol. Excur. Guidebook.
Afton, Cheboygan Co., Michigan.

Aftonian. Pleistocene.
T. C. Chamberlin, 1895. Jour. Geol. Vol. 3.
I. C. Russell, 1905. M.G.S. Ann. Rept. 1904.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.

Agogebic. Huronian.
R. C. Allen, 1912. M.G.S, Pub. 8.
Former name of eastern end of Penokee iron range.

Ajibik fm. Huronian.
Rept. Spec. Comm. L. Superior region reported by A. C. Lane, 1905.
A. C. Lane, 1905. M.G.S. Ann. Rept. 1904; M.G.S. Ann. Rept. 1906.
A.C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
Ajibik Hills, Marquette Co., Michigan.
Ajibik quartzite. Huronian,
C. R. Van Hise and W. S. Bayley, 1895. U.S.G.S. 15th Ann. Rept.
R. C. Allen, 1910. M.G.S. Pub. 38; 1915, M.G.S. Pub. 18.
R. C. Allen, R. A, Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sci. Geol. See. and M.G.S., 1939. 9th Ann. Geol. Excur. Guide-
book.
W. A. Seaman, 1944, M.G.S. P.R. 10; 1945, M.G.S. P.R. 11.
V. L. Ayres, 1944, M.G.S. P.R. 10.
Ajibik Hills north of Palmer, Marquette Co., Michigan,

Albany conglomerates, Albany and Boston amygdaloid. Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2.
L. L. Hubbard, 1898. M.G.S. Vol. VI, pt. 2.
Albany and Boston Mine, Houghton Co., Michigan.

Alcona Moraine. Pleistocene.
F. B. Taylor, 1897. Jour. Geol. Vol. 25.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
F. Leverett, 1902. M.G.S. Ann. Rept. 1901,
Alcona Co., Michigan.

Alexandrian.
T. E. Savage, 1908. Am. Jour. Seci. ser. 4 new, Vol. 25.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Algoma granite.
Mich. Acad. Sci. Geol. Sec. and M.G.S., 1939. 9th Ann. Geol. Excur. Guidebook.
Algoma District, Ontario.

Algomah amygdaloid. Keweenawan.
Long local usage.
R. E. Hore, 1915. M.G.S. Pub. 19.
B. S. Butler, 1929, U.S.G.S. P.P. 144.
Algoma Mine, Ontonagon Co., Michigan.

Algomah, glacial lake beach. Pleistocene.
W. H. Hobbs, 1911, M.G.S. Pub. 5. From F. B. Taylor ms. for U.S.G.S.
Mon. 53.
F. B. Taylor, 1915. U.S.G.S. Mon. 53, (named in 1893).
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S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Algomah Mills, Ontario.

Algonkian.

C. D. Walcott, 1899. Am. Jour. Sci. 3d ser., Vol. 37.

J. W. Powell, 1899. U.S.G.S. 10th Ann. Rept.

I. C. Russell, 1907, M.G.S. Ann. Rept. 1906. A. C. Lane: Equivalent to
Huronian.

R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18.

R. E. Hore, 1912. M.G.S. Pub. 8.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1933. M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Algonquin beach; glacial lake. Pleistocene.
J. W. Spencer, 1891, Am. Jour. Sci. 3d ser. Vol. XLI.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
F. Leverett, 1902. M.G.S. Ann. Rept. 1901; 1911, M.G.S. Pub. 7; 1912, M.G.S.
Pub. 9; 1917, M.G.S. Pub. 25.
L. J. Cole, 1903. M.G.S. Vol. IX, pt. 1.
I. C. Russell, 1905. M.G.S. Ann. Rept. 1904.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907; 1909, M.G.S. Ann. Rept. 1908.
W. M. Gregory, 1912, M.G.S. Pub. 11.
W. H. Sherzer, 1913. M.G.S. Pub. 12.
I. D. Scott, 1921, M.G.S. Pub. 30.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
K. Spiroff, 1941. M.G.S. P.R. 7.
G. C. Tague, 1948, M.G.S. Pub. 45, pt. 1.
J. L. Calver, 1948. M.G.S. Pub. 45, pt. 2.
G. M. Stanley, 1945. M.G.S. Pub. 48, 44.
o

A

—
—

uez Conglomerate. Keweenawan.

A. R. Marvine, 1873. M.G.S. Vol. I pt. 2.

L. L. Hubbard, 1895. M.G.S. Vol. V, pt. 2.

A. C. Lane, 1898. M.G.S. Vol. VI; 1911, M.G.S. Pub. 6, Albany and Boston.
R. E. Hore, 1915, M.G.S. Pub. 19.

K. Spiroff, 1941. M.G.S. P.R. 7.

Allouez Mine, Houghton Co., Michigan.

Alpena limestone. Devonian.

A. W. Grabau, 1902. M.G.S. Ann. Rept. 1901, defined, 1916 unpublished ms.

R. A, Smith, 1916. M.G.S. Pub. 21.

R. C. Allen, R. A. Smith, and L. P, Barrett, 1917. M.G.S. Pub. 28, legend
geol. map.

W. A, Ver Wiebe, 1927. Mich. Acad. Sci. Papers Vol. 7. Redefined.

E. R. Pohl, 1930. U.S. Nat. Mus. Proce. Vol. 76, art. 14, from Grabau 1915
unpublished ms. series (stage).

R. B. Newco'mbe, 1933. M.G.S. Pub. 38.

A. S. Warthin, Jr., and G. A. Cooper, 1935. Wash. Acad. Sci. Jour. Vol. 25,
No. 12, restricted.

H.. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.

Mich. Acad. Sci. Arts and Lett. Geol. Sec. and M.G.S., 19387, 1938, and 1940.
.’Zth, 8th, and 10th Ann. Geol. Excur. Guidebooks.

Mich. Geol. Soc., 1949, 1951, and 1952. Ann. Geol. Excur. Guidebooks.

G. V. Qohee, 1947. U.S.G.S. (Co-op. M.G.S., Univ, Mich. Dept. Geol.) Oil and
gas investigations Chart 28.

Alpena, Alpena Co., Michigan.

Ambherstberg dolomite. Devonian.
‘W. H. Sherzer and A. W, Grabau, 1909. G.S.A. Bull. Vol. 19.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
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W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2. Described p. 2.

R. A. Smith, 1916. M.G.S. Pub. 21.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928, M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Mich. Geol. Soc., 1951 and 1952. Ann. Geol. Excur. Guidebooks.

A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.

Ambherstberg, Ontario.
Ancient Lake Ridge (Belmore, Whittlesey Beach). Pleistocene.

B. Hubbard, 1840. 3d Ann. Rept. State Geologist. Mich. Leg. S.D. 1840 Vol.

2, No. 7.

Anderdon limestone. Devonian.
W. H. Sherzer and A. W. Grabau, 1908. Sci. ns Vol. 27.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2. Described p. 2.
R. A. Smith, 1916. M.G.S. Pub. 21.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.
Mich. Geol. Soc., 1951 and 1952. Ann. Geol. Excur. Guidebooks.
iA. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.
Anderdon Quarry, Anderdon Twp., Essex Co., Ontario.

Animikie Group. Huronian. (Animikian).
T. S. Hunt, 1873. Am. Inst. Min. Eng. Trans. Vol. 1.
Rept. Spec. Comm. L. Superior Region Jour. Geol. in M.G.S. Ann. Rept. 1904.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908, neo-Huronian.
R. C. Allen, 1915. M.G.S. Pub. 18.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
Animikie, Indian name for Thunder Bay on north shore L. Superior.

Antoine dolomite. Lower Huronian.
C. R. Van Hise, 1899, U.S.G.S. 19th Ann. Rept. and Mon. 36.
Lake Antoine, Dickinson Co., Michigan.

Antrim shale. Upper Devonian, Mississippian (see St. Clair, Huron, Genesee).
A. C. Lane, 1901. Michigan Miner Vol. 3, No. 1; 1902, M.G.S. Ann. Rept. 1901,
“t is this outerop (half mile south of the pier of Norwood) which has led
me when informed by the U.S. Survey that the name of St. Clair . . .
has been used . . . to apply the term Antrim to the shale lying above the
Traverse up to the Berea Grit, since they are well exposed here in Antrim
County.”
A. W. Grabau, 1902. M.G.S. Ann. Rept. 1901.
J. Cole, 1903. M.G.S. Vol. IX, pt. 1.
C. Lane, 1905. M.G.S. Ann. Rep. 1908, Antrim and Berea in Devonian.
C. Lane, 1905. M.G.S. Ann. Rept. 1904.
F. Cooper, 1906. M.G.S. Ann. Rept. 1905; 1907, M.G.S. Ann. Rept. 1906.
C. Lane and A. E. Seaman, 1909. M.G.S. Ann, Rept. 1908.
H. Sherzer, 1913. M.G.S. Pub. 12. Genesee.
A. Smith, 1914, M.G.S. Pub. 14.
. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
R. B. Newcombe, 1928. M.G.S. Pub. 37. Senecan.
R. B. Newcombe, 1933. M.G.S. Pub. 38. L. Antrim, Devonian. U. Antrim,
Mississippian.
G. E. Eddy, 1936. M.G.S. P.R. 1.
E. A. Newman, 1936. M.G.S. P.R. 2.

L.
A,
A.
w.
A,
w.
R.
R
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I(:}I. II& Iﬁ‘ingle, 1937. M.G.S. P.R. 3.
- M. Martin, 1937. M.G.S. Pub. 39, legend geol
G. V. Cohee, 1951, U.S.GS. (Co-op. M.G.5. Univr Mi

M.arllld éaslinvestigations Chart(4i). p. M.G.S., Univ. Mich. Dept. Geol.) Oil

ich. Geol. Soc., 1952. Ann. Geol. E i
A.J. Mozola, 1985. M.G.S. Pub. 48, pt. 2. Guidebook.
Antrim Co., Michigan.

Anvil chert. Upper Huronian.

W. O. Hotchkiss, 1919, i
Coveby Do, I Eng. and Min. Jour. Vol. 108. Member Ironwood fm.,

Anvil Mine, east of Bessemer, Gogebic Co., Michigan.
Arcadian amygdaloid. Keweenawan.
L. L. Hubl?ard, 1898. M.G.S. Vol. VI, pt. 2.
Arcadian Mine, Houghton Co., Michigan.
Ax‘}chean system; series,
. D. Dana, 1872. Am. Jour. Sci. 3d ser. Vol
. . 8 . . .3
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd.
, . M.G.S. . St. Bd. Geol. Surv. 1891-18 i
A. C. Lane, 1902. y « ' iy
Conme, 1 02. M.G.S. Ann. Rept. 1501. “I use Archean to include all pre-
A. C. Lane, 1902. i
oy yane, Legend geol. map in M.G.S. Ann. Repts. 1901, 1903, 1904
R. C. Allen, 1910. M.G.S. Pub. 3. Basem
s . M.G.S. . 3. ent complex.
g. g ﬁllllen, I1{912. M.G.S. Pub. 8; 1915, M.G.S. r?’ﬁlfxm
. C. en, R. A. Smith, . LG.S
o mith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend geol.
R. B. Newcgmbe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Archeozoic.

J. D. Dana, 1872. Corals and Coral Island i
2 . s, appendix.
H. M. Martin, 1937. M.G.S. Pub. 39, legend gtg)ll). m:;.

Arenaceous slate group. Huronian.
C. Rominger, 1881. M.G.S. Vol. IV.

Al&ko;t;, glacial lake. Pleistocene.
. W. Spencer, 1891. Am. Jour. Sci. 3d ser. Vol
, . . Sei. . . 41
W. H. Sherzer, 1900. M.G.S. Vol VII, pt. 1; 1913, 1
y . M.G.S. . , pt. 1; 1913, M.G.S.
A.'C.Lane, 1900. M.G.S. Vol. VII, pt. 2. %1% MGS. Pub. 12.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.

F. B. Taylor, 1915. U.S.G.S. Mon. 53.
F. Leverett, 1917. M.G.S. Pub. 25.
Arkona, Ontario.

Arnheim. Upper Ordovician.
g. g (F;‘oerste,d 1905. Sei. ns. Vol. 22,
. C. Case and W. I. Robinson
Arnheim, Brown Co., Obi, 1o M/GS. Pub. 18,
Arnold amygdaloid. Keweenawan.
Long local usage.
B. 8. Butler, 1929. U.S.G.S. P.P. 144.
Ainold Mine, Keweenaw Co., Michigan.
Ashbed amygdaloid. Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2.
A. C. Lane, 1898. M.G.S. Vol. VI, pt. 1.
L. L. Hubbard, 1898, M.G.S. Vol. VI, pt. 2.

Spec. C . ; .
P1904. omm, on L. Superior region, 1905. (Jour. Geol.) M.G.S. Ann. Rept.

R. E. Hore, 1915. M.G.S. Pub. 19,
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R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937, M.G.S. Pub. 39, legend geol. map.
Ashbed Mine, Keweenaw Co., Michigan.

Ashbed group. Keweenawan.
R. D. Irving, 1883. U.S.G.S. Mon. b.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
R. E. Hore, 1912. M.G.S. Pub. 8.
Ashbed Mine, Keweenaw Co., Michigan.

Atlantic amygdaloid. Keweenawan.
Long local usage.
R. E. Hore, 1915. M.G.S. Pub. 19.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
Atlantic Mine, Houghton Co., Michigan.

AuGres limestone. Mississippian. See Point Au Gres.
E. A. Newman, 1936. M.G.S. P.R. 2.
G. H. Pringle, 1937. M.G.S. P.R. 3.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Point Au Gres, Arenac Co., Michigan.

Augusta, Mississippian.
C. R. Keyes, 1893. Iowa Geol. Surv, Vol. 1.
A. C. Lane, 1900. M.G.8. Vol. VIII, pt. 2. Michigan series.
A. C. Lane, 1902. Legend geol. map in M.G.S. Ann. Rept. 1901, 1906, 1907
and 1908.
Augusta, Des Moines Co., Iowa.

Azoic system.
R. I. Murchison, E. de Verneuil and A. von Keyserling, 1845. Geol. of Russia

in Europe and the Ural Mountains.

J. W. Foster and J. D. Whitney, 1851. U.S. 81st Cong. Spec. Sess., Sen. Ex.
Doec. 4.

A. Winchell, 1861. M.G.S. First Bien. Rept.

T. B. Brooks, 1873. M.G.S. Vol. I, pt. 1.

M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.

W. A. Seaman, 1944. M.G.S. P.R. 10.

Babbitt sandstone Mississippian.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
Babbitt Quarry, T.18N., R.11E., Huron Co., Michigan.

Bad River gabbro. Keweenawan.
W. C. Gordon, 1907. M.G.S. Ann. Rept. 1906.
Bad River, Iron Co., Wisconsin.

Bad River limestone. Lower Huronian.
C. R. Van Hise, 1901. U.S.G.S. 21st Ann. Rept.
A. C. Lane and A. E. Seaman, 1907. Jour. Geol. Vol. 15; 1909, M.G.S. Ann.
Rept. 1908.
R. C. Allen and L. P. Barrett, 1915. M.G.S. Pub. 18.
R. A. Smith, 1916. M.G.S. Pub. 21.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend

geol. map.
C. K. Leith, R. J. Lund, and A. Leith, 1935. U.8.G.8. P.P. 184. Bad River
dolomite.
H. M. Martin, 1987. M.G.S. Pub. 39, legend geol. map.
Bad River, in Penokee Gap section, Iron Co., Wisconsin.

Baltic amygdaloid. Keweenawan.
1. L. Hubbard, 1898. M.G.S. Vol. VI, pt. 2.
R. E. Hore, 1915. M.G.S. Pub. 19.
Baltic Mine, Houghton Co., Michigan.



122 INDEX OF MICHIGAN GEOLOGY

Ba}lxtic conglomerate. Keweenawan.
. C. Lane, 1906. Mines and mineral
AL C. Tane 1911, M.G.S, Pub. 6. Vol 21.
R. E. .Hore, 1912, M.G.S. Pub. 8.
K. Splroﬁ', 1941, M.G.S. P.R. 7.
Baltic Mine, Houghton Co., Michigan.

Baltic sandstone. Keweenawan.
A.C. Lape, 1911. M.G.S. Pub. 6.
Baltic Mine, Houghton Co., Michigan.

Baltic West amygdaloid. Keweenawan

Long local usage. .

B. S. }_3ut;1er, 1929. U.S.G.S. P.P. 144,
First amygdaloid west of Baltic lode.

Basement complex. Keewatin and Laurentian.
A. C. Lane, 1905. M.G.S. Ann. Rept. 1904.
I. C. Russell, 1907. M.G.S. Ann, Rept. 1906
R. C. Allen, 1910. M.G.S. Pub, 3. ’

Ba;s Island dolomite. Silurian, Cayugan
. A. Smith, 1914. M.G. :
o S. Pub. 14; 1916, M.G.S. Pub. 21. Renamed Bass
R. C. Allen, R. A. Smith
. ol o , and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
. B. Newcombe, 1933, M.G.S. Pub. 38
H. M. Martin, 1937. M.G.S. Pub. 39, leg
[ R . M.G.S. . 89, 1
C. H. Riggs, 1938. M.G.S. P.R. 4. egend geol. map.

G. M. Ehlers and K. i i
ok Ehlers K. Landes, 1944. Mackinac Straits Field Conference

G. M. Ehlers, 1945. M.G.S. Pub. 44.
%. Ilé I%an(;ies, 1945. M.G.S. Pub. 44.
. K. Landes, 1945. U.S.G.S. (Co-op. M.G.S i i
" iz::r}lld é'as1 uévestiiga;ions maps No. 212)3 and 1‘10..’ gt?gzurl}il:: - Dept. Geol) 01l
. Geol. Soc., 1951. Ann. Geol. E i )
Bass Islands, Lake Erie. xeur. Guidebook.

Bajs ésh}fnds dolomite. Silurian, Cayugan. See Bass Island
. C. Lane, C. S. P ;
o, e rosser, W. H. Sherzer, and A. W. Grabau, 1909. G.S.A.
‘W. H. Sherzer and A. W. Grabau, 1
. . W. , 1910. M.G.S. Pub.
Mich. Geol. Soec., 1952. Ann. Geol. Excur. Guid:ll))oc;?l;
Bass Islands, Lake Erie. ’

Ba;‘tle Creek Moraine. Pleistocene.
. Leverett, 1918, Mich. Acad. Sei. A
rett, . . . . Ann. Rept. 1918.
F. Leverett, 1918, U.S.G.S. Camp Custer topographic ma
Battle Creek, Calhoun Co., Michigan. P

Battlefield Beach. Pleistocene.
F. B. Taylor, 1892. Am. Jour. Sci. 3d
y . . . Sci. 3d ser.
I. C. Russell, 1905. M.G.S. Ann. Rept. 1;04.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
G. M. Stanley, 1945. M.G.S. Pub. 43.
Battlefield, Mackinac Island.

Bay City Moraine. Pleistocene.

F. Leverett, 1915. U.S.G.S. Mon. 53.

H. M. Martin, 1955. M.
hen G.S. Pub. 49, map surface fms. Southern Peninsula
Bay City, Bay Co., Michigan.
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Bay de Noc member. Upper Ordovician, Richmond. Stonington.
R. C. Hussey, 1926. Univ. Mich. Mus. Geol. Contr. Vol. 2, No. 8, defined.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Geol. Soe. 1950, 1954. Ann. Geol. Excur. Guidebooks.
East shore Little Bay de Noe, Delta Co., Michigan.

Bayport limestone. Mississippian.
A. C. Lane, 1899. U.8.G.S. W.-S.P. 30.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1900, M.G.S. Vol. VIII, pt. 2; M.G.S.
Ann. Repts. 1901, 1906, 1908. Defined, Ann. Rept. 1906.
«The term Bayport may be used for that upper part of the Grand Rapids
characterized by the predominance of light colored high grade limestone
(90%CaCOz) and white sandstone and freedom from gypsum and much

shale.”
G. P. Grimsley, 1903. M.G.S. Vol. IX, pt. 2.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, defined.
R. A. Smith, 1914, M.G.S. Pub. 14; 1915, M.G.S. Pub. 19, or Maxville or

Upper Grand Rapids.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend

geol. map.

R. B. Newcombe, 1928. M.G. S. Pub. 37; 1933, M.G.S. Pub. 38.

G. E. Eddy, 1936. M.G.S. P.R. 1.

E. A. Newman, 1936. M.G.S. P.R. 2.

G. H. Pringle, 1937. M.G.S. P.R. 3.

. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. V. Cohee, 1944. 1U.8.G.S. (Co-op. M.G.S,, Univ. Mich. Dept. Geol.) 0il
and gas investigations map 11.

G. V. Cohee, 1951. 1.8.G.8. (Co-op. M.G.S,, Univ. Mich. Dept. Geol.) Qil and
gas investigations chart 41.

Bayport, Huron Co., Michigan.

Bedford shale. Mississippian.

J. 8. Newberry, 1870. Ohio Geol. Surv. Rept. Prog. 1869.

A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Edited notes of C. E. Wright.

‘A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1902, M.G.S. Ann. Rept. 1901; 1909,
M.G.S. Ann. Rept. 1908.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1933. M.G.S. Pub. 33.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. V. Cohee, 1944. U.S.G.8. (Co-op. M.G.S,, Univ. Mich. Dept. Geol.) 0Oil
and gas investigations map 11. Subsurface.

G. V. Cohee, 1951 U.S.G.8. (Co-op. M.G.S,, Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 41. Subsurface.

A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.

Bedford, Cuyahoga Co., Ohio.

Beebe School shale. Devonian.
W. A. Kelly, 1949. Mich. Acad. Sci. and Mich. Geol. Soc. and M.G.S. Guide-

book; A.AP.G. Vol 31.
Beebe School, Koehler Twp., T.34N,, R.2W., Cheboygan Co., Michigan.

Beekmantown. Lower Ordovician.
J. M. Clarke and C. Schuchert, 1899. Sei. ns. Vol. 10.
R. A. Smith, 1916. M.G.S. Pub. 21; 1917, M.G.S. Pub. 24. Calciferous Lower
Magnesian which apparently includes the Hermansville ls.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
R. B. Newcombe, 1928. M.G.S. Pub. 87. Lower Magnesian, Calciferous, or
Prairie du Chien.
Beekmantown, New York.

T
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Bell shale. Middle Devonian.
ﬁ W. Grabau, 1902. M.G.S. Ann. Rept. 1901.

: C. Lane and A. E. Seaman, 1909. M
W. H. Sherzer, 1913. M.G.S. Pub, 12. @5, Ann. Rept. 1908,

R. B. Newcombe, 1933. M.G.S. Pub. 38.

Mich. Acad. Sci,, Mich. Geol. Soc., and M.G.S., 1937. Tth Ann. Field Excur

Guidebook.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. V. Cohee, 1947. U.S.G.S. (Co- i i
andl gan ventiontions chart(28. op. M.G.S., Univ. Mich. Dept. Geol.) Oil

Mich. Geol. Soc., 1949, 1951 d1
Boll, Prommn Tuie o I\/I’ic?:ilgan?sz. Ann. Geol. Execur. Guidebooks.
Bellxmore beach. Pleistocene.
ncient Lake Ridge of Bela Hubbard. Mich
I . . Leg. S.D.
N. H, Winchell, 1872, Am. Assoe. Adv. Sei Poes, Vol gu v oF 2 No- T
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1. R
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907,
Belmore, Putnam Co., Ohio.
Bezea grit; shale. Mississippian.
. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Edited notes of C. E. Wright.

A. C. Lane, 1900. M.G.S. Vol. VII
, 1900. M.G.S. Vol VII, pt. 2; 1900, M. :
M.G.S. Ann. Repts. 1901, 1904, 1905,pand 1906.0 MG, Vol VI, pt. 2;

W. F. Cooper, 1906. M.G.S. A i
W, G o oG i)Ubrfnl.zsl.{ept. 1505. Equivalent to Sunbury.

Berea, Cuyahoga Co., Ohio.
Be}eg s;ndstone. Mississippian.
. S. Newberry, 1870. Ohio Geol. Surv. Re
y . . Rept. Prog. 1869.

IAI (E:: Izi%sv;gggh,wlfé& M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.

as well be callod Beren 55 t 15 sach botser sosctonad o e, " ich may
A. C. Lane and A. E. Seaman, 1909 TS A e Tooa e

. E. , . M.G.S.

W. H. Sherzer, 1913, M.G.S. Bub, 13, > 10 Rept. 1908,
R. A. Smith, 1914. M.G.S. Pub. 14.

R. C. Allen, R. A. Smith
geol. map. , and L. P. Barrett, 1917. M.G.S. Pub. 23, legend

R. B. Newcombe, 1928. M.G.S. Pub. 37;
G. H. Pringle, 1937. M.G.S. P.R. 3. 1933, M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, 1
, . M.G.S. . 39, legend geol. map.
G. V. Cohee, 1944. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) 0il

and gas investigations map 11; 194 ;
A. J. Mozola, 1955, M.G.S. I?ub. ’48, pi, ;.nap 175 1951, chart 41. Subsurface.

Berea, Cuyahoga Co, Ohio.
Berville Moraine. Pleistocene.
F. Leverett, 1915. U.S.G.S. Mon. 58.
Berville, Macomb Co., Michigan.
Bessemer sandstone. Huronian.
W. A. Seaman, 1944, M.G.S. P.R. 10.
Bessemer, Gogebic Co., Michigan.
Big Buffalo. Lower Ordovician.
E. O. Ulrich, 1911. G.S.A. Bull. Vol. 22.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

R. C. Allen, R. A. Smith
s mith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend geol.
R. B. Newcombe, 1928. M.G.S. Pub
y . M.G.S. . 317,
G. E. Eddy, 1936, M.G.S. P.R, 1, 7. Marcellus
E. A. Newman, 1936. M.G.S. P.R. 2.
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Buffalo River, Newton Co., Arkansas.

Big Hill. Upper Ordovician. Richmond.
R. C. Hussey, 1926. Univ. Mich. Mus. Geol. Contr. Vol. 2, No. 8.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
G. V. Cohee, 1948. U.S.G.S. (Co-op M.G.S., Univ. Mich. Dept. Geol.) Oil and
gas investigations chart 33.
Mich. Geol. Soc., 1950 and 1954. Ann. Geol. Excur. Guidebooks.

R. C. Hussey, 1952. M.G.S. Pub. 46.
Big or Hinkers Hill, Sec. 11, T.39N,, R.21W., Delta Co., Michigan.

Big Trap. Keweenawan.
Long local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144.

Bijiki iron fm. Upper Huronian.
C. R. Van Hise and W. S. Bayley, 1895. U.8.G.S. 15th Ann. Rept. Member
Michigamme slate.
W. C. Gordon and A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, Ironwood.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908, Goodrich.
R. C. Allen, 1910. M.G.S. Pub. 3; 1912, M.G.S. Pub. 8; 1915, M.G.S. Pub. 18.
W. A. Seaman, 1944. M.G.S. P.R. 10; 1945, M.G.S. P.R. 11.
V. L. Ayres, 1944. M.G.S. P.R. 11.
Bijiki River, Marquette Co., Michigan.

Bills Creek. Upper Ordovician, Richmond.
R. C. Hussey, 1926. Univ. Mich. Mus. Geol. Contr. Vol. 2, No. 8.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
G. V. Cohee, 1948. U.8.G.S. (Co-op M.G.S., Univ. Mich. Dept. Geol.)
0il and gas investigations chart 33.
R. C. Hussey, 1952. M.G.S. Pub. 46.
Mich. Geol. Soc., 1950 and 1954. Ann. Geol. Excur. Guidebooks.
Bills Creek, T. 41 N, R. 20 W, Delta Co., Michigan.

Birdseye. Ordovician. See Lowville.
1. Vanuxem, 1838. N.Y. Geol. Surv. 2d Rept. (After Amos Eaton, 1824 7).
W. Burt, 1847. U.S. 81st Cong., 1st Sess., House Ex. Doc. 5; Sen. Ex. Doc. 1.
J. W. Foster and J. D. Whitney, 1851. T.S. 31st Cong. Spec. Sess., Sen. Ex.
Doc. 4.
C. Rominger, 1873. M.G.S. Vol. I, pt. 3.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.
Replaced 1899 by Lowville.

Birmingham Moraine. Pleistocene.
F. Leverett, 1915. U.S.G.S. Mon. 53.
W. H. Sherzer, 1917. U.S.G.S. Geol. Atlas Detroit Folio No. 205.
Birmingham, Oakland Co., Michigan.

Black River. Middle Ordovician.

L. Vanuxem, 1842. Geol. of N.Y,, Pt. 3.

J. W. Foster and J. D. Whitney, 1851. U.S. 81st Cong. Spec. Sess. Sen. Ex.
Doc. 4.

C. Rominger, 1873. M.G.S. Vol. ], pt. 3.

E. C. Case and W. I. Robinson, 1915. M.G.S. Pub. 18. Upper Buff.

R. A. Smith, 1917. M.G.S. Pub. 24, log of Henry Ford Well.

R. B. Newcombe, 1933. M.G.S. Pub. 38.

1. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

R. C. Hussey, 1936. M.G.S. Pub. 40, pt. 3: 1952, M.G.S. Pub. 46.

G. V. Cohee, 1945. U.8.G.S. (Co-o0p M.G.8., Univ. Mich. Dept. Geol.)
0il and gas investigations chart 11,

Mich. Acad. Sci. Arts and Lett., and M.G.S., 1948. Ann. Excur. Guidebook.
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Mich. Geol. Soec., 1950 and 1954. Ann. Geol. Excur. Guidebooks.
Cliffs on Black River, New York.

Black shales of Ohio. See St. Clair, Huron, Antrim shales.
C. Rominger, 1876. M.G.S. Vol. IIL
C. E. Wright, 1895. M.G.S. Vol. V, pt. 2. Notes edited by A. C. Lane.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1900. M.G.S. Vol. VIII, pt. 2.

Blaney Segment of Newberry Moraine. Pleistocene.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Blaney, Schooleraft Co., Michigan.

Bohemia Conglomerate. Keweenawan.
L. L. Hubbard, 1898, M.G.S. Vol. VI, pt. 2.
Report Spec. Comm. L. Superior region, 1905. M.G.S. Ann, Rept. 1904.
Mt. Bohemia, Keweenaw Co., Michigan.

Bohemia Range Group. Keweenawan.
R. D. Irving, 1883. U.S.G.S. Mon. 5.
L. L. Hubbard, 1898. M.G.S. Vol. VI, pt. 2.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
R. C. Allen, 1912, M.G.S. Pub. 8.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Keweenaw Co., Michigan.

Bois Blane. Devonian.

G. M. Ehlers and K. K. Landes, 1944. Mackinac Straits Field Conference
Guidebook.

G. M. Ehlers, 1945. M.G.S. Pub. 44. Defined.

K. K. Landes, 1945. M.G.S. Pub. 44. Subsurface.

K. K. Landes, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations map 28.

Mich. Geol. Soe., 1951 and 1952. Ann. Geol. Excur. Guidebooks.

A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.

Bois Blanc Island, Mackinac Straits area, Michigan.

Bony Falls. Ordovician.
R. C. Hussey, 1952. M.G.S. Pub. 46.
Mich. Geol. Soc., 1954. Ann. Geol. Excur. Guidebook.
Escanaba River, T. 41 N., R. 24 W., Delta Co., Michigan.

Brier slate fm. Huronian.
C. R. Van Hise and W. S. Bayley, 1900. U.S.G.S. Menominee Folio No. 62.
C. E. Dutton, 1942. M.G.S. P.R. 9.
Brier Hill, Menominee Co., Michigan.

Brule volcanics, schists. Upper Huronian.
R. C. Allen, 1910. M.G.S. Pub. 3.
Brule River, Iron Co., Michigan.

Bryozoan beds. Devonian. Traverse.
A, Winchell, 1861. M.G.S. First Bien. Rept. Equivalent to Acervularia and
Stropheodenta beds of Grabau.
Bucks Moraine. Pleistocene.
W. A. Ver Wiebe, 1925. Michigan Land Ee¢. Surv, ms.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Bucks Siding, Crawford Co., Michigan,
Buena Vista. Mississipian.
E. Orton, 1874. Ohio Geol. Surv. Vol. 2, pt. 1.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
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Buena Vista, Seioto Co., Ohio.

Buff magnesian beds. Devonian. Traverse.
A. Winchell, 1861. M.G.S. First Bien. Rept. With Stromatopora beds
(Winchell) = Petoskey limestone of Grabau.

Burnt Bluff. Silurian.
G. M. Ehlers, 1921, G.S.A. Bull. Vol. 32. Defined.
G. M. Ehlers, 1924. M.G.S. Pub. 34. Well log communication to M.G.S.
G. M. Ehlers, 1926. Unpublished ms. on the Niagaran of Michigan.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38. Clinton.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sci. Arts and Lett. and M.G.S., 1948. Ann. Excur. Guidebook.
G. V. Cohee, 1948, U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.)
0il and gas investigations chart 33.
Mich. Geol. Soe., 1951. Ann. Geol. Excur. Guidebook.
Burnt Bluff, Garden Peninsula, Delta Co., Michigan.

Butler amygdaloid. Keweenawan,
Long local usage.
R. E. Hore, 1915. M.G.S. Pub. 19.
B. S. Butler, 1929. U.S.G.S. P.P. 144,
Capt. B. S. Butler discoverer. Ontonagon Co., Michigan.

Byron. Silurian.
T. C. Chamberlin, 1877. Geol. Wisconsin, Vol. 2.
G. M. Ehlers, 1926. Unpublished ms. on the Niagaran of Michigan.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Geol. Soe., 1951 and 1954. Ann. Geol. Excur. Guidebooks.
Byron Twp., Fond du Lac Co., Wisconsin.

Cabot Head shale. Silurian.

A. W. Grabau, 1913. G.S.A. Bull. Vol. 24.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend geol.
map. Cabots Head shale.

R. A. Smith, 1917, M.G.S. Pub. 24. Well log.

G. M. Ehlers, 1924. M.G.S. Pub. 34. Well log interpretation for M.G.S.

R. B. Newcombe, 1928. M.G.S. Pub. 87; 1933, M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. V. Cohee, 1948. U.8.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) 0il
and gas investigations chart 33.

Mich. Geol. Soc., 1951 and 1954. Ann. Geol. Excur. Guidebooks.
Cabots Head, Manitoulin Island, Ontario.

Calciferous sandstone; sand rock. Compact or Lower Magnesian ss. (Cam-

brian).

J. Hall, 1843, Descriptive term for interval between Lowville and Potsdam.
See Lane below.

J. W. Foster and J. D. Whitney, 1851. U.S. 81st Cong., Spec. Sess. House of
Rep. Ex. Doc. 69, Sen. Ex. Doc. 4. J. Hall.

A. Winchell, 1861. M.G.S. First Bien. Rept. Lower Silurian.

T. B. Brooks, 1873. M.G.S. Vol. I, pt. 1. Silurian = (Cambrian).

C. Rominger, 1873. M.G.S. Vol. I, pt. 3, = Lake Superior sandstone, Munsing.

M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892. Exhibit
K.

A. C. Lane, 1901. Michigan Miner, Vol. 9, No. 2.

A. C. Lane, 1902. M.G.S. Ann. Rept. 1901; 1905, M.G.S. Ann. Rept. 1903;
1905, M.G.S. Ann. Rept. 1904.

A. C. Lane, 1907. M.G.S. Ann. Rept. 1906. Defined formation, type localities.

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908. Ozarkian,
Lower Ordovician.
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R. A. Sn}ith, 1914. M.G.S. Pub. 14. Calciferous or Lower Magnesian (Prairie
du Chien). Lower Ordovician.
R. C. Allen, R. A, Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend
geol. map = Beekmantown, including Hermansville.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map., “Calciferous” in
description of Hermansville.
Calciferous Creek, Alger Co., Michigan.

Calico amygdaloid. Keweenawan. Central Mine Group.
Long local usage.
A. C. Lane, 1911. M.G.S. Pub. 6.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
Houghton Co., Michigan.

Calumet amygdaloid. Keweenawan.
A. C. Lane, 1907. Lake Superior Min. Inst. Proc. Vol. 12.
Calumet Mine, Houghton Co., Michigan.

Calumet beach stage. Pleistocene.
F. Leverett, 1899, U.S.G.S. Mon. 38.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
F. Leverett, 1912, M.G.S. Pub. 9; 1917, M.G.S. Pub. 25.
G. C. Tague, 1948. M.G.S. Pub. 45, pt. 1.
J. L. Calver, 1948. M.G.S. Pub. 45, pt. 2.
F. W. Terwilliger, 1955. M.G.S. Pub. 48, pt. 1.
Calumet, Illinois.

Calumet conglomerate. Keweenawan.
L. L. Hubbard, 1895. M.G.S. Vol. V, pt. 1.
A. C. Lane, 1911, M.G.S. Pub. 6.
R. E. Hore, 1912. M.G.S. Pub. 8; 1915, M.G.S. Pub. 19.
Calumet Mine, Houghton Co., Michigan.

Calumet and Hecla conglomerate. Keweenawan.
L. L. Hubbard, 1895. M.G.S. Vol. V, pt. 1.
A. C. Lane, 1911. M.G.S. Pub. 6.
R. E. Hore, 1915. M.G.S. Pub. 19.
Calumet and Hecla Mine, Houghton Co., Michigan.

Cambrian. (
Rev. A. Sedgwick, 1835. Edinburg New Philos. Jour. Vol, 19.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892. Exhibit
K. States “Cambrian divided by Survey into Potsdam and Calciferous”;
also “divided by most geologists into Keweenawan and Potsdam”. ’
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.
A. C. Lane, 1905. M.G.S. Ann, Rept. 1904. Report Spec. Comm. Lake Superior
Region. Legend geol. map = Upper Keweenawan and Lake Superior ss.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908. Primordial.
R. A. Smith, 1914. M.G.S. Pub. 14; 1924, M.G.S. Pub. 34.
R. C. Allen and L. P. Barrett, 1915. M.G.S. Pub. 18. Potsdam. |
E. C. Case and W. L. Robinson, 1915. M.G.S. Pub. 18.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917, M.G.S Pub. 23, legend
geol. map. ’
R. B. Newcombe, 1928. M.G.S. Pub. 87; 1933, M.G.S. Pub. 38. ‘
S. G. Bergquist, 1836. M.G.S. Pub. 40, pt. 1. Cambrian-Ozarkian.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. 1
Mich. Acad. Sci., Geol. Sec. and M.G.S., 1939. Ann. Excur. Guidebook.
C. E. Dutton, 1942. M.G.S. P.R. 9 :
W A. Seaman, 1944. M.G.S. P.R. 10. Includes Upper Keweenawan.

Canadian.
J. D. Dana, 1874. Am. Jour. Sci. 3d, Vol. 8.
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R. B. Newcombe, 1928. M.G.S. Pub. 37. Ozarkian.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Carboniferous.
R. Kirvan, 1779. Geological essays, London,
B. Hubbard, 1840. M.G.S. 3d Ann. Rept. State Geologist Mich. Leg., S.D.
1840, Vol. 2, No. 7.
A. Winchell, 1861. M.G.S. First Bien. Rept.
C. Rominger, 1876. M.G.S. Vol. I11.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892. Exhibit

K.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1900, M.G.S. Vol. VIII, pt. 2; M.G.S.
Ann. Repts. 1904, 1906.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908. Sub-Carboni-
ferous.
R. B. Newcombe, 1928. M.G.S. Pub. 37.
Carboniferous limestone.
A. Winchell, 1861. M.G.S. First Bien. Rept. (Mountain Is. of England).
C. Rominger, 1876. M.G.S. Vol. IIL
Cary Substage. Pleistocene. Mid. Wisconsin.
M. M. Leighton, 1983. Seci. ns. Vol. 77.
Cary, McHenry Co., Illinois.
Cascade, Archean (Huronian 7).
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892. Exhibit

K.
Cascade Range, Marquette Co., Michigan.

Cataract. Silurian.
C. Schuchert, 1913. G.S.A. Bull,, Vol. 24.
R. A. Smith, 1914. M.G.S. Pub. 14; 1917, M.G.S. Pub. 24, well log.
G. M. Ehlers, 1924. M.G.S. Pub. 34, well log.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Q. V. Cohee, 1948, U.S.G.S. (Co-op. M.G.S, Univ Mich. Dept. Geol.) Oil and
gas investigations chart 33.
Cataract, Ontario.
Catskill series. Upper and Middle Devonian and Carboniferous.
W. W. Mather, 1840. New York Geol. Surv. 4th Rept.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2. Catskill first in New York.
Napoleon later in Michigan as sea advanced.
Catskill Mts. Green Co., New York.
Cayugan. Silurian.
J. M. Clarke and C. Schuchert, 1899. Sci. ns Vol 10.
R. B. Neweombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
G. M. Ehlers and K. K. Landes, 1944. Mackinac Straits Field Conference
Guidebook.
G. M. Ehlers, 1945. M.G.S. Pub. 44.
Mich. Geol. Soc., 1951. Ann. Geol. Excur. Guidebook.
A. J. Mozola, 1955, M.G.S. Pub. 48, pt. 2.
Cayuga Lake, New York.
Cazenovian. Middle Devonian.
T. A, Conrad, 1841. New York Geol. Surv. 5th Ann. Rept.
G. M. Ehlers and K. K. Landes, 1944. Mackinac Straits Field Conference
Guidebook.
G. M. Ehlers, 1945. M.G.S. Pub, 44.
A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2. Ulsterian.
Cazenovia, Madison Co., New York.



130 INDEX OF MICHIGAN GEOLOGY

Cedar Point beach. Pleistocene. Algonquin.
G. M. Stanley, 1937. G.S.A. Bull.,, Vol. 48.
G. M. Stanley, 1945, M.G.S. Pub. 43.
Central Mine. Keweenawan.
A. C. Lane and A. E. Seaman, 1907. Jour. Geol. Vol. 15.
A, C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
A. C. Lane, 1811, M.G.S. Pub. 6.
R. E. Hore, 1915, M.G.S. Pub. 19.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Central Mine, Keweenaw Co., Michigan.
Champion Revolution.
W. A. Seaman, 1944, M.G.S. P.R. 10. Defined.
Champlain epoch. Pleistocene. Terrace.
J. D. Dana, 1873. Am. Jour. Sci. 8, Vol. 5.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
A, C. Lane, 1908. M.G.S. Ann. Rept. 1907.
Champlain. Middle Ordovician.
E. Emmons, 1842. Geol. New York, 2, div. 4. Champlainic system.
R. A. Smith, 1917. M.G.S. Pub. 24.
R. B. Newcombe, 1928. M.G.S. Pub. 37.
Lake Champlain, New York.
Chandler Falls. Ordovician.
R. C. Hussey, 1952. M.G.S. Pub. 46. Defined.
Mich. Geol. Soc., 1954. Ann. Geol. Excur. Guidebook.
Escanaba River, T. 39 N., R. 22 W, Delta Co., Michigan.

Charlevoix stage. Devonian.
E. R. Pohl, 1930. U.S. Nat. Mus. Proec. Vol. 76.
R. B. Newcombe, 1933. M.G.S. Pub. 38, = Alpena Is.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sci. Arts and Lett. and M.G.8., 1937, 1938, and 1940. Tth, 8th,
and 10th Ann. Excur. Guidebooks.
Mich. Geol. Soc., 1949 and 1951. Ann. Geol. Excur. Guidebooks.
Charlevoix Co., Michigan.

Charlotte morainic system. Pleistocene.
F. Leverett, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Charlotte, Eaton Co., Michigan.

Chattanoogan. Devonian. Mississipian.
C. W. Hayes, 1891. G.S.A. Bull,, Vol. 2.
R. B. Newcombe, 1933. M.G.S. Pub. 38. Mississippian, U. Antrim,
Chattanooga, Tennessee.

Chautauquan. Devonian.
J. M. Clarke and C. Schuchert, 1899. Sci. ns Vol. 10.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
Chautauqua Co., New York.

Chazy Group. Lower Ordovician.
E. Emmons, 1842. Geol. New York pt. 2, div. 4 geol. 2d dist.
J. W. Foster and J. D. Whitney, 1851. U.S. 81st Cong. Spec. Sess., Sen. Ex.
Doc. 4. J. Hall.
A. Winchell, 1861. M.G.S. First Bien. Rept.
R. Pumpelly, 1873. M.G.S. Vol. I, pt. 2.
C. Rominger, 1873. M.G.S. Vol. I, pt. 3.
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A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.
Chazy, Clinton Co., New York.
Chazyan. Lower Ordovician. .
A.%V. Grabau, 1909. Jour. Geol. Vol. 17. Chazy ls. and I?lack River.
E. O. Ulrich, 1911. G.S.A. Bull. Vol. 22. Base of Lowville and top of Beek-
mantown.
R. B. Newcombe, 1928. M.G.S. Pub. 37.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Chazy, Clinton Co., New York.
Cheboygan Moraine. Pleistocene.
F. Leverett, 1912. M.G.S. Pub. 9; 1917, M.G.S. Pub. 25.
. tt, 1915, U.8.G.S. Mon. 53. .
IF-;. Il(’fv (la\igrtin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan. .
Cheboygan Co., Michigan.

h ng. Upper Devonian.
¢ .'F.ml‘}‘ali 183%1.) New York Geol. Surv. 3d Ann, Rept.
A. Winchell, 1861, M.G.S. First Bien. Rept.
C. Rominger, 1873. M.G.S. Vol. I, pt. 3.
W. H. Sherzer, 1900. M.G.S. Vol. VIf, pt. 1.
A. C. Lane 1900. M.G.S. Vol. VII, pt. 2.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.
Chemung River, Chemung Co., New York.

Chesterian. Mississippian. .
A. H. Worthen, 1860. Am. Assn. Adv. Sei. Prog. Vol. 13.
R. B. Newcombe, 1933, M.G.S. Pub. 38. Applied generalized usage of term.

Chester, Randolph Co., Illinois.

Chicago, glacial lake. Pleistocene. )
c. I%evfrett, 1897. Chicago Geol. and Nat. Hist. Surv. Bull. 2.
. Leverett, 1899. U.S.G.S. Mon. 38.
C. Lane, 1900. M.G.S. Vol. \gl, tpti920.7
. C. Lane, 1908. M.G.S. Ann. Rept. .
. Leverett, 1911, M.G.S. Pub. 7; 1912, M.G.S. Pub. 9; 1917, M.G.S. Pub. 25.
C. Tague, 1948. M.G.S. Pub. 45, pt. 1.
1. Calver, 1948. M.G.S. Pub. 45, pt. 2.
. W. Terwilliger, 1955. M.G.S. Pub. 48, pt. 1.
Chicago, Illinois.
Chicago Outlet (glacial lakes). Pleis_tocene.
. M. Bannister, 1868. Geol. Illinois, Vol. 3.
¥, Leverett, 1899. U.S.G.S. Mon. 38. . .
W. Ce.vAlden, 1902. U.S.G.S. Geol. Atlas Chicago Folio No. 81.
A. C. Lane, 1908, M.G.S. Ann. Rept. 1907.
F. Leverett, 1911, M.G.S. Pub. 7; 1912, M.G.S. Pub. 9; 1917, M.G.5. Pub. 25.
T. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
Chicago, Illinois.
Chippewa felsite. Keweenawan. .
V&ep C. Gordon, 1905. Mich. Acad. Sci. 7th Ann. Rept.
W. C. Gordon and A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.
A. C. Lane, 1911. M.G.S. Pub. 6. . .
Chippewa Bluff, Black River, Gogebic Co., Michigan.

hi a porphyry. Keweenawan.
¢ Il?pelgv Wl;'igll)ltyand A. C. Lane, 1909. M.G.S. Ann, R(_apt: 1908.
Chippewa Bluff, Black River, Gogebic Co., Michigan.
inci jan. Upper Ordovician. .
Cul““i“]??\{u::k angpA. . Worthen, 1865. Phil, Acad. Nat. Sci. Proc. Vol. 17.

C. Rominger, 1873, M.G.S. Vol. I, pt. 8.

o
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N. H. Winchell and E. O. Ulrich, 1897. Minnesota Geol. and Nat. Hist. Surv.
Final Rept. Vol. 3. Richmond, Lorraine, Utica.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
R. A. Smith, 1924. M.G.S. Pub. 34, well log.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937, M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sci. Arts and Lett. and M.G.S,, 1939. 9th Ann. Excur. Guidebook.
Cincinnati, Ohio.
Clarksburg. Upper Huronian.
R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18.
R. C. Allen, R, A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
W. A. Seaman, 1944. M.G.S. P.R. 10; 1945, M.G.S. P.R. 11.
Clarksburg, Marquette Co., Michigan.

Clay and kidney ironstone fm.

B. Hubbard, 1841. Ann. Rept. State Geologist Mich. Leg. J.D. 1841, Vol. 1,
No. 11,

(Zone of concretions in Coldwater shale).
Cleveland shales. Upper Devonian or Mississippian.

J. S. Newberry, 1869. Ohio Geol. Surv. Rept. Prog. 1869.
C. Rominger, 1876. M.G.8. Vol. III. “Black shales of Ohio”.

A, C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1902, M.G.S. Ann. Rept. 1901. !

W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
Cleveland, Ohio.
Cliff limestone. Silurian and Devonian.
J. Locke, 1838. Ohio Geol, Surv. 2d Ann. Rept.

B. Hubbard, 1840. M.G.S. 3d Ann. Rept. State Geologist Mich. Leg. S.D. 1840,
Vol. 2, No. 7.

A. Winchell, 1861. M.G.S. First Bien. Rept.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.
Cliffs in banks of Ohio River and tributaries.
Clinton fm. Silurian.

T. A. Conrad, 1839. Phil. Acad. Nat. Sei. Jour. Vol. 8. !

J. W. Foster and J. D, Whitney, 1851. U.S. 31st Cong. Spec. Sess. Sen. Ex.
Doe. 4.

A. Winchell, 1861. M.G.S. First Bien. Rept.

C. Rominger, 1873. M.G.S. Vol. I, pt. 3.

M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Edited notes of C. E. Wright.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.

A,

R

C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
. A, Smith, 1914. M.G.S. Pub. 14.

R. C.

G.

Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

M. Ehlers, 1926. Unpublished ms. on the Niagaran of Michigan. :
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. |

G. V. Cohee, 1948. U.S.G.S. (Co-op. M.G.8., Univ. Mich. Dept. Geol.) Oil '
and gas investigations chart 33. ‘;

Mich. Geol. Soec., 1951. Ann. Geol. Excur. Guidebook.
Clinton, Onedia Co., New York.
Coal Measures. Carboniferous.

Rev. W. D. Conybeare and W. Phelps, 1822. Outlines of the Geol. of England
and Wales.

C. C. Douglass and B. Hubbard, 1841. M.G.S. Ann. Rept, State Geologist .
Mich. Leg. J.D. 1841, Vol. 1, No. 11, !
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i 861. M.G.S. First Bien. Rept.
12%%2222,11873. M.G.S. Vol. I, pt. 3; 1876, M.G.S. Vol. IIL
E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1.892.
C. Lane, 1895. M.G.S. Vol. V, pt. 2, Edited notes of C. E. Wright.
C. Lane, 1900. M.G'S'(}VSOLVV{I'\EI% 2.t 5
.G.S. Vol , pt. 8.
I%‘ %%11;(;(2:11' 1506, M.GS. Anm Rent. 1905; 1907, M.G.S. Ann. Rept. 1906.
A. Smith, 1915. M.G.S. Pub. 19.

Coldwater limestone. Mississippian.
C. H. Riggs, 1938. M.G.S. P.R. 4.
F. W. Terwilliger, 1955. M.G.S. Pub. 48, pt. 1.
Subsurface limestone in Coldwater fm.

A.
C.
M.
A.
A.
C.
W
R.

Coldwater shale. Mississippian.
0A. C. Lane, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.
A. C. Lane, 1899, U. 8. G. S. W.-S.P. 30.
H. Ries, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1900. M.G.S. Vol. ‘;H{fﬁt. 2;; 5
. H. Gordon, 1900. M.G.S. Vol. , pt. 3.
g. C. Lane, 1905. M.G.S. Ann. Rept. 1904; 1907, 1908, and 1909, M.G.S. Ann.
ts. 1906, 1907, and 1908. . .
WR%p (Slooper, 1906, M.G.S. Ann. Rept. 1905; 1909, Michigan Miner Vol. 11,
No. 6.
W. M. Gregory, 1912. M.G.S. Pub. 11.
W. H. Sherzer, 1913. M.G.S. Pub. 12. )
R. A. Smith, 1914. M.G.S. Pub. 14; 1924, M.G.S. Pub. 34.
. k, 1914. M.G.S. Pub. 15.
5 \g 2(1)1%1{, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
ol. map.
gl; Newgzambe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 88.
E. Eddy, 1986. M.G.S. P.R. 1.
A. Newman, 1936. M.G.S. P.R. 2.
H. Pringle, 1937. MGSSI:)Plb{ 339 ) 1 1. map
. M. Martin, 1987. M.G.S. Pub. 39, legen geol. 0. )
G. {VfI Cozlllgel,nl%l. U.S.G.S. (Co-op. M.G.8., Univ. Mich. Dept. Geol.) oil and
gas investigations chart 41.
A. J. Mozola, 1955. M.G.S. Pub. 48, l?t. 2
Coldwater River, Branch Co., Michigan.

llingwood fm. Middle Ordovician.
COP.HE.‘Raymond, 1912, Canada, Geol. Surv. Summ. Rept. 1911.
W. I. Robinson, 1922. M.G.S. Pub. 32. . )
G. M. Ehlers, 1924. M.G.S. Pub. 34, well log interpretation.
R. B. Newcombe, 1933. M.G.S. Il’)u‘%g 381. 4 .
. tin, 1937. M.G.S. Pub. 39, legend geol. map. )
f}l' %\7& cl\gﬁéetnms. U.S.G.S. (Co-op. M.G.8., Univ, Mich. Dept. Geol.) Oil and
' investigations chart 33. .
Mﬁis lC?:ol. Sg:)c., 1950 and 1954. Ann. Geol. Excur. Guidebooks.
R. C. Hussey, 1952. M.G.S. Pub. 46.
Collingwood, Ontario.

R.
R.
G.
E.
G.
H

maugh. Pennsylvanian.
CO;? Plat%, 1875. Pennsylvania Geol. Surv. 2d Rept. H.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Conemaugh River, Pennslyvania.

Conglomerate No. 8 Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2.
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R. C. Allen, R. A, Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
Eagle River Dist., Keweenaw Peninsula, Michigan.
Cooks Moraine. Pleistocene.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Cooks, Schooleraft Co., Michigan.
Copper bearing rocks, sandstones.
T. B. Brooks, 1873. M.G.S. Vol. I, pt. 1. Silurian (Cambrian) in appearance.
Copper City flow. Keweenawan.
W. S. White, 1951. U.S.G.S. Geologic Quadrangle map. Bedrock geology of
the Ahmeek Quadrangle, Michigan. (H. R. Cornwall and R. W. Swanson).
Copper City, Houghton Co., Michigan.
Copper Falls conglomerate. Keweenawan.
A, C. Lane, 1911, M.G.S. Pub. 6.
Copper Falls, Keweenaw Co., Michigan.
Copper Harbor fm. Keweenawan.
A. C. Lane and A. E. Seaman, 1909. M.G.S, Ann. Rept. 1908. Conglomerate.
A. C. Lane, 1911, M.G.S. Pub. 6. Defined.
Copper Harbor, Keweenaw Co., Michigan.
Copper Range. Keweenawan.
R. E. Hore, 1912. M.G.S. Pub. 8.
Copps gr. Upper Huronian.
R. C. Allen and L. P. Barrett, 1915. Jour. Geol. Vol. 28.
R. C. Allen and L. P. Barrett, 1915. M.G.S. Pub. 18.
Copps Mine, Gogebic Co., Michigan.
Cordell Member. Silurian. Niagaran.
G. M. Ehlers, 1926. Unpublished ms. on the Niagaran of Michigan.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sci. and M.G.S,, 1948. Ann. Excur. Guidebook.
Mich., Geol. Soc., 1951 and 1954. Ann. Geol. Excur. Guidebooks.
Cordell, Chippewa Co., Michigan.
Corniferous. Devonian.
Applied by early geologists to limestone of Devonian Age.
C. C. Douglass, 1841. M.G.S. 4th Ann. Rept. St. Geologist, Mich. Leg. J.D.
1841, Vol. 1, No. 11.
A. Winchell, 1861. M.G.S. First Bien. Rept.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Edited notes of C. E. Wright.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1902, M.G.S. Ann. Rept. 1901. See
Helderberg.
A. C. Lane, 1903. M.G.S. Ann. Rept. 1902.
‘W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905.
Corning A. zone. Middle Huronian.
J. L. Adler, 1935. Jour. Geol. Vol. 43,
Corning Creek, Marquette Co., Michigan.

Covert Ridge; Moraine. Pleistocene.
F. Leverett, 1899. U.S.G.S. Mon. 38; 1915, U.S.G.S. Mon. 53.
G. C. Tague, 1948. M.G.S. Pub. 45, pt. 1.
F. W. Terwilliger, 1955. M.G.S. Pub. 48, pt. 1.
Covert, Van Buren Co., Michigan.

Coy Moraine. Pleistocene.
W. A. Ver Wiebe, 1925. Michigan Land Ee. Surv. ms.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Coy, Roscommon Co., Michigan.
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Crisp Point Moraine. Pleistocene.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Crisp Point, Chippewa Co., Michigan.

Crystal Falls fm. Upper Huronian.
R. C. Allen, 1912. M.G.S. Pub. 8.
J. Zinn, 1933. Mich. Acad. Sci., Arts and Lett. Vol. 18.
Crystal Falls, Iron Co., Michigan.

Crystal Falls series.
Used in early reports on Huronian rocks of Crystal Falls District.

Cumber spillway; outlet. Pleistocene.
F. B. Taylor. Ms. prepared for U.S.G.S. Mon. 53.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 8.
Cumber P.O., Austin Twp., Sanilac Co., Michigan.

Cupriferous series (also trap and Trappean series). Keweenawan.
D. Houghton, 1840 and 1841. Repts. St. Geologist, Mich. Leg. Doc. See
Keweenawan.

Curry iron fm. Middle Huronian.
C. R. Van Hise and W. S. Bayley, 1900. U.S.G.S. Menominee Folio No. 62.
R. C. Allen, 1912. M.G.S. Pub. 8.
C. E. Dutton and C. A. Lamey, 1939. M.G.S. P.R. 5.
C. A. Lamey and C. E. Dutton, 1941. M.G.S. P.R. 6.
C. E. Dutton, 1942. M.G.S8. P.R. 9.
Curry Mine, Menominee District, Michigan.

Cuyahoga fm.; gr. Mississippian.
J. S. Newberry, 1870. Ohio Geol. Surv. Rept. Prog. 1869.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Edited notes of C. E. Wright.
A, C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
H. Ries, 1900. M.G.S. Vol. VIII, pt. 1.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.
Cuyahoga River, Ohio.

Dana, glacial lake. Pleistocene. See Lundy and Elkton.
H. L. Fairchild, 1899. G.S.A. Bull. Vol. 10; 1907, New York St. Mus. Bull
No. 1086.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
Named for J. D. Dana.

Deanville Moraine. Pleistocene.
F. Leverett, 1915. U.S.G.S. Mon. 53.
Deanville, Lapeer Co., Michigan.

Decorah. Middle Ordovician.
S. Calvin, 1906. Iowa Geol. Surv. Vol. 16.
E. C. Case and W. I. Robinson, 1915. M.G.S. Pub. 18. Upper Blue (Wis.).
R. B. Newcombe, 1933. M.G.S. Pub. 38.
Decorah, Winneshiek Co., Iowa.

Deerpark group. Silurian.
G. A. Cooper, 1942. G.S.A. Bull. Vol. 53. Stage.
G. M. Ehlers and K. K. Landes, 1944, Mackinac Straits Field Conference
Guidebook.
G. M. Ehlers, 1945. M.G.S. Pub. 44. Group.
Deerpark Twp., Sullivan Co., New York.

Defiance Moraine. Pleistocene.
F. Leverett, 1902, U.S.G.S. Mon. 41. Replaces Blanchard Moraine of N. H.
Winchell.
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A. C. Lane, 1908. M.G.S. Anrlz/i Repsté 1907.
F. Leverett, 1915. U.S.G.S. Mon. d3. . .
W. H. Sherzer, 1917. U.S.G.S. Geol. Atlas Detroit Folio No. 205.
W. H. Sherzer, 1913. MG% f)’ulzas 12,
¥ 917. M.G.S. Pub. 2o. .
%. Iﬁj’?\;{f:’éir];, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Defiance, Ohio.

Detroit Interlobate Moraine. Pleistocene.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
C. H. Gordon, 1900. M.G.S. Vlvoil. VISIé pt. 3.
. tt, 1915. U.S.G.S. Mon. os. ) )
%‘V Ig.vesrlfer’zer, 1917. U.S.G.S. Geol. Atlas Detroit Folio No. 205. ]
H.‘ M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Detroit, Michigan.
it Ri dolomite; series. Lower Devonian.
DeX‘.Og. I:;.’flz, ?}.OS.‘ Prosser, W. H. Sherzer, and A. W. Grabau, 1909. G.S.A.
Bull. Vol. 19.
A. (\)1 Lane, 1909. M.G.S. Ann. Rept. 1908iv[’[ép§e11*) N{)or}?‘roe.
_H. Sherzer and A, W. Grabau, 1910. M.G.5. Pub. 2.
\I;{v. A. Smith, 1914, M.G.S. Pub. 14; 1915, M.G.S. Pub. 19; 1924, M.G.S. Pub. 34.
. 'W. Cook, 1914, M.G.S. Pub. 15.
g.vg A(l)loen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend
geol. map.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
G. E. Eddy, 1936. M.G.S. P.R. 1. (Upper Monroe).
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
. Riggs, 1938. M.G.S. P.R. 4. ) ]
?}’. }I{K.Rb}}%g:rs and K. K. Landes, 1944. Mackinac Straits Field Conference
vt M.G.S. Pub. 44. Ulsterian
. M. Ehlers, 1945. M.G.». ruab. &2 . .
(I}{. K. Landes, 194b. M.G.S. Pub. 44; 1945', U.S.G.S. 8(Co-op. M.G.S., Univ.
ich. Dept. Geol.) Oil and gas investigations map 28. . o
G.gﬁ:., 19;5. Geol. Field Trip Guidebook. Sylyama included in Detroit River.
Mich. Geol. Soc., 1952. Ann. Geol. Excur. Guidebook.
G. H. Hautau, 1952. M.G.S. P.R. 15. .
A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2. Ulsterian.
Detroit River channel.

san. Upper, Middle, Lower.
Defz::.laz. Segg:svick and R. I. Murchison, 1889. Geol. Soc. London Proe. Vol. 8,
Windh M.G.S., First Bien. Rept
A. Winchell, 1861, M.G.5., irst Bien. .
M. E. Wadsworth, 1893. Rept. St. Bd. Geol, Surv. 1891-1892.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1; 1918, M.G.S. Pub. 12.
All succeeding geological reports.

Dock St. Clay. Middle Devonian.

. 'W. Grabau, 1902. M.G.S. Ann. Rept. 1901. .

f{. ‘g W:;thin, Jr. and G. A. Cooper, 1935. Wash. Acad. Sci. Jour. Vol. 25,
No. 12.
. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Il\fiiix. Aca;d. Sei. Arts and Lett. Geol. See. and M.G.S,, 1937, 19388, and 1940.
7th, 8th, and 10th Ann. Excur. Gui(%ebooks.

Mich. Geol. Soc., 1949. Ann. Excur. (.}ux.debook.

Dock St., Alpena, Alpena Co., Michigan.
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Douglass amygdaloid. Keweenawan.
R. D. Irving, 1883. U.S.G.S. Mon. 5.
Douglass Mine, Houghton Co., Michigan.
Dowagiac Glacial Lake.
F. Leverett, 1908. U.S.G.S. Geologic Atlas, Ann. Arbor Folio No. 155.
1. D. Scott, 1921. M.G.S. Pub. 80.
F. W. Terwilliger, 1955; M.G.S. Pub. 48, pt. 1.
Dowagiac, Cass Co., Michigan.

Dresbach sandstone. Upper Cambrian.
N. H. Winchell, 1886. Minnesota Geol. Nat. Hist. Surv,, 14th Ann. Rept.
R. B. Newcombe, 1933. M.G.S. Pub. 88.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. V. Cohee, 1945, U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil and
gas investigations chart 9.
Dresbach, Winona Co., Minnesota.

Drift, glacial. Pleistocene.
“Ancient alluvium” of early Houghton-Hubbard reports. Recognized as of
continental glacial origin after 1840.
B. Hubbard, 1841. Erratic Block group.
A. Winchel], 1861. M.G.S. First Bien. Rept.
C. Rominger, 1873. M.G.S. Vol. I, pt. 3.
All geological reports since 1873.

Drummond Is. limestone. Silurian.

D. Houghton, 1841. Ann. Rept. St. Geologist Mich. Leg. J.D. 1841, Vol. 1,
No. 11.

Drummond Island, Michigan.

Duluth Gabbro. Keweenawan.

R. D. Irving, 1883. U.S.G.S. 8d Ann. Rept.
Duluth, Minnesota.

Duluth, glacial lake. Pleistocene.

W.LUph?.m, 1894. Minn. Geol. Surv. 22 Ann. Rept. “Western Superior Glacial
ake”.
F. B. Taylor, 1897. Studies in Indiana geography, 1st ser.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
A. C. Lane, 1911. M.G.S. Pub. 6.
F. Leverett, 1911, M.G.S. Pub. 7; 1917, M.G.S. Pub. 25. ‘
F. Leverett, 1915. U.S.G.S. Mon. 53; 1929, U.S.G.S. P.P. 154a. ‘
K. Spiroff, 1941. M.G.S. P.R. 7.
Duluth, Minnesota.

i
Dundee. Middle Devonian.

A. C. Lane, 1893. Reported by M. E. Wadsworth, M.G.S. Rept. St. Bd. Geol.
Surv. 1891-1892.

A. C. Lane, 1895. M.G.S. Vol. V, pt. 2, legend geol. map.
W. H. Sherzer, 1900. M.G.S. Vol. VI, pt. 1.

A. C. Lane, 1902. M.G.S. Ann. Rept. 1901; 1905, M.G.S. Ann. Rept. 1904.
W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905.

A. C. Lane, 1907. M.G.S. Ann. Rept. 1906. Corniferous.
C. Lane, 1909. M.G.S. Ann. Rept. 1908. Ulsterian.

. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.
H. Sherzer, 1918. M.G.S. Pub. 12.

A. Smith, 1914. M.G.S. Pub. 14. Corniferous.

W. Cook, 1914. M.G.S. Pub. 15.

A. Smith, 1916. M.G.S. Pub. 21; 1917, M.G.S. Pub. 24,

A. Smith, R. C. Allen, and L. P. Barrett, 1917. M.G.S. Pub. 283, legend geol,
map. Onondaga.

A.
w
W
R.
C.
R.
R.
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R. A. Smith, 1924. M.G.S. Pub. 34,
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
G. E. Eddy, 1936. M.G.S. P.R. 1.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
. Riggs, 1938. M.G.S. P.R. 4. . .

8 I%&.Ré%%:rs and K. K. Landes, 1944. Mackinac Straits Field Conference
idebook. ) )
G.C{}l.l((i}eoli):e, 1944, U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil and

investigations chart 4. . .
G.g\?s(l}ghee agnd 1. B. Underwood, 1945. U.S.G.S. (Co-op. M.G.8., Univ. Mich.
Dept. Geol.) Oil and gas investigations map 38.
Mic}? Acaedo. %ci., Arts and Lett., Mich. Geol. Soc., and M.G.S,, 1948. Ann.
Excur. Guidebook. ]
Mich. Geol. Soc., 1951 and 1952. Ann. Excur. Guidebook.
A. J. Mozola, 1955. M.G.S. P}lb._ 48, pt. 2.
Dundee, Monroe Co., Michigan.

DuPlain beach. Pleistocene.
¥. B. Taylor, 1897. G.S.A. Bull Vol. 8.
C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 3.
DuPlain, Illinois.

Dyer Bay dolomite. Silurian.
yM. Y. Williams, 1919. Canada, Geol. Sur. Mem. 111, No. 91.
Mich. Geol. Soc., 1954. Ann. Field Trip Guidebook.

Dyer Bay, Ontario.

Eagle River Group. Keweenawan.
i. C. Lane and A, E. Seaman, 1907. Jour. Geol. Vol. 15.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
. C. Lane, 1911. M.G.S. Pub. 6.
Al'i‘;. (é erll:n, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39,.1eg'end geol. map.
Eagle River, Keweenaw Co,, Michigan.

Eastern sandstone. Upper Cambrian (Jacobsville).
A. R. Marvine, 1873. M.G.S. VXLSI,IE)t. 2.V L2
M. E. Wadsworth, 1880. A.A.A.S. Proc. Vol. 29.
R. D. Irving and T. C. Chamberlin, 1885. U.S.G.S. Bull. 23.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
A. C. Lane, 1898. M.G.S. Vol. VI, pt. 1. (Potsdam).

Eaton sandstone. Pennsylvanian.
W. A. Kelly, 1986. M.G.S. Pub. 40, pt. 2.d Def’ined.
. M. Martin, 1937. M.G.S. Pub. 39, legend geo . map. )
}GI. V. Co?llle;, 1951. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil and
i tigations chart 41. .
gal%:xggss&i?lz’[ichigan. Bluffs along Grand River, vicinity Grand Ledge.

Eau Claire. Upper Cambrian. .
C. D. Walcott, 1914. Smithsonian Misc. Col. Vol. 57.
R. B. Newcombe, 1933. M.G.S. Pu;;)é 318. . 1
. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. )
I(“i '1\\7/1 Coieel, 1945. U.S.G.S. (Co-op. M.G.8., Univ. Mich. Dept. Geol.) Oil and
gas investigations chart 9. . .
Eau Claire River, Eau Claire Co., Wisconsin.

Echinochoncus zone. Mississippian. Bayport.
G. H. Pringle, 1937. M.G.S. P.R. 3. .
Bayport limestone of Arenac Co., Michigan.
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Eden Group. Upper Ordovician.
J. 8. Newberry, 1873. Ohio Geol. Surv. Vol. 1.
R. A. Smith, 1917. M.G.S. Pub. 24.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Eden Park, Cincinnati, Ohio.

El Cajon sh. Devonian. See Genshaw.
A. W. Grabau, 1916?. Unpublished ms. M.G.S. Open File. Shale bed of Gen-
shaw fm.
El Cajon Beach, Alpena Co., Michigan.

Eldorado Moraine. Pleistocene.
W. A. Ver Wiebe, 1925. Michigan Land Ee. Surv. ms.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Eldorado P.O., Crawford Co., Michigan.

Elkton, glacial lake; beach. Pleistocene.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
A. C. Lane, 1908, M.G.S. Ann. Rept. 1907.
F. Leverett, 1912. M.G.S. Pub. 9; 1917, M.G.S. Pub. 25. Grassmere and
Elkton beaches.
W. H. Sherzer, 1918. M.G.S. Pub. 12.
Elkton, Huron Co., Michigan.

Ellsworth shale. Mississippian.
Described but unnamed by C. C. Douglass 1855, and A. Winchell 1861.
R. B. Newcombe, 1932. A.A.P.G. Bull. Vol. 16, No. 9.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.
C. H. Riggs, 1938. M.G.S. P.R. 4.
G. V. Cohee, 1951. U.8.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil and
gas investigations chart 41.
Ellsworth, Antrim Co., Michigan.

Emmet Moraine. Pleistocene.
F. Leverett and F. B. Taylor, 1915. U.8.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Emmet, St. Clair Co., Michigan.

Encrinal limestone—crinoidal limestones of early reports.

Engadine dolomite. Silurian. Niagaran.

R. A. Smith, 1916. M.G.S. Pub. 21; 1917, M.G.S. Pub. 24. Defined.

R. C. Allen, R. A, Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend geol.
map.

R. B. Newcombe, 1933. M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. M. Ehlers and K. K. Landes, 1944. Mackinac Straits Field Conference
Guidebook.

G. M. Ehlers, 1945. M.G.S. Pub. 44.

Mich. Acad. Sci. Arts and Lett. Geol. Sec., Mich. Geol. Soc., and M.G.S., 1948.
Ann. Excur. Guidebook.

G. V. Cohee, 1948. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) 0il and
gas investigations chart 33.

Mich. Geol. Soc., 1951, Ann. Excur. Guidebook.

Engadine, Mackinae Co., Michigan.

Eo-Carboniferous limestone (Bayport). Mississippian.
A. C. Lane, 1900. M.G.S. Vol. VIII, pt. 2; 1902, M.G.S. Ann. Rept. 1901;
1909, M.G.S. Ann. Rept. 1908.
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Eo-Huronian.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.
Eozoic.
W. A. Seaman, 1944. M.G.S. P.R. 10.
Erian group; series. Middle and Upper Devonian.
E. Emmons, 1842. Geol. New York, pt. 2.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
G. M. Ehlers and K. K. Landes, 1944. Mackinac Straits Field Conference
Guidebook.
G. M. Ehlers, 1945. M.G.S. Pub. 44.
Mich. Geol. Soc., 1951, Ann. Excur. Guidebook.
A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.
Lake Erie valley.
Erie shale. Upper Devonian. )
J. 8. Newberry, 1870. Ohio Geol. Surv. Rept. Prog. 1869. Replaced by Chagrin
sh.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1902, M.G.S. Ann. Rept. 1901,
Exposures shore Lake Erie, New York.
Erratic block group. (Glacial drift).
B. Hubbard, 1841. Ann. Rept. St. Geologist, Mich. Leg. J.D. 1841, Vol. 1,
No. 11.
Escanaba limestone. Middle Ordovician.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908. Suggested by A. W. Grabau.
Escanaba, Delta Co., Michigan.

Evergreen amygdaloid. Keweenawan.
Long local usage.
R. E. Hore, 1915, M.G.S. Pub. 19.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
Evergreen Mine, Ontonagon Co., Michigan.

Fayette Moraine. Pleistocene.
W. A. Ver Wiebe, 1925. Michigan Land Ee. Surv. ms.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Fayette Station, Crawford Co., Michigan.

Felch schist. Upper Huronian.
C. R. Van Hise and C. K. Leith, 1911, U.S.G.S. Mon. 52.
R. C. Allen, 1915. M.G.S. Pub. 18.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Felch Mountain, Dickinson Co., Michigan.

Fenelon Falls Outlet. Pleistocene. (Kirkfield)
G. M. Stanley, 1945. M.G.S. Pub. 43.
Fenelon Falls, Ontario.
Ferron Point. Middle Devonian.
A. S. Warthin, Jr., and G. A. Cooper, 1935. Washington Acad. Sci. Jour.
Vol. 25, No. 12.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Aead. Sci. Arts and Lett. Geol. Soc. and M.G.S., 1937, 1938, and 1940.
7th, 8th, and 10th Ann. Excur. Guidebooks.
W. A. Kelly, 1940. M.G.S., Mich. Acad. Sci., and Mich. Geol. Soc. Ann. Excur.
Guidebook.
G. V. Cohee, 1947. U.8.G.S. (Co-op. M.G.8,, Univ. Mich. Dept. Geol.)
0il and gas investigations chart 28.
Mich. Geol. Soc., 1949, 1951, and 1952, Ann. Excur, Guidebooks.
Ferron Point, Alpena Co,, Michigan. (Rockport Quarry)
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Fiborn limestone. Silurian. Nia
: . . garan,

R. A. Smith, 1916. M.G.S. Pub. 21.
R. !r?a :llen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend geol.
R. B. Newc‘ombe, 1933. M.G.S. Pub. 38.
II\I{.' 1\}/11 I‘X{ar(’gm,s 193’2 M.G.S. Pub. 39, legend geol. map.

ich. Acad. Sci. Arts and Lett. Geol. Sec., Mich.

-1948. Ann, Excur. Guidebook. ¢ Mich. Geol. Soc, and M.GS,
Mich. Qeol. Soc., 1951. Ann. Excur. Guidebook.

Fiborn Quarry, Mackinac Co., Michigan.

Flat Rock dolomite, member Detroit River series. L i
3 . Lower D
W. H. Sherzer and A. W. Grabau, 1909, G.S.A. Bull. Vol 10,
%v' % Lsa}rlxe, 1909. M.G.S. Ann. Rept. 1908. ’
. H. Sherzer and A. W. Grabau, 1910. M.G.S.
R. A Smith, 1016. M.G.S. Pub. 21, 5. Pub. 2.
. C. Allen, R. A. i
ot max;. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend
R. B. Newcombe, 1928. M.G.S. Pub. 87; 1933, M.G.S. P
¢ , . M.G.S. . 87; , M.G.S. Pub. 88.
H.. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.
Mich. Geol. Soc., 1951. Ann. Excur. Guidebook.
Flat Rock, Wayne Co., Michigan.

Flat Rock Point sandstone. Mississippian.
A. C. Lane, 1900. M.G.S. Vol. VI, pt. 2.
Huron Co., Michigan.

Flint Moraine. Pleistocene.
II'_‘I. Iifverett, 1915. U.S.G.S. Mon. b3.
Michigzlzln’ 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Flint, Genesee Co., Michigan.

Footwall series. Huronian.
C. E. Dutton and C. A. Lamey, 1939. M.G.S.
C. A. Lamey and C. E. Dutton, 1941. M.G.
C. E. Dutton, 1942. M.G.S. P.R. 9.

Ford River granite.
V. L. Ayres, 1944. M.G.S. P.R. 10, (after R.M. Dickey, Jour. Geol. Vol. 46.)

Forest amygdaloid. Keweenawan.
Long local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144,
Forest Mine, Ontonagon Co., Michigan.

Forest beach, glacial. Pleistocene.
F. B. Taylor, 1897. G.S.A. Bull. Vol. 8.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 3.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
W. H. Sherzer, 1913. M.G.S. Pub. 12.

Forest Conglomerate. Keweenawan.
S. H. Broughton, 1863. Remarks on the mining i i
. g interest and d
geology of Ontonagon Co. Phila., 1868. ctalls of the
R. E. Hore, 1915. M.G.S. Pub. 19.
Forest Mine, Ontonagon Co., Michigan.

P.R. 5.
S. P.R. 6; 1942, M.G.S. P.R. 8.

Forestville shales. Mississippian.
C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 1.
Forestville, Sanilac Co., Michigan.
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Fort Brady beach. Pleistocene. Algonquin.
F. B. Taylor, 1897. G.S.A. Bull. Vol. 8.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
G. M. Stanley, 1945. M.G.S. Pub. 43.
Fort Brady, Mackinac Island, Michigan.

Fort Wayne Moraine. Pleistocene. , o

0113.‘. Levyerett, 1902. U.S.G.S. Mon. 41. Replaced “St. Mary’s morane of
Gilbert, 1873. Ohio Geol. Surv. Rept. Vol. 1.

F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
. H. Sherzer, 1913. M.G.S. Pub. 12. )

¥{V. M. Mae;"tin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.

Fort Wayne, Indiana.

Fort Wayne Outlet. Pleistocene.
F. Leverett, 1902. M.G.S. Ann. Rept. 190L.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
F. Leverett, 1912. M.G.S. Pub. 9.
Fort Wayne, Indiana.

Fosgiliferous strata. Paleozoic. ]
A. Winchell, 1861. M.G.S. First Bien. Rept.

Mile Dam. Devonian, .
Fol‘:. S. l\ffargl?n, Jr., and G. A. Cooper, 1941. Waslq. Aca?{. Sei. Jour. Vol. 31.
W. A. Kelly, 1940. Mich. Acad. Sci. and M.G.S. Guidebook.
Mich. Acag. Sei. Arts and Lett. Geol. Sec. and M.G.S., 1938 and 1940. 8th
d 10th Ann. Excur. Guidebooks. . ]
G.a‘I/l'. Cohee, 1947. U.8.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.)
0il and gas investigations chart 28, .
Mich. Geol. Soe., 1949, 1951, and 1952. Ann. Excur, Guidebooks.
Four Mile Dam., Thunder Bay River, See. 7, T.31N,, R.8E., Alpena Co.,

Michigan.

Fowler Moraine. Pleistocene.
T. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53. .
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan. .
Fowler, Clinton Co., Michigan.

Franconia. Upper Cambrian.
C. P. Berkey, 1897. Am. Geol. Vol. 20.
R. B. Newcombe, 1933. M.G.S. }l:ué)g 318. 4 '
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. .
G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil and
gas investigations chart 9.
Franconia, Chisago Co., Minnesota.

Freda sandstone. Keweenawan.
A. C. Lane and A. E. Seaman, 1907. Jour. Geol. Vol, 15.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
. C. Lane, 1911. M.G.S. Pub. 6.
11%. C. AalIll:n, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1987. M.G.S. Pub: 39, legend geol. map.
Freda, Houghton Co., Michigan.

lena. Middle Ordovician.
Gzt'lfm}?all, I1851. In Foster and Whitney U.S. 81st Cong. Spee. Sess. Sen. Ex.
Doc. 4.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
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E. C. Case and W. 1. Robinson, 1915. M.G.S. Pub. 18.
R. B. Newcombe, 1928. M.G.S. Pub. 37.
R. B. Newcombe, 1933. M.G.S. Pub. 38.

Galena, Joe Daviess Co., Illinois.

Garden Island. Devonian.
G. M. Ehlers and K. K. Landes, 1944. Mackinac Straits Field Conference
Guidebook.
G. M. Ehlers, 1945. M.G.S. Pub. 44. Defined.
Mich. Geol. Soc., 1949, 1951, and 1952. Ann. Execur. Guidebooks.
Garden Island, Beaver Island Group, Leelanau Co., Michigan.

Genesee shale group. Upper Devonian.
L. Vanuxem, 1842. Geol. New York, pt. 3.
C. Rominger, 1876. M.G.S. Vol. III.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
H. Ries, 1900. M.G.S. Vol. VIII, pt. 1.
A. C. Lane, 1907. M.G.S. Ann, Rept. 1906, legend geol. map.
Genesee River valley, New York.

Genshaw. Middle Devonian.
A.NS. Warthin, Jr., and G. A. Cooper, 1935. Wash. Acad. Sci. Jour. Vol. 25,
o, 12,
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sci. Arts and Lett. Geol. Sec. and M.G.S., 1937, 1938, and
1940. 7th, 8th and 10th Ann. Excur. Guidebooks.
W. A. Kelly, 1940. Mich. Acad. Sci. and Mich. Geol. Soc. Ann. Geol. Excur.
Guidebook.
G. V. Cohee, 1947. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) 0il
and gas investigations chart 28.
Mich. Geol. Soc., 1949, 1951, and 1952. Ann. Excur. Guidebooks.
Genshaw Schoolhouse, Sec. 13, T.32N,, R.8E., Alpena Co., Michigan.

Gladwin Moraine. Pleistocene.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Gladwin Co., Michigan.

Glenwood, glacial lake; beach. Pleistocene.
F. Leverett, 1899. U.S.G.S. Mon. 38.
A, C. Lane, 1909. M.G.S. Ann. Rept. 1907.
F. Leverett, 1912. M.G.S. Pub. 9; 1917, M.G.S. Pub. 25.
F., Leverett, and F. B, Taylor, 1915. U.S.G.S. Mon. 53.
G. C. Tague, 1948. M.G.S. Pub. 45, pt. 1.
J. L. Calver, 1948, M.G.S. Pub. 45, pt. 2.
F. W. Terwilliger, 1955. M.G.S. Pub. 48, pt. 1.
Glenwood, Illinois.

Glenwood. Middle Ordovician.
S. Calvin, 1906. Iowa Geol. Survey Vol. 18.

G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 9.
Glenwood Twp., Winneshiek Co., Iowa.

Goodland Moraine. Pleistocene.
F. Leverett, 1915. U.S.G.S. Mon. 53.
Goodland Twp., Lapeer Co., Michigan.
Goodrich quartzite. Upper Huronian.
C. R. Van Hise and W. S. Bayley, 1895. U.S.G.S. 15th Ann. Rept.
W. C. Gordon and A. C. Lane, 1907. M.G.S. Ann. Rept. 1906. Palms.
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A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908,

R. C. Allen, 1910. M.G.S. Pub. 3; 1912, M.G.S. Pub. 8; 1915, M.G.S. Pub. 18.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Mich. Acad. Sci. Arts and Lett. Geol. Sec. and M.G.S., 1939. 9th Ann. Excur.
Guidebook.

W. A. Seaman, 1944. M.G.S. P.R. 10; 1945, M.G.S. P.R. 11.

V. L. Ayres, 1944, M.G.S. P.R. 10.

Goodrich Mine, Marquette Co., Michigan.

Gorbut. Devonian. Traverse.
W. A. Kelly, 1947. A.A.P.G. Bull. Vol. 31. Defined. .
W. A. Kelly, 1949. Mich. Acad. Sci. and Mich. Geol. Soc. Ann. Excur. Guide-
book.
Mich. Geol. Soc. 1949, 1951, 1952. Ann. Excur. Guidebooks. o
Gorbut School, Koehler Twp., T.35N., R.1W., Cheboygan Co., Michigan.

Grand Lake member. Devonian. Traverse.
A. W. Grabau, 1915. Unpublished ms. Reported by E. R. Pohl, 1930.
E. R. Pohl, 1930. U.S. Nat. Mus. Proc. Vol. 76, art. 14, 1930.
A. S. Warthin, Jr., and G. A. Cooper, 1941. Wash. Acad. Sci. Jour. Vol. 31L.
See Rockport Quarry.
Grand Lake, Presque Isle Co., Michigan.

Grand Ledge fauna. Pennsylvanian. Saginaw. .
R. B. Newcombe, 1933. M.G.S. Pub. 38. Mercer of Ohio.
Grand Ledge, Eaton Co., Michigan.

Grand Ledge Moraine. Pleistocene.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53, )
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Grand Ledge, Eaton Co., Michigan.

Grand Rapids group; series. Mississippian.

A. C. Lane, 1893. Reported by M. E. Wadsworth, M.G.S. Rept. St. Bd. Geol.
Surv. 1891-1892.

A. C. Lane, 1895. M.G.S. Vol. V, pt. 2; 1900, M.G.S. Vol. VIII, pt. 2; 1905,
M.G.S. Ann. Rept. 1904; 1907, M.G.S. Ann. Rept. 1906; 1909, M.G.S. Ann.
Rept. 1908. Upper. Lower.

W. F. Cooper and A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917, M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1933. M.G.S. Pub. 38.

Grand Rapids, Michigan.

Grand Rapids limestone. Mississippian (Bayport).
A. C. Lane, 1899. U.S.G.S. W.-S.P. 30; 1907, M.G.S. Ann. Rept. 1908.

Grand Rapids, Michigan.

Grand River group. Pennsylvanian.
W. A. Kelly, 1936. M.G.S. Pub. 40, pt. 2. Defined.
E. A. Newman, 1936. M.G.S. P.R. 2.
H. M Martin, 1937. M.G.S. Pub. 39, legend geol. map.
G. V. Cohee, 1944. U.8.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) 0Oil and
gas investigations map 11.
Exposures in Grand River Valley, Michigan.

Grassmere beach; stage. Pleistocene.
A. C Lane, 1900. M.G.S. Vol. VII, pt. 3.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
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F. Leverett, 1912. M.G.S. Pub. 9; 1917, M.G.S. Pub. 25.
W. H. Sherzer, 1913. M.G.S. Pub. 12.
Grassmere, Huron Co., Michigan.

Gravel Point. Devonian.

E. R. Pohl, 1929. U.S. Nat. Mus. Proc. Vol. 76, art. 33.

R. B. Newcombe, 1933. M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Mich. Acad. Sci. Arts and Lett. Geol. See. and M.G.S., 1937, 1938, and 1940.

7th, 8th, and 10th Ann. Excur. Guidebooks.
Mich. Geol. Soc., 1949 and 1951. Ann. Excur. Guidebooks.
Gravel Point, Charlevoix Co., Michigan.

Graywacke group or Lower sandstone.

D. Houghton, 1838. First Ann. Rept. St. Geologist, Mich. Leg. H.D. 24, 1838.
Great Conglomerate. Keweenawan.

R. D. Irving, 1883. U.S.G.S. Mon. 5.

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.

A. C. Lane, 1911, M.G.S. Pub. 6.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend

geol. map.
H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.
K. Spiroff, 1941. M.G.S. P.R. 7.

Great Copper Harbor conglomerate. Keweenawan.
A, C. Lane, 1911. M.G.S. Pub. 6.
Copper Harbor, Keweenaw Co., Michigan.

Green amygdaloid. Keweenawan.
R. Pumpelly, 1873. M.G.S. Vol. I, pt. 2.

Greenfield dolomite. Silurian, Cayugan.

E. Orton, 1871. Ohio Geol. Surv. Rept. Prog. 1870.

A. W. Grabau, 1898. Sci. ns. Vol. 8.

A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.

A. W. Grabau, 1910. M.G.S. Pub. 2.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928, M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub, 89, legend geol. map.

G. M. Ehlers, E. C. Stumm, and R. V. Kessling, 1951. G.S.A. Field Excur.
Guidebook.

Mich. Geol. Soc., 1951 and 1952. Ann. Excur. Guidebooks.

A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.

Greenfield, Highland Co., Ohio.

Greenstone flows. Keweenawan.
R. D, Irving, 1883. U.S.G.S. Mon. 5.
A. C. Lane, 1911. M.G.S. Pub. 6.
Greenstone Ridge, Keweenaw Co., Michigan.

Greenwoeod iron fm. Upper Huronian.
J. Zinn, 1933. Mich. Acad. Sei., Arts and Lett. Vol. 18,
C. K. Leith, R. J. Lund, and A. Leith, 1935. U.S.G.S. P.P. 184.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sei., Arts and Lett., Geol. Sec. and M.G.S., 1939. 9th Ann. Excur.
Guidebook.
V. L. Ayres, 1944, M.G.S. P.R. 10.
Marquette Co., Michigan.

Groos Quarry. Ordovician.
R. C. Hussey, 1952. M.G.S. Pub. 4s.
Mich. Geol. Soc., 1954. Ann. Excur. Guidebook.
Groos Quarry, Sec. 1, T.39N.,, R.23W., Delta Co., Michigan.
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Grosse Isle Moraine. Pleistocene.
F. Leverett, 1915. U.S.G.S. Mon. §3.
Grosse Isle, Wayne Co., Michigan.

Groveland fm. Upper Huronian.
H. L. Smyth, 1899. U.S.G.S. 19th Ann Rept., pt. 3.
R. C. Allen, 1915. M.G.S. Pub. 18. .
Groveland Mine, Felch Dist., Dickinson Co., Michigan,

Guelph dolomite. Silurian.
J. Hall, 1852. Pal. New York, Vol. 2.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend
geol. map.
R. A. Smith, 1917. M.G.S. Pub. 24.
R. B. Newcombe, 1928. M.G.S. Pub. 37. (Racine or Engadine).
H. M. Martin, 1987. M.G.S. Pub. 39, legend geol. map.
Mich. Geol. Soc., 1951 and 1954. Ann. Excur. Guidebooks.
Guelph, Ontario.

Gwinn series. Middle Huronian.
R. C. Allen, 1914. Jour. Geol. Vol. 22.
R. C. Allen, 1915. M.G.S. Pub. 18.
Gwinn, Marquette Co., Michigan.

Hamilton group; formation. Middle Devonian,
L. Vanuxem, 1840. New York Geol. Surv. 4th Dist.
A, Winchell, 1861, M.G.S. First Bien. Rept. Little Traverse.
C. Rominger, 1876. M.G.S. Vol. IIL.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2; 1907, M.G.S. Ann. Rept. 1906.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
H. Ries, 1900. M.G.S. Vol. VIII, pt. 1.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
R. A. Smith, 1916, M.G.S. Pub. 21.
Hamilton, New York.

Hanbury slate. Upper Huronian. ] )

C.R. {7an Hise and W. S. Bayley, 1900. U.S.G.S. Menominee Folio No. 62.

R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 283, legend
geol. map.

C. E. Dutton and C. A. Lamey, 1933. M.G.S. P.R. 5.

C. A. Lamey and C. E. Dutton, 1941. M.G.S. P.R. 6. Object to use of Han-
bury.

Hanbury Hill, Menominee Co., Michigan.

Hancock amygdaloid; conglomerate. Keweenawan.

Long local usage.
R. E. Hore, 1915. M.G.S. Pub. 19. )
Hancock Mine, Houghton Co., Michigan.

Hancock West conglomerate. Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2. o
‘West of old Hancock Mine, Houghton Co., Michigan.

Hardwood Point sandstone. Mississippian. L. Marghall.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
Huron Co., Michigan.

Harrison Moraine. Pleistocene. ) .
F. Leverett, 1915, U.8.G.S. Mon. 53. Lake City-Harrison.
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H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Harrison, Clare Co., Michigan.

Hat Point sandstone. Mississippian. Napoleon.
A, C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
Huron Co., Michigan.
Haymeadow Creek. Ordovician.
R. C. Hussey, 1952. M.G.S. Pub. 486.
Mich. Geol. Soec., 1954. Ann. Excur. Guidebook.
Haymeadow Creek, T.39N., R.23W., Delta Co., Michigan.
Helderberg group. Lower Devonian.
T. A. Conrad, 1839. Am. Jour. Sci. Vol. 85.(2)
J. W. Foster and J. D. Whitney, 1851. U.S. 31st Cong. Spec. Sess., Sen. Ex.
Doc. 4.
A. Winchell, 1861. M.G.S. First Bien. Rept.
C. Rominger, 1873. M.G.S. Vol. I, pt. 3; 1876, M.G.S. Vol. III.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
R. B. Newcombe, 1933. M.G.S. Pub. 38. Helderbergian.
Helderberg Mts., Albany Co., New York.
Hemlock greenstone. Middle Huronian.
J. M. Clements, 1899. U.S.G.S. 19th Ann. Rept., pt. 8.
R. C. Allen, 1910. M.G.S. Pub. 3.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
W. A. Seaman, 1944, M.G.S. P.R. 10.
Hemlock River, Crystal Falls Dist., Iron Co., Michigan.
Henderson Moraine. Pleistocene.
F, Leverett, 1915. U.S.G.S. Mon. 53.
Henderson, Shiawassee Co., Michigan.

Hendricks member. Silurian. Niagaran.

R. A. Smith, 1916. M.G.S. Pub. 21. Defined.

R. C. Allen, R. A, Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1933. M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.

Mich. Acad. Sci., Arts and Lett., Geol. Sec., Mich. Geol. Soc., and M.G.S.,
1948. Ann. Excur. Guidebook.

Mich. Geol. Soc., 1951 and 1954. Ann. Excur. Guidebooks.

Hendricks Quarry, Mackinac Co., Michigan.

Hermansville limestone. Lower Ordovician.

C. R. Van Hise and W. 8. Bayley, 1900. U.S.G.S. Menominee Folio No. 62.

W. S. Bayley, 1904. U.S.G.S. Mon. 46.

1. C. Russell, 1907. M.G.S. Ann. Rept. 1906,

R. A, Smith, 1916. M.G.S. Pub. 21. Beekmantown. Calciferous.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.

E. O. Ulrich, 1936. Personal communication to G. M. Ehlers = Oneota.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 9.

Mich. Acad. Sci, Arts and Lett.,, Geol. Sec., Mich. Geol. Soc., and M.G.S,,
1948. Ann. Excur. Guidebook.

Hermansville, Menominee Co., Michigan.
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Hiawatha segment of Newberry Moraine. Pleistocene.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1. ) o
Hiawatha National Forest, Northern Peninsula, Michigan.

Higgins Moraine. Pleistocene. L
F. Leverett, 1915. U.S.G.S. Mon. 53. Higgins Lake system. .
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan. o
Higgins Lake, Roscommon Co., Michigan, :

Holyoke iron fm. Upper Huronian.
M. E. Wadsworth, 1890. Lake Superior along the south shore.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
Holyoke, Marquette Co., Michigan.

Houghton Conglomerate. Keweenawan. :
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2.
A. C. Lane, 1898. M.G.S. Vol. VI, pt. 1. !
Houghton Mine, Houghton Co., Michigan.

Houghton Lake ridges; Moraine. Pleistocepe.
F. Leverett, 1915. U.S.G.S. Mon. 53. Ridges.
W. A. Ver Wiebe, 1927. Mich, Acad. Sci., Arts and Lett. Vol. 7. Houghton ;
Moraine. ) ‘
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan. .
Houghton Lake, Roscommon Co., Michigan.

Hudson River Group. Ordovician.
W. W. Mather, 1840. New York Geol. Surv. 4th Rept.
J. W. Foster and J. D. Whitney, 1851. U.S. 81st Cong. Spec. Sess., Sen. Ex.
Doc. 4.
A. Winchell, 1861. M.G.S. First Bien. Rept.
C. Rominger, 1873. M.G.S. Vol. I, pt. 8.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Edited notes of C. E. Wright. )
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
H. Ries, 1900. M.G.S. Vol. VIII, pt. 1.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908. 1
Hudson River, New York.

Huron gritstones. Mississippian. ;
A. Winchell, 1871. Am. Philos. Soc. Proc. Vol. 11. ) ‘_
A, C. Lane, 1900. M.G.S. Vol. VII, pt. 2. Quarries near Grindstone. }

Huron Co., Michigan. :

Huron group. Upper Devonian. Mississippian.
A. Winchell, 1861. M.G.S. First Bien. Rept. '
A. Winchell, 1865. Am. Jour. Sci. 2d, Vol. 39; 1871, Am. Philos. Soc. Proec. )
Vol. 11, ’
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.
Shore of Lake Huron, Huron Co., Michigan.

Huron shale. Upper Devonian. See Antrim. ) )
J. 8. Newberry, 1870. Ohio Geol. Surv. Rept. Prog. 1869. Huron River, Ohio.
C. Rominger, 1876. M.G.S. Vol. III. Lake Huron, Michigan.

A, C. Lane, 1895. M.G.S. Vol. V, pt. 2. Changed to St. Clair black shale (see
Antrim).
W. H. Sherzer, 1900. M.G.S, Vol. VII, pt. 1.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
H. M. Martin, 1987. M.G.S. Pub. 89, legend geol. map.
Huron Co., Michigan.

-
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Huron Bay slates. Upper Huronian.

T. B. Brooks, 1873. M.G.S. Vol. I, pt. 1.
Huron Bay, Baraga Co., Michigan.

Huronian.

W. E. Logan and T. S. Hunt, 1855. Esquisse geologique du Canada.

T. B. Brooks, 1873. M.G.S. Vol. I, pt. 1. Huronian or iron bearing rocks.

C. Rominger, 1895. M.G.S. Vol. V, pt. 1.

A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.

A. C. Lane and others (Special committee for the Lake Superior region, 1905.
Jour. Geol. Vol. 13); 1905, M.G.S. Ann. Rept. 1904; 1907, M.G.S. Ann. Rept.
1906.

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.

R. C. Allen, 1910. M.G.S. Pub. 8; 1912, M.G.S. Pub. 8; 1915, M.G.S. Pub. 18.

R. C. Allen, R. A. Smith, and L. P, Barrett, 1917. M.G.S. Pub. 28, legend
geol. map.

R. B. Newcombe, 1933, M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.

North shore of Lake Huron, Ontario, Canada.

Illinoian glacial drift. Pleistocene.

T. C. Chamberlin, 1896. Jour. Geol. Vol. 4. (Proposed by F. Leverett).

F. Leverett, 1897. Chi. Acad. Seci., Geol. and Nat. Hist. Surv. Bull. 2. Defined.
Illinoian stage.

W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.

L C. Russell, 1905. M.G.S. Ann. Rept. 1504.

A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.

W. H. Sherzer, 1913. M.G.S. Pub. 12.

F. Leverett, 1915. U.S.G.S. Mon. 53; 1917, M.G.S. Pub. 25.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1933. M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. Queried pre-Wiscon-
sin (Illinoian?).

Imlay Moraine. Pleistocene,

F. Leverett, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Imlay, Lapeer Co., Michigan.

Imlay Outlet; Channel. Pleistocene.

F. B. Taylor, 1897. G.S.A. Bull. Vol, 8,

F. Leverett, 1902. M.G.S. Ann. Rept. 1901.

A. C. Lane, 1908. M.G.S. Ann. Rept. 1907,

F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
Imlay, Lapeer Co., Michigan.

Indiana Lode. Keweenawan.

R. E. Hore, 1915. M.G.S. Pub. 19.
Indiana Mine location, Ontonagon Co., Michigan.

Ionia sandstone. Pennsylvanian.

A. Winchell, 1861. M.G.S. First Bien. Rept.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
W. A. Kelly, 1936. M.G.S. Pub. 40, pt. 2.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
G. V. Cohee, 1951. U.S.G.S. (Co-op. M.G.S., Univ. Mich, Dept. Geol.) 0il
and gas investigations chart 41.
Ionia, Ionia Co., Michigan.
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Ionia Moraine. Pleistocene.
F. Leverett, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Ionia Co., Michigan.
Towan. Mississippian.
S. Weller, 1920. Jour. Geol. Vol. 28, No. 4.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.
Iowa.
Towan. Pleistocene.
T. C. Chamberlin, 1895. Jour. Geol. Vol. 3.
I. C. Russell, 1905, M.G.S. Ann. Rept. 1904.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
W. H. Sherzer, 1913. M.G.S. Pub. 12.
Towa.
Iron River iron formatien, Michigamme slate. Huronian.
R. C. Allen, 1912. M.G.S. Pub. 8.
C. K. Leith, R. J. Lund, and A. Leith, 1935. U.S.G.S. P.P. 184.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Iron River, Iron Co., Michigan.
Ironwood iron formation. Middle Huronian.
C. R. Van Hise, 1901. U.S.G.S. 21st Ann. Rept,, pt. 3.
R. C. Allen, 1910. M.G.S. Pub. 3.
R. C. Allen, 1912. M.G.S. Pub. 8; 1914, M.G.S. Pub. 16 (Animikie).
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Ironwood, Gogebic Co., Michigan.
Ishpeming. Huronian.
W. A. Seaman, 1944. M.G.S. P.R. 10.
Ishpeming, Marquette Co., Michigan.
Island Mine Conglomerate. Keweenawan,
A. C. Lane, 1898. M.G.S. Vol. VI, pt. L.
Island Mine, Isle Royale, Michigan.
Isle Royale amygdaloid. Keweenawan.
R. D. Irving, 1883. U.S.G.S. Mon. 5.
R. E. Hore, 1912. M.G.S. Pub. 8; 1915, M.G.S. Pub. 19.
Isle Royale, Michigan.

Isle Royale trap. Keweenawan.
Long local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
Isle Royale Mine, Houghton Co., Michigan.
Jackson fm. Pennsylvanian.
A. C. Lane, 1893. Reported by M. E. Wadsworth, M.G.S. Rept. St. Bd. Geol.
Surv. 1891-1892.,
Jackson Co., Michigan.
Jackson coal group. Pennsylvanian.
A. C. Lane, 1893. Reported by M. E. Wadsworth, M.G.8. Rept. St. Bd. Geol.
Surv, 1891-1892.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.
Jackson Co., Michigan.
Jackson Coal Measures.
A. C. Lane, 1899. U.S.G.S. W.-S.P. 30.
A. C. Lane, 1900. M.G.S. Vol, VIII, pt. 2. (Jackson coal group).
Jackson Co., Michigan.

T

INDEX OF NOMENCLATURE 151

Jacobsville sandstone. Upper Cambrian,
A, C. Lane and A. E. Seaman, 1907. Jour. Geol. Vol. 15.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
A. C. Lane, 1911. M.G.S. Pub. 6.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
R. B. Newcombe, 1933, M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 9.
Jacobsville, Houghton Co., Michigan.
Jasper Knob zone, Negaunee fm. Huronian.
J. L. Adler, 1935. Jour. Geol. Vol. 43, No. 2.
N. slope Jasper Knob, Ishpeming, Marquette Co., Michigan.
Jean Nicollet, glacial lake. Pleistocene.
W. Upham, 1908. Am. Geol. Vol. 32.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
Named for J. N. Nicollet.

Johnson Creek conglomerate. Keweenawan.
A. C. Lane, 1911. M.G.S. Pub. 6.
Johnson Creek, Houghton Co., Michigan.
Jordan sandstone. Upper Cambrian.
A. Winchell, 1872. Rept. Geol. vic. Belle Plain, Scott Co., Minnesota.
E. O. Ulrich, 1936. Personal communication to G. M. Ehlers.
G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S,, Univ. Mich. Dept. Geol.) 0il
and gas investigations chart 9.
Jordan, Scott Co., Minnesota.

Juniata Moraine. Pleistocene.
F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Juniata, Tuscola Co., Michigan.
Kalamazoo Moraine. Pleistocene.
¥, Leverett, 1912. M.G.S. Pub. 9. Kalamazoo-Jackson.
F. Leverett, 1915. U.S.G.S. Mon. 53.
F. Leverett, 1917. M.G.S. Pub. 25. Kalamazoo-Mississinewa.
F. W. Terwilliger, 1955. M.G.S. Pub. 48, pt. 1.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Kalamazoo Co., Michigan.

Kalkaska Moraine. Pleistocene.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Kalkaska Co., Michigan.

Kansas stage. Pleistocene.
T. C. Chamberlin, 1894. Geike’s Great Ice Age. Jour. Geol. Vol. 3.
1. C. Russell, 1905. M.G.S. Ann. Rept. 1904.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
Kansas.
Kaskaskia. Mississippian.
J. Hall, 1857. A.A.A.S. Proe. Vol. 10.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
Kaskaskia, Illinois.
Kawkawlin beach. Pleistocene.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
Kawkawlin Twp., Bay Co., Michigan.
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Kearsarge amygdaloid; flow; trap. Keweenawan.
L. L. Hubbard, 1895. M.G.S. Vol. V, pt. 1,
Kearsarge Mine, Keweenaw Co., Michigan.
Kearsarge conglomerate. Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2.
A. C. Lane, 1898. M.G.S. Vol. VI, pt. 1. Kingston. Minong (?)
R. E. Hore, 1912. M.G.S. Pub. 8; 1915, M.G.S. Pub. 19.
Kearsarge Mine, Keweenaw Co., Michigan.

Kearsarge West amygdaloid; flow. Keweenawan.
Local usage.

Keewatin Center. Pleistocene.
A. C. Lane, 1911, M.G.S. Pub. 6.
Keewatin, Ontario.

Keewatin. Oldest pre-Cambrian of Lake Superior region.

A. C. Lawson, 1885. Canada, Geol. and Nat. Hist. Surv. Ann. Rept. ns. Vol.
1, 1886.

A. C. Lane and others, 1895. Spec. Comm. on Lake Superior region. Jour.
Geol. Vol. 13; 1905, M.G.S. Ann. Rept. 1904.

A. C. Lane, 1905, M.G.S. Ann. Rept. 1904, —and Laurentian Basement Com-
plex.

A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.

A. C. Lane and A. E, Seaman, 1909. M.G.S. Ann. Rept. 1908.

R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1933. M.G.S. Pub. 38.

H. M. Martin, 1987. M.G.S. Pub. 89, legend geol. map.

Mich. Acad. Sci., Arts and Lett,, Geol. Sec. and M.G.S., 1939. 9th Ann.
Execur. Guidebook.

W. A, Seaman, 1944. M.G.S. P.R. 10.

Keewatin, Ontario.

Kendall Moraine. Pleistocene.
F. Leverett, 1899, U.S.G.S. Mon. 388; 1915, U.S.G.S. Mon. 53.
F. W. Terwilliger, 1955. M.G.S. Pub. 48, pt 1.
Kendall, Van Buren Co., Michigan.

Keokuk. Mississippian.
D. D. Owens, 1852. Rept. Geol, Surv. Wisconsin, Iowa and Minnesota.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.
Keokuk Landing, Iowa.

Keweenawan.

T. S. Hunt, 1873. Am. Inst. Min. Eng. Trans. Used term.

T. B. Brooks, 1876. Am. Jour. Sei. Vol. 2. Defined term.

R. D. Irving, 1883. U.S.G.S. Mon. 5.

C. Rominger and L. L. Hubbard, 1885. M.G.S. Vol. V, pt. 1.

M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892. Cambrian.

A. C. Lane and others, 1895. Rept. Spee. Comm. on Lake Superior region, i
Jour., Geol. Vol. 13; 1905, M.G.S. Ann. Rept. 1904. Pre-Cambrian. Lane
said Cambrian.

A. C. Lane, 1907. M.G.S. Ann. Rept. 1904, 1906. ;

A. C. Lane and A. E. Seaman, 1909, M.G.S. Ann. Rept. 1908. i

R. C. Allen, 1910, M.G.S. Pub. 3; 1915, M.G.S. Pub. 18. Pre-Cambrian.

A, C. Lane, 1911, M.G.S. Pub. 6. '

R. E. Hore, 1912. M.G.S. Pub. 8. ;

R, C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map. Upper Keweenawan-Cambrian?

R. B. Newcombe, 1933. M.G.S. Pub. 38. Pre-Cambrian,

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
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Mich. Acad. Sci., Arts and Lett., Geol. Sec. and M.G.S., 1939 and 1947. Sth
and 12th Ann. Excur. Guidebooks.
Keweenaw Peninsula, Michigan.

Kidney iron-formation. Mississippian. Coldwater.
B. Hubbard, 1840. M.G.S. 3d Ann. Rept. St. Geologist, Mich. Leg. S.D. 1840,
Vol. 2, No. 7.
Quarries in Branch Co., Michigan.

Killarney granite. Post-Keweenawan. Pre-Cambrian. See Presque Isle granite.
W. G. Miller and C. W. Knight, 1314. Ontario Bud. Mines Rept. Vol. 22, pt. 2.
C. K. Leith, R. J. Lund, and A. Leith, 1935. U.S.G.S. P.P. 184.

H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.
Mich, Acad. Sei., Arts and Lett., Geol. Sec. and M.G.S., 1939. 9th Ann. Excur.
Guidebook.
Killarney, north shore of L. Huron, Ontario.

Killarney revolution.
W. G. Miller and C. W. Knight, 1914. Ontario Bur. Mines Rept. Vol. 22, pt. 2.

Killians limestone; fm. Middle Devonian.

A. S. Warthin, Jr. and G. A. Cooper, 1935. Wash, Acad. Sci. Jour. Vol. 25,
No. 12.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Mich. Acad. Sci. Geol. Sec. and M.G.S,, 1937, 1938 and 1940. Tth, 8th, and
10th Ann. Excur. Guidebooks.

W. A. Kelly, 1940. Mich. Acad. Sci. and M.G.S. 10th Ann. Field Trip Guide-
book.

G. V. Cohee, 1947. U.8.G.S. (Co-op. M.G.S., Univ. Mich., Dept. Geol.) Oil
and gas investigations map 28.

Mich. Geol. Soc., 1949 and 1951. Ann. Excur. Guidebooks.

Killians, Long Lake, Alpena Co., Michigan.

Kinderhook. Mississippian.
F. B. Meek and A. H. Worthen, 1861. Am. Jour. Sci. 2d, vol. 32.
A. C. Lane, 1900. M.G.S. Vol. VIII, pt. 2.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.
Kinderhook, Pike Co., Illinois.

Kingston conglomerate. Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2.
Kingston Farm, Keweenaw Co., Michigan.

Kinross Moraine. Pleistocene.
F. Leverett, 1929. U.S.G.S. P.P. 154a.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Kinross, Chippewa Co., Michigan.

Kirkfield Outlet. Pleistocene.
F. B. Taylor, 1915. U.S.G.S. Mon. 53.
Kirkfield, Ontario.

Kitchi schist. Keewatin,
C. R. Van Hise and W. S. Bayley, 1895. U.S.G.S. 15th Ann, Rept.
R. C. Allen, 1910, M.G.S. Pub. 8; 1912, M.G.S. Pub. 8.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
W. A. Seaman, 1944. M.G.S. P.R. 10; 1945, M.G.S. P.R. 11.
Kitchi Hills, Marquette, Michigan.,
Knowlton amygdaloid. Keweenawan,
Long local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144,
Knowlton Mine, Ontonagon Co., Michigan.
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Knox. Cambrian.
J. M. Safford, 1869. Geol. Tennessee.
Knox Co., Tennessee.

Koehler limestone. Devonian,
W. A. Kelly, 1949. A.AP.G. Vol. 81; Mich. Geol. Soc. Ann. Geol. Excur, Guide-
book.
Koehler Twp., Cheboygan Co., Michigan,

Kona dolomite. Lower Huronian.
C. R. Van Hise and W. S. Bayley, 1895. U.S.G.S. 15th Ann. Rept.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
R. C. Allen, 1910. M.G.S. Pub. 3; 1912, M.G.S. Pub. 8.
R. A. Smith, 1916. M.G.S. Pub. 21.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sei., Arts and Lett., Geol. Sec. and M.G.S., 1939. 9th Ann. Excur.
Guidebook.
W. A. Seaman, 1944, M.G.S. P.R. 10.
Kona Hill, Marquette Co., Michigan.

Lae la Belle conglomerate. Keweenawan,
L. L. Hubbard, 1898. M.G.S. Vol. VI, pt. 2.
Lac La Belle, Keweenaw Co., Michigan.

La Grange Moraine. Pleistocene.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
La Grange, Indiana.

Lake Algonquin, glacial. Pleistocene. See Algonquin.

Lake amygdaloid. Keweenawan.
Long local usage.
R. E. Hore, 1915. M.G.S. Pub. 19. Lake Lode.
B. S. Butler, 1929, U.S.G.S. P.P. 144.
Lake Mine, Ontonagon Co., Michigan.

Lake Border morainic system. Pleistocene.
F. Leverett, 1899, U.S.G.S. Mon. 38.
F. Leverett, 1915, U.S.G.S. Mon. 53.
G. C. Tague, 1948. M.G.S. Pub. 45, pt. 1.
F. W. Terwilliger, 1955. M.G.S. Pub. 48, pt. 1.
H. M. Martin, 1955, M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Lake Chieago, glacial. Pleistocene. See Chicago.

Lake Hanbury slate; group. Huronian.
C. Rominger, 1881, M.G.S. Vol. IV, pt. 2.
Lake Hanbury, Menominee Co., Michigan.

Lake Shore trap. Keweenawan.
R. D. Irving, 1883. U.S.G.S. Mon. 5.
A. C. Lane, 1898, M.G.S. Vol. VI, pt. 1; 1911, M.G.S. Pub. 6.
W. C. Gordon and A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Shore Lake Superior, Keweenaw Co., Michigan.

Lake Superior sandstone. Upper Cambrian.
D. Houghton, 1840. M.G.S. 3d. Ann. Rept. St. Geologist, Mich. Leg. H.D,
No. 8, 1839.
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In his Annual Report for 1841, Mich, Leg. J.D. 1841, Vol. 1, No. 11, Houghton
divided the Lake Superior sandstone as Lower red, and Upper gray sand-
stone,

A. Winchell, 1861. M.G.S. First Bien. Rept. Lake Superior group.

C. Rominger, 1873, M.G.S. Vol. I, pt. 3, Potsdam.

A. C. Lane and W. C. Gordon, 1907. M.G.S. Ann. Rept. 1906,

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908. Included
Munising, Jacobsville, and Freda.

A. C. Lane, 1911. M.G.S. Pub. 6.

R. A. Smith, 1914. M.G.S, Pub. 14. Eastern or Jacobsville.

R. C. Allen and L. P. Barrett, 1914. M.G.S. Pub. 15. Doubtful.

R. C. Allen, R. A, Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

I. D. Scott, 1921, M.G.S. Pub. 30.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

H. M. Martin, 1937, M.G.S. Pub. 39, legend geol. map. Excludes Freda.

G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 9.

Mich. Acad Sci., Arts and Lett., Geol. Sec.,, Mich. Geol. Soc.,, and M.G.S,,
1948. Ann. Field Excur. Guidebook.

South shore Lake Superior.

Lake Whittlesey, glacial. Pleistocene. See Whittlesey.

1’Anse series. Huronian.
T. B. Brooks, 1873. M.G.S. Vol. I, pt. 1.
L’Anse, Baraga Co., Michigan.

Lansing Moraine. Pleistocene,
F. Leverett, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955, M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Lansing, Ingham Co., Michigan.

Lansing ss. Pennsylvanian (?7)
Name proposed by O. F. Poindexter for a white ss. in Delhi Twp., Ingham
Co., Michigan. Reported by Bela Hubbard. Examined but not described
by M.G.S.
Laramide (?)
J. D. Dana 1835. Textbook geol. 4th Ed. Revolution.
W. A. Seaman, 1944. M.G.S. P.R. 10. Faulting and mineralization in Mar-
quette Co., Mich.
Laramide Mountain Range.

Laurentian Center. Pleistocene,
A. C. Lane, 1911. M.G.S. Pub. 6.
Laurentian Highlands, Quebec.

Laurentian epoch; series.

W. E. Logan, 1854. Canada, Geol. Surv. Prog. Rept. 1852-1853.

A. Winchell, 1861. M.G.S. First Bien. Rept.

T. B. Brooks, 1873. M.G.S. Vol. I, pt. 1.

A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1907, M.G.S. Ann. Rept. 1906,

A. C. Lane and others. Rept. Spec. Comm. on Lake Superior region; 1905,
M.G.S. (from Jour. Geol. Vol. 13) Ann. Rept. 1904.

W. C. Gordon and A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.

A. C. Lane and A. E, Seaman, 1909. M.G.S. Ann. Rept. 1908.

R. C. Allen, 1910. M.G.S. Pub. 3; 1912, M.G.S. Pub. 8; 1915, M.G.S. Pub. 19.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1933. M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
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Mich, Acad. Sci., Arts and Lett., and M.G.S. 1939. 9th Ann. Field Excur.

Guidebook.
W. A. Seaman, 1944. M.G.S. P.R. 10.

Lighthouse Point series. Mississippian.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Huron Co., Michigan.

Lingula shales. Pennsylvanian. Saginaw.
W. A. Kelly, 1936. M.G.S. Pub. 40, pt. 2.
Marine shales above and below Verne ls., Saginaw fm.

Little Traverse Bay limestone. Middle Devonian.
C. C. Douglass, 1841. Ann. Rept. St. Geologist, Mich. Leg. J.D. 1841,
A. Winchell, 1873. Walling’s Atlas of Michigan.
A, C. Lane, 1895. M.G.S. Vol. V, pt. 2. Dropped “Little”.
A. C. Lane, 1893, Reported by M. E. Wadsworth, M.G.S. Rept. St. Bd. Geol.
Surv. 1891-1892,
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
Little Traverse Bay, Michigan.

Lockpert dolomite. Silurian. Niagaran.

J. Hall, 1839, New York Geol. Surv. 3d Rept.

E. C. Case and W. 1. Robinson, 1915, M.G.S. Pub. 18.

R. A. Smith, 1916. M.G.S. Pub. 21. Included in “Niagara”.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. M. Ehlers and K. K. Landes, 1944. Mackinac Straits Field Conference
Guidebook.

G. M. Ehlers, 1945. M.G.S. Pub. 44.

G. V. Cohee, 1948. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 33.

Mich. Geol. Soc., 1951. Ann. Excur. Guidebook.

Lockport, New York.

Lodi fm. Upper Cambrian.
F. T. Thwaites, 1923, Jour. Geol. Vol. 31.
G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) 0il
and gas investigations chart 9.
Lodi, Columbia Co., Wisconsin.

Logan fm. Mississippian.
E. B. Andrews, 1870. Ohio Geol. Surv. Rept. Prog. 1869.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Edited notes of C. E. Wright.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1900, M.G.S. Vol. VIII, pt. 2;
1907, M.G.S. Ann. Rept. 1906, legend geol. map.
Logan, Hocking Co., Ohio.

Long Lake series. Middle Devonian.
A. W. Grabau, 1902. M.G.S. Ann. Rept. 1901.
R. A. Smith, 1916. M.G.S. Pub. 21.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917, M.G.S. Pub. 23, legend
geol. map.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 388.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Long Lake, Alpena Co., Michigan.

Loretto slate. Huronian.
C. E. Dutton, 1942, M.G.S. P.R. 9.
Loretto, Dickinson Co., Michigan.
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Lorraine group. Upper Ordovician.

E. Emmons, 1842. Geol. New York, pt. 2, div. 4, geol. 2d dist.

A, C. Lane, 1905. M.G.S. Ann. Rept. 1903. Lorraine and Utica. Lorraine
(Hudson River).

L C. Russell, 1905. M.G.S. Ann. Rept. 1904.

A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.

R. A, Smith, 1914. M.G.S. Pub. 14. Maysville. 1917, M.G.S. Pub. 24,

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. Eden.

G. V. Cohee, 1948. U.8.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Qil
and gas investigations chart 33.

New York (?)

Lower Grand Rapids. Mississippian.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
W. M. Gregory, 1902. M.G.S, Ann. Rept. 1901.
W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905.
R. A. Smith, 1912. M.G.S. Pub. 8.
W. M. Gregory, 1912. M.G.S. Pub. 11. The Michigan series.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 283, legend
geol. map.
R. B. Newcombe, 1928. M.G.S. Pub. 37.
Grand Rapids, Kent Co., Michigan.

Lower Helderberg. See Helderberg.

Lower Keweenawan.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908. Eo-Cambrian.
R. E. Hore, 1912. M.G.S. Pub. 8.

Lower Limerock fm.
D. Houghton, 1840. 2d Ann. Rept. Mich. Leg. H.D. No. 27, Vol. 1; S.D. No. 8,
Vol. 2.
Northern Peninsula Ordovician of modern nomenclature.

Lower Magnesian. See Prairie du Chien.
A, C. Lane, 1905. M.G.S. Ann. Rept. 1903.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Lower Marshall. Mississippian.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
W. M. Gregory, 1912. M.G.S. Pub. 11.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend geol.
map.
R. A, Smith, 1924. M.G.S. Pub. 34.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Marshall, Calhoun Co., Michigan.

Lower Monroe. Silurian.
R. A. Smith, 1914, M.G.S. Pub. 14. Bass Island. 1916, M.G.S. Pub. 21;
1917, M.G.S. Pub. 24.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.8. Pub. 23, legend
geol. map.
Monroe Co., Michigan.
Lower Munising. Cambrian. Dresbach (?)
E. O. Ulrich, 1936. Personal communiecation to G. M. Ehlers.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Munising, Alger Co., Michigan.

4—¥,, -



158 INDEX OF MICHIGAN GEOLOGY

Lower Ontarian (Niagaran). Silurian.
R. B. Newcombe, 1928. M.G.S. Pub. 37.
South shore Lake Ontario.

Lower Pentamerus. Silurian.
T. A. Conrad, 1839. New York Geol. Surv. 2d Ann. Rept.
W. H. Sherzer, 1300. M.G.S. Vol. VII, pt. 1.
Mich. Acad. Sci. Geol. Sec., Mich. Geol. Soc., and M.G.S., 1948. Ann. Field
Excur. Guidebook.

Lower Saginaw. Pennsylvanian.
W. A. Kelly, 1936. M.G.S. Pub. 40. (Pre-Verne cyclical fm.)
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Coal mines, Saginaw Co., Michigan.

Lower St. Louis. Mississippian.
R. B. Newcombe, 1928. M.G.S. Pub. 37.
St. Louis, Missouri.

Lower Silurian.

A. Winchell, 1861, M.G.S. First Bien. Rept. Cambrian.

C. Rominger, 1876. M.G.S. Vol. III. Includes Potsdam, Calciferous, Chazy,
Trenton, Hudson River group.

M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892. Trenton,
Silurian shales.

A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Edited notes of C. E. Wright. Hudson
River, Utica, Trenton.

R. C. Allen, R. A, Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map. Niagaran.

R. A. Smith, 1917. M.G.S. Pub. 24. Oswegan.

Lower Silurian or Ordovician.
A. C. Lane, 1905. M.G.S. Ann. Rept. 1904; 1907, M.G.S. Ann. Rept. 1906.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.

Lower Verne. See Verne. Pennsylvanian.

Lowville. Middle Ordovician. Black River group. See Birdseye.
J. M. Clarke and C. Schuchert, 1899. Sci. ns. Vol. 10. Replaced Birdseye.
R. B. Newcombe, 1928, M.G.S. Pub. 87; 1933, M.G.S. Pub. 38.
Lowville, Lewis Co., New York.

Lucas dolomite. Lower Devonian.

C. S. Prosser, 1903. Jour. Geol. Vol. 11,

A. C. Lane, 1905. M.G.S. Ann. Rept. 1903; 1909, M.G.S. Ann. Rept. 1908.

A. C. Lane, C. S. Prosser, W. H. Sherzer, and A. W. Grabau, 1909. G.S.A.
Bull. Vol. 19. Detroit River series.

‘W. H. Sherzer, 1910. M.G.S. Pub. 2.

R. A. Smith, 1916. M.G.S. Pub. 21.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Mich. Geol. Soc., 1951 and 1952. Ann. Excur. Guidebooks.

A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.

Lucas Co., Ohio.

Lundy, glacial lake. Pleistocene. See Elkton.
J. W. W. Spencer, 1894. Am. Jour. Sci. 3d ser., Vol. 48.
F. Leverett, 1902. U.S.G.S. Mon. 41; 1210, Mich. Acad. Sci. 12th Ann. Rept.
W. H, Sherzer, 1913. M.G.S. Pub. 12.
F. Leverett, 1917. M.G.S. Pub. 25. (Grassmere, Elkton).
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Lyons Moraine. Pleistocene.
F. Leverett, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Lyons, Ionia Co., Michigan.
Mabb aplite. Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2. “Mabbs’ vein”.
A, C. Lane, 1911, M.G.S. Pub. 6.
Isle Royale Mine, Houghton Co., Michigan.
Mackinae breccia. Devonian-Silurian.
G. M. Ehlers and K. K. Landes, 1945. M.G.S. Pub. 44.
Mich. Geol. Soec., 1951. Ann. Excur. Guidebook.
Mackinac Straits area, Michigan.

Mackinac limestone. Middle Devonian.
D. Houghton, 1840. M.G.S. 3d Ann. Rept. St. Geologist, Mich. Leg. S.D.
1840, Vol. 2, No. 7.
C. C. Douglass, 1841. M.G.S. Ann. Rept. St. Geologist, Mich. Leg. J.D. 1841,
Vol. 1, No. 11, H.D. No. 27: S.D. No. 18.
A. W. Grabau 1902, M.G.S. Ann. Rept. 1901.
W. H. Sherzer, 1913. M.G.S. Pub. 12.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.
Mackinac Island, Michigan.
Maclurites zone. Ordovician. Chandler Falls.
R. C. Hussey, 1952. M.G.S. Pub. 46.
Mich. Geol. Soc., 1954. Ann. Excur. Guidebook.

Madison. Cambrian,
R. D. Irving, 1875. Am. Jour. Sei. 84, Vol. 9.
R. B. Newcombe, 1933. M.G.S. Pub. 38. Suggests use of term.
Southern Wisconsin.
Mandon amygdaloid. Keweenawan.
A. C. Lane, 1911. M.G.S. Pub. 6.
Mandon Mine, Keweenaw Co., Michigan.

Manistee limestone.
C. C. Douglass, 1841. M.G.S. Ann. Rept. St. Geologist, Mich. Leg. J.D. 1841,
Vol. 1, No. 11.
May have been a glacial boulder ledge along lower Manistee River.

Manistee Moraine. Pleistocene.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
F. Leverett, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Manistee Co., Michigan.

Manistique Complex. Pleistocene.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Manistique River area, Schooleraft Co., Michigan,

Manistique series. Silurian. Niagaran.

R. A. Smith, 1916. M.G.S. Pub. 21. Defined.

R. C. Allen, R. A. Smith, and L. P, Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

G. M. Ehlers, 1921. G.S.A. Bull. Vol. 32. Formation.

R. A. Smith, 1924. M.G.S. Pub. 34. Well log.

R. B. Newcombe, 1933. M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Mich. Acad. Sci. Arts and Lett., Mich. Geol. Soc., and M.G.S., 1948. Ann.
Excur. Guidebook.
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G. V. Cohee, 1948. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 33.
Mich. Geol. Soc., 1951 and 1954. Ann. Excur. Guidebooks.
Manistique, Schooleraft Co., Michigan.

Manitou amygdaloid. Keweenawan.
Long local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
Manitou Mine, Keweenaw Co., Michigan.

Manitoulin dolomite; limestone. Silurian.

J.J. Bigsby, 1824. Notes on the geog. and geol. of L. Huron. Manitouline.

D. Houghton, 1840. M.G.S. 3d Ann. Rept. St. Geol., Mich. Leg. 8.D. Vol. 2,
No. 7.

A. Winchell, 1861. M.G.S. First Bien. Rept.

A. C. Lane, 1905, M.G.S. Ann. Rept. 1903; 1909, M.G.S. Ann. Rept. 1908.

M. Y. Williams, 1913, Ottawa Nat. Vol. 27. Cataract.

R. A, Smith, 1917. M.G.S. Pub. 24.

G. M. Ehlers, 1924. M.G.S. Pub. 34.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917, M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

H. M. Martin, 1937, M.G.S. Pub. 39, legend geol. map.

G. V. Cohee, 1948. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 33.

Mich. Geol. Soc., 1951 and 1954. Ann. Excur. Guidebooks.

Manitoulin Island, Ontario.

Mankato substage. Pleistocene.
M. M. Leighton, 1931. Jour. Geol. Vol. 39; 1933, Sci. Vol. 77.
Mankato Co., Minnesota.

Manlius limestone. Silurian. Cayugan.
L. Vanuxem, 1840. New York Geol. Surv. 4th Rept.
W. H. Sherzer, 1900, M.G.S. Vol. VII, pt. 1. (See footnote by A. C. Lane).
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.
Manlius, New York

Maple Forest Moraine. Pleistocene.
‘W. A. Ver Wiebe, 1925. Michigan Land Ec. Surv. ms.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Maple Forest Twp., Crawford Co., Michigan.

Marcellus shale. Middle Devonian.
J. Hall, 1839. New York Geol. Surv. 3d Rept.
H. Ries, 1900. M.G.S. Vol. VIII, pt. 1.
W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905.
A, C. Lane, 1907. M.G.S. Ann. Rept. 1906; 1909, M.G.S. Ann. Rept. 1908.
W. H. Sherzer, 1913. M.G.S. Pub. 12
R A. Smith, 1916. M.G.S. Pub. 21.
Marcellus, Onondaga Co., New York.

Mareniscan series. Huronian.
C. R. Van Hise, 1892, U.S.G.S. Bull. 86.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
Abandoned 1909 for Keewatin, a synonym.?
Marenisco Twp., Gogebic Co., Michigan.

Marlette Moraine. Pleistocene.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908,
Marlette, Sanilac Co., Michigan.
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Marquette brownstone. Cambrian.
F. F. Sharpless, 1891. Reported by M. E. Wadsworth, 1893, M.G.S. Rept. St.
Bd. Geol. Surv. 1891-1892.
Marquette Co., Michigan.

Marquette series.
Used in some early reports for Huronian of Marquette District, Michigan.

Marshall group; sandstone. Mississippian.
A. Winchell, 1861. M.G.S. First Bien. Rept.
A. C. Lane, 1893. Reported by M. E. Wadsworth, M.G.S. Rept. St. Bd. Geol.
Surv. 1891-1892,
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1900, M.G.S. Vol. VIII, pt. 2; 1907,
M.G.S. Ann. Rept. 1906.
C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 3.
W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908. Upper (Na-
poleon) Lower.
R. A. Smith, 1912. M.G.S. Pub. 8; 1914, M.G.S. Pub. 14.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend geol.
map,
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1938, M.G.S. Pub. 38,
G. E. Eddy, 1936. M.G.S. P.R. 1.
E. A. Newman, 1936. M.G.S. P.R. 2.
G. H. Pringle, 1937. M.G.S. P.R. 3.
H. M. Martin, 1987. M.G.S. Pub. 89, legend geol. map.
C. H. Riggs, 1938. M.G.S. P.R. 4.
G. V. Cohee, 1944. U.8.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations map 11.
G. V. Cohee, 1951, U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 41.
A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.
Marshall, Calhoun Co., Michigan.
Marvin beds. Devonian.
W. A. Kelly, 1940. Mich. Acad. Sei. and M.G.S. 10th Ann. Field Trip Guide-
book.
Marvin Quarry, Sec 7, T.34N., R.1W., Cheboygan Co., Michigan.
Mass amygdaloid. Keweenawan.
Local usage.
R. E. Hore, 1915. M.G.S. Pub. 19.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
Mass Mine, Ontonagon Co., Michigan.
Mattawa-Ottawa outlet. Pleistocene.
G. M. Stanley, 1945. M.G.S. Pub. 43.
Mattawa and Ottawa rivers, Ontario.
Maumee, glacial lake; beach. Pleistocene.
C. R. Dryer, 1888. Indiana Dept. Geol. and Nat. Hist. 16th Ann. Rept.
F. Leverett, 1902, M.G.S. Ann. Rept. 1901; 1912, M.G.S. Pub. 9; 1917, M.G.S.
Pub. 25.
A. C. Lane, 1908, M.G.S. Ann. Rept. 1907.
W. H. Sherzer, 1913. M.G.S. Pub. 12.
Maumee River valley, Ohio.

Maxville limestone. Mississippian. Bayport.
E. B. Andrews, 1870. Ohio Geol. Surv. Rept. Prog. 1869.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1900, M.G.S. Vol. VIII, pt. 2; 1907,
M.G.S. Ann. Rept. 1906.
G. P. Grimsley, 1903. M.G.S. Vol. IX, pt. 2.
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W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905.

A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.

R. A. Smith, 1916. M.G.S. Pub. 21.
Maxville, Perry Co., Ohio.

Mayflower amygdaloid; flows. Keweenawan.
Long local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144,
Mayflower Mine, Houghton Co., Michigan.

Mayville. Silurian.
T. C. Chamberlin, 1877. Geol. Wisconsin Vol. 2, Mayville beds.
G. M. Ehlers, 1921. G.S.A. Bull. Vol. 32, Formation.
G. M. Ehlers, 1924. M.G.S. Pub. 34. Well log. Dolomite.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Geol. Soc., 1951 and 1954. Ann. Excur. Guidebooks.
Mayville, Dodge Co., Wisconsin.

Mayville Moraine. Pleistocene.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Scuthern Peninsula
Michigan.
Mayville, Tuseola Co., Michigan.

Maysville. Upper Ordovician.
A. F. Foerste, 1905. Sci. ns. Vol. 22.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sci., Arts and Lett., Mich. Geol. Soc., and M.G.S., 1948. Ann,
Field Excur. Guidebook.
Maysville, Kentucky.

Mazomanie. Upper Cambrian.
E. O. Ulrich, 1920. Wash. Acad. Sci. Jour. Vol. 10.
R. B. Newcombe, 1933. M.G.S. Pub. 38. Suggests use of term.
E. O. Ulrich, 1986. Personal communication to G. M. Ehlers.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mazomanie on Wisconsin River, Dane Co., Wisconsin.

Medina. Silurian and Upper Ordovician.

L. Vanuxem, 1840. New York Geol. Surv. 4th Rept.

A. Winchell, 1861. M.G.S. First Bien. Rept.

M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892. Or
Clinton.

A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Also edited notes of C. E. Wright.

W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.

A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928, M.G.S. Pub. 87. Medina-Clinton.

R. B. Newcombe, 1933. M.G.S. Pub. 38. Medinan Lower or Alexandrian.

Medina, Oswego Co., New York.

Medora amygdaloid. Xeweenawan.
Long local usage.
B. S. Butler, 1929, U.S.G.S. P.P. 144.
Medora Mine, Keweenaw Co., Michigan.

Mendota, Upper Cambrian.
R. D. Irving, 1875. Am. Jour. Sci. 3d, Vol. 9.
R. B. Newcombe, 1933. M.G.S. Pub. 38. Discusses use of term in Michigan.
Lake Mendota, Wisconsin.
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Menominee series.
Used in early reports for Huronian of Menominee Distriet, Michigan.

Meramec group. Mississippian.
E. 0. Ulrich, 1904. Missouri Bur. Geol. and Mines Vol. 2, 2d ser.
R. B. Newcombe, 1933. M.G.S. Pub. 38. Meramecian.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Meramec Highlands and River west of St. Louis, Missouri.

Merchants amygdaloid. Keweenawan.
Long local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
Merchants Mine, Ontonagon Co., Michigan.

Mesnard epidote. Keweenawan.

A. C. Lane and A. E. Seaman, 1907. Jour. Geol. Vol. 15; 1909, M.G.S. Ann.
Rept. 1908.

A. C. Lane, 1911, M.G.S. Pub. 6.

R. C. Allen, R. A. Smith, and L. P, Barrett, 1917. M.G.S. Pub. 23, legend geol.
map.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Mesnard Mine, Houghton Co., Michigan.

Mesnard fm. Huronian.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892,
A C. Lane, 1907. M.G.S. Ann. Rept. 1906. Eo-Huronian series.
Mt. Mesnard, Marquette Co., Michigan.

Mesnard quartzite. Huronian.
C. R. Van Hise and W. 8. Bayley, 1895. U.S.G.S. 15th Ann. Rept.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.
R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend geol.
map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
W. A. Seaman, 1944, M.G.S. P.R. 10; 1945, M.G.S. P.R. 11.
Mt. Mesnard, Marquette Co., Michigan.

Meso-Devonian.
A, C. Lane, 1909. M.G.S. Ann. Rept. 1908.

Michigamme jasper. Upper Huronian.
H. L. Smyth, 1894. Am. Jour. Sci. Vol. 3, No. 47.
Michigamme Mt., Iron Co., Michigan.

Michigamme slate. Upper Huronian.
C. R. Van Hise and W. S. Bayley, 1895. U.S.G.S. 15th Ann. Rept.
W. C. Gordon and A. C. Lane, 1907. M.G.S. Ann. Rept. 1906. Tyler.
A. C. Lane and A. E. Seaman, 1909. M.G.8. Ann. Rept. 1908.
R. C. Allen, 1912. M.G.S. Pub. 8; 1915, M.G.S. Pub. 18.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Seci., Arts and Lett., and M.G.S,, 1939. 9th Ann. Excur. Guide-
book.
W. A. Seaman, 1944, M.G.S. P.R. 10; 1945, M.G.S. P.R. 11.
V. L. Ayres, 1944. M.G.S. P.R. 10.
Lake Michigamme, Marquette Co., Michigan.

Michigan conglomerate. Keweenawan.

Local usage.
R. E. Hore, 1915. M.G.S. Pub. 19.
Michigan Mine, Ontonagon Co., Michigan.

Michigan period. Huronian.
Proposed by M. E. Wadsworth to include Holyoke and Negaunee iron forma-

tions. 1893, M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
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Michigan salt group. Mississippian.

A. Winchell, 1861. M.G.S. First Bien. Rept.

A, C. Lane, 1900. M.G.S. Vol. VII, pt. 2. Suggested dropping “salt”.
Michigan series. Mississippian.

A. C. Lane, 1900. Defined. M.G.S. Vol. VII, pt. 2; 1900, M.G.S. Vol. VIII,

pt. 2; 1902, M.G.S. Ann. Rept. 1901; 1907, M.G.S. Ann. Rept. 1906; 19
M.G.S. Ann. Rept. 1908. €p ; 1909,

H. Ries, 1900. M.G.S. Vol. VIII, pt. 1.
G. P. Grimsley, 1903. M.G.S. Vol. IX, pt. 2.
R. A. Smith, 1914. M.G.S. Pub. 14. Lower Grand Rapids.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map. '

R. A. Smith, 1924, M.G.S. Pub. 34; 1925, M.G.S. Pub. 35.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
G. E. Eddy, 1936. M.G.S. P.R. 1.
E. A. Newman, 1936. M.G.S. P.R. 2.
G. H. Pringle, 1937. M.G.S. P.R. 3.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
C. H. Riggs, 1938. M.G.S. P.R. 4.
G. V. Cohge, 194%4. U.S.G.8. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations map 11; 1951, chart 41.
“Michigan stray”. Mississippian.
Oil well drillers’ usage.
G. E. Eddy, 19386, M.G.S. P.R. 1.
Middle Conglomerate. Keweenawan.
L. L. Hubbard, 1898. M.G.S. Vol. VI, pt. 2.
Keweenaw Peninsula, Michigan.
Middle Lake shale. Devonian. See Ferron Point.

A, W. Grabau, 1916?. Unpublished ms. M.G.S. Open file. Ferron Point
of Warthin and Cooper.

Alpena Co., Michigan.
Middle Ordovician or Champlainian.
R. A. Smith, 1917. M.G.S. Pub. 24.
Middle Silurian or Niagaran.
R. A. Smith, 1917. M.G.S. Pub. 24,
Millington Moraine. Pleistocene.
A. C. Lape, 1909. M.G.S. Ann. Rept. 1908.
Millington Twp., Tuscola Co., Michigan.
Millstone grit. Mississippian.
A. Eaton. Early New York reports.
A, C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.

Miéxes}(I)tchongi?merate; trap. Keweenawan,
. H. Broughton, 1863. Remarks on t ining i i
geology of Ontonagon Co. Phila., 182; mining Inferest and defails of the
R. E. Hore, 1915. M.G.S. Pub. 19.
B. S. Butler, 1929. U.S8.G.S. P.P. 144, Kearsarge congl.
Minesota Mine, Ontonagon Co., Michigan.
Minong breccia; porphyrite; H L
A G Lame, 1908, MLG.S. Vol Vi, pt g merete: Keweenawan
Minong Mine, Isle Royale, Michigan.
Mio-Cambrian,
A. C. Lane and A. E, Seaman, 1909. M.G.S. Ann. Rept. 1908.
Mio-Huronian.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.
A. C. Lane and A, E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
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Mississinewa morainic system. Pleistocene.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. b3.
H. M. Martin, 1956. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Mississinewa River, Wabash Co., Indiana.

Mississinewa shale. Silurian. Niagaran.
E. R. Cumings and R. R. Schrock, 1927. Indiana Acad. Sci. Proec. Vol. 36.
E. R. Cumings, 1930. Indiana Acad. Sci. Proc. Vol. 39.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mississinewa River, Wabash Co., Indiana.

Mississippian system.
A. Winchell, 1869. Am. Philos. Soc. Proc. Vol. 2.
A. C. Lane, 1900. M.G.S. Vol. VIL. Sub-Carboniferous (Mississippian).
A. C. Lane, 1905, M.G.S. Ann. Rept. 1904. (Sub-Carboniferous).
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
All subsequent reports.
Upper Mississippi Valley.

Mohawkian series. Middle Ordovician.
J. Hall, 1842. Am. Jour. Sci. 3d ser. Vol. 8.
J. M. Clarke and C. Schuchert, 1899. Sei. ns. Vol. 10.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.
Mohawk River valley, New York.

Mona schist. Xeewatin.
C. R. Van Hise and W. S. Bayley, 1895. U.S.G.S. 15th Ann. Rept.
R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol, map.
Mona Hills, Marquette Co., Michigan.

Monroan. Upper Silurian.

A, W. Grabau, 1909. Sei. ns. Vol. 29. Sylvania and Bass Islands.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map. Upper Silurian or Monroan, Detroit River, Sylvania and Bass
Island.

Monroe Co., Michigan.

Monroe beds; formation; group. Lower Devonian and Silurian, Lower, Middle,
Upper. (See Bass Island, Detroit River, Sylvania.)
D. Houghton, grey limestone, Mountain limestone, 1838. M.G.S. Rept. St.
Geologist, Mich. Leg. 8.D. 16, H.D. 24, 1838.
A. C. Lane, 1893. Reported by M. E. Wadsworth, M.G.S. Rept. St. Bd. Geol.
Surv. 1891-1892.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Defined Monroe beds.
A. C. Lane, 1899. U.S.G.S. W.-S.P. 30.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
. C. Lane, 1902. M.G.S. Ann. Rept. 1901. Salina and Helderberg.
C. Russell, 1905. M.G.S. Ann. Rept. 1904.
. C. Lane, 1907. M.G.S. Ann. Rept. 1906.
. W. Grabau, 1908. Sci. ns. Vol. 27. Proposed Upper, Middle, Lower Monroe.
" C. Lane and A. E. Seaman, 1909. M.G.S. Ann, Rept. 1908. Lower Monroe,
Bass Islands series. Middle Monroe = Sylvania sandstone. Upper Mon-
roe = Detroit River series.
R. A. Smith, 1916. M.G.S. Pub. 21.
R. C. Allen, R. A, Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
R. B. Newcombe, 1928. M.G.S. Pub. 37.
R. B. Newcombe, 1933. M.G.S. Pub. 38. Monroe—Salina group.
Monroe Co., Michigan.

A
L
A
A
A
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Montreal amygdaloid. Keweenawan.
A. C. Lane, 1911. M.G.S. Pub. 6.
Montreal Mine, Keweenaw Co., Michigan.

Mountain limestone.

Nongeographic name used by D. Houghton and B. Hubbard in 1840 for lime-
stones of southeastern Michigan to correlate with “Mountain limestone” of
Indiana.

Mount Bohemia conglomerate; gabbro; felsite. Xeweenawan.
A. C. Lane, 1906. Mines and minerals Vol. 27.
A. C. Lane, 1911, M.G.S. Pub. 6. Same as Bohemia or No. 8 Conglomerate.
Mt. Bohemia, Keweenaw Co., Michigan.

Mt. Clemens Moraine. Pleistocene.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms, Southern Peninsula
Michigan.
Mt. Clemens, Macomb Co., Michigan.
Mount Houghton felsite; quartz porphyry. Keweenawan.
A. C. Lane, 1898. M.G.S. Vol. VI, pt. 1; 1911, M.G.S. Pub. 6.
Mt. Houghton, Keweenaw Co., Michigan.
Mount Mesnard quartzite. Huronian,
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
Mt. Mesnard, Marquette Co., Michigan.
Mount Simon sandstone. Upper Cambrian.
C. D. Walcott, 1914. Smithsonian Mise. Coll, Vol. b7,
R. B. Newcombe, 1933. M.G.S. Pub. 38.
G. V. Cohee, 1945, U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 9.
Mount Simon, near Eau Claire, Wisconsin,

Munising Moraine. Pleistocene.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Munising, Alger Co., Michigan.

Munising sandstone. Upper Cambrian.
A. C. Lane and A. E. Seaman, 1907. Jour. Geol. Vol. 15. Defined.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
R. C. Allen, R. A. Smith, and L. P, Barrett, 1917. M.G.S. Pub. 28, legend
geol. map.
R. B. Newcombe, 1833. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Munising, Alger Co., Michigan.

Naples goniatite beds. Devonian.
J. M. Clarke, 1885. U.S.G.S. Bull. 16.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
R. B. Newcombe, 1928. M.G.S. Pub. 37.
Naples, Ontario Co., New York.

Napoleon sandstene. Mississippian.

A. Winchell, 1861. M.G.S. First Bien. Rept.

A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1900, M.G.S. Vol. VIII, pt. 2; 1907
M.G.S. Ann. Rept. 1906. ’

A. C. Lane, 1904. Mich. Acad. Sci. 5th Ann. Rept.

W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905.

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908, Upper Marshall.

R. A. Smith, 1912, M.G.S. Pub. 8; 1914, M.G.S. Pub. 14; 1924, M.G.S. Pub. 34.

C. W. Cook, 1914. M.G.S. Pub. 15.

R. C. Allen, R. A, Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
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E. A. Newman, 1936. M.G.S. P.R. 2.
G. H. Pringle, 1937. M.G.S. P.R. 3.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
C. H. Riggs, 1938. M.G.S. P.R. 4.
G. V. Cohee, 1951, U.8.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 41.
Napoleon, Jackson Co., Michigan.
National sandstone. Keweenawan.
S. H. Broughton, 1863. Remarks on the mining interest and details of the
geology of Ontonagon Co.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
National Mine, Ontonagon Co., Michigan,
Negaunee iron fm. Middle Huronian.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
W. C. Gordon and A. C. Lane, 1907. M.G.S. Ann. Rept. 1906,
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
R. C. Allen, 1910. M.G.S. Pub. 3.
A. C. Lane, 1911, M.G.S. Pub. 6.
R. C. Allen, 1915. M.G.S. Pub. 18.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend
geol. map.
Mich. Acad. Sci. and M.G.S., 1939. 9th Ann. Excur. Guidebook.
W. A. Seaman, 1944. M.G.S. P.R. 10; 1945, M.G.S. P.R. 11
Negaunee, Marquette Co., Michigan.
Neo-Cambrian.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
Neo-Devonian. Black shale. Antrim,
A. W. Grabau, 1902. M.G.S. Ann. Rept. 1901,
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.

New Albany shale. Upper Devonian.
W. W. Borden, 1874. Indiana Geol. Surv. 5th Ann. Rept.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Edited notes of C. E. Wright.
New Albany, Floyd Co., Indiana.
Newberry Moraine. Pleistocene.
S. G. Bergquist, 1936, M.G.S. Pub. 40, pt. 1.
Newberry, Luce Co., Michigan.
New Mass amygdaloid. Keweenawan.
W. H. Weed, 1925. The Mines Handbook.
Mass Consolidated Mining Co. property, Ontonagon Co., Michigan.
New Mayflower amygdaloid. Keweenawan.
Local usage.
Mayflower Mine, Houghton Co., Michigan.
New Richmond. Lower Ordovician.
L. C. Wooster, 1878. Wisconsin Geol. Surv. Ann. Rept. 1877.
@G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S,, Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 9.
New Richmond, St. Croix Co., Wisconsin.
Newton Creek. Devonian.
A. S. Warthin, Jr. and G. A. Cooper, 1941. Wash, Acad. Seci. Jour. Vol. 31,
G. V. Cohee, 1947. U.S.G.S. (Co-op. M.G.S,, Univ. Mich. Dept. Geol) Oil
and gas investigations chart 28.
Mich. Geol. Soc., 1951 and 1952. Ann. Excur. Guidebooks.
Newton Creek, Alpena Co., Michigan.
Niagaran fm.; limestone; dolomite. Silurian,
J. Hall, 1842. Am. Jour. Sci. 1st, Vol. 42.
J. W. Foster and J. D. Whitney, 1851. U.8. 81st Cong. Spec. Sess. Ex. Doc. 4.
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A. Winchell, 1861, M.G.S. First Bien. Rept.

C. Rominger, 1878. M.G.S. Vol. I, pt. 3.

M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.

W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.

H. Ries, 1900. M.G.S. Vol. VIII, pt. 1.

A. Ct Lane, 1902. M.G.S. Ann. Rept. 1901, “Niagaran (Manitoulin) dolo-
mite”,

I. C. Russell, 1905. M.G.S. Ann. Rept. 1904.

A. C. Lane, 1905. M.G.S. Ann. Rept. 1904, (Upper) Silurian; 1907, M.G.S.
Ann. Rept. 1906.

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908. Or Manitoulin.

W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2; 1913, M.G.S. Pub. 12.

R. A. Smith, 1914. M.G.S. Pub. 14. Guelph and Lockport.

E. C. Case and W. I. Robinson, 1915. M.G.S. Pub. 18. Lockport.

R. A. Smith, 1916. M.G.S. Pub. 21. (Guelph and Lockport).

G. M. Ehlers, 1926. Unpublished ms. on the Niagaran of Michigan.

R. B. Newcombe, 1928, M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. M. Ehlers and K. K. Landes, 1944, Mackinae Straits Field Conference
Guidebook.

G. M. Ehlers, 1945. M.G.S. Pub. 44.

G. V. Cohee, 1948. U.S.G.8. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 33.

Michigan Geol. Soc., 1951, 1954, and 1955. Ann. Excur. Guidebooks.

Niagara Co., New York.

Nipigon. Keweenawan. Replaced by Keweenawan series.
R. Bell, 1875. Can. Nat. and Geol. 2d ser., Vol. 7.
A. C. Lane, 1905. M.G.S. Ann. Rept. 1904.
Lake Nipigon, Ontario.

Nipissing, glacial lake; beach. Pleistocene.

F. B. Taylor, 1894. Am. Geol. Vol. 13.

W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1; 1913, M.G.S. Pub. 12.

A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1908, M.G.S. Ann. Rept. 1907; 1911,
M.G.S. Pub. 6.

F. Leverett, 1902. M.G.S. Ann. Rept. 1901; 1911, M.G.S. Pub. 7; 1912, M.G.S.
Pub. 9; 1917, M.G.S. Pub. 25.

L. J. Cole, 1903. M.G.S. Vol. IX, pt. 1.

I. C. Russell, 1905. M.G.S. Ann. Rept. 1904,

W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905.

L. D. Scott, 1921. M.G.S. Pub. 30.

S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.

G. M. Stanley, 1945. M.G.S. Pub. 43; 1945, M.G.S. Pub. 44.

G. C. Tague, 1948. M.G.S. Pub. 45, pt. 1.

J. L. Calver, 1948. M.G.S. Pub. 45, pt. 2.

H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.

Lake Nipissing, Ontario.

No. 8 Conglomerate. Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2.
A. C. Lane, 1911, M.G.S. Pub. 6.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol, map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
K. Spiroff, 1941. M.G.S. P.R. 7.
Eagle River District, Keweenaw Peninsula, Michigan.
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Nonesuch Lode. Xeweenawan.
R. E. Hore, 1915. M.G.S. Pub. 19.
Nonesuch Mine, Gogebie Co., Michigan.
Nonesuch shale; sandstone. Keweenawan.
R. D. Irving, 1883. U.8.G.S. Mon. 5.
C. R. Van Hise and C. K. Leith, 1909. U.S.G.S. Bull. 360.
W. C. Gordon and A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
A. C. Lane, 1911. M.G.S. Pub. 6.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Nonesuch Mine, Gogebic Co., Michigan,
Norrie member iron fm. Upper Huronian.
W. O. Hotchkiss, 1919. Eng. and Min. Jour. Vol. 108.
Norrie Mine, Ironwood, Gogebic Co., Michigan.
North amygdaloid. Keweenawan.
Local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
North Bay outlet. Pleistocene.
G. M. Stanley, 1945. M.G.S. Pub. 44.
North Bay, Ontario.
North Butler amygdaloid; flow. Keweenawan.
Local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
North of Butler amygdaloid, Keweenaw Co., Michigan.
North Higgins Moraine. Pleistocene.
W. A. Ver Wiebe, 1927. Mich. Acad. Sci., Arts and Lett. Vol. 7.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Higgins Lake, Roscommon Co., Michigan.
North Star conglomerate. Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2.
B. S. Butler, 1929. U.S.G.S. P.P. 144. Probably Allouez congl.
North Star Mine, Houghton Co., Michigan.
Northville Moraine. Pleistocene.
‘W. H. Sherzer, 1913. M.G.S. Pub. 12. Replaced by Defiance.
Northville, Wayne Co., Michigan.
Norway limestone. Huronian.
C. Rominger, 1881. M.G.S. Vol. IV, pt. 2.
Norway, Dickinson Co., Michigan.
Norway Point fm. Middle Devonian.
A. S. Warthin, Jr. and G. A. Cooper, 1935. Wash. Acad. Sci. Jour. Vol. 25,
No. 12.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sci. and M.G.S., 1937, 1938, and 1940. Tth, 8th, and 10th Ann.
Excur. Guidebooks.
G. V. Cohee, 1947. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 28.
Mich. Geol. Soc., 1949, 1951, and 1952. Ann. Excur. Guidebooks.
Norway Point (Seven Mile) Dam, Thunder Bay River, Alpena Co., Mich-
igan,
Norwich conglomerate; trap. Keweenawan.
S. H. Broughton, 1863. Remarks on the mining interest and details of the
geology of Ontonagon Co.
Norwich Mine, Ontonagon Co., Michigan.
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Norwood shale. Devonian.

G. M. Ehlers, 1938. Mich. Acad. Sei. and M.G.S. 8th Ann. Excur. Guidebook.

Norwood, Charlevoix Co., Michigan.
Ogima amygdaloid; trap; flow. Keweenawan. Central Mine Group.
Local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144,
Ogima Mine, Ontonagon Co., Michigan.
Cgontz member Stonington beds. Upper Ordovician.
R. C. Hussey, 1926. Univ. Mich. Mus. Geol. Contr. Vol. 2.
R. C. Hussey, 1936. M.G.S. Pub. 40, pt. 3; 1952; M.G.S. Pub. 46.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Geol. Soc., 1950 and 1954. Ann. Excur. Guidebooks.
Ogontz Creek, Delta Co., Michigan.

Ohio shale. Upper Devonian. (See Huron shale, St. Clair shale, Antrim shales).
E. B. Andrews, 1870. Ohio Geol. Surv. Rept. Prog. 1869.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Edited notes of C. E. Wright.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A, C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.
Ohio River hills.
Ohio Trap Rock traps. Keweenawan.
S. H. Broughton, 1863. Remarks on the mining interest and details of the
geology of Ontonagon County.
Ohio Trap Rock or Colling locations, Ontonagon Co., Michigan.
0Old Colony amygdaloeid ; flow, Keweenawan.
Local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144,
01d Colony Mine, Houghton Co., Michigan.
Old Colony sandstone. Keweenawan. Central Mine Group.
A. C. Lane, 1911, M.G.S. Pub. 6.
Old Colony Mine, Houghton Co., Michigan.
Old Pewabic amygdaloid; flow. Keweenawan. Ashbed group.
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2.
Pewabic property, Keweenaw Co., Michigan.
Oneida conglomerate. Keweenawan.
S. H. Broughton, 1863. Remarks on the mining interest and details of the
geology of Ontonagon Co.
B. S. Butler, 1929. U.S.G.S. P.P. 144. Probably Allouez congl.
Oneida Location, Ontonagon Co., Michigan.

Oneota dolomite in Prairie du Chien group. Lower Devonian. Beekmantown.
W. J. McGee, 1891. U.S.G.S. 11th Ann. Rept., pt. 1.
E. O. Ulrich, 1936. Personal communication to G. M. Ehlers.
G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 9.
Oneota River, Allamakee Co., Iowa.
Onesquethaw group. Silurian.
G. A. Cooper, 1942. G.S.A. Bull. Vol. 53. Stage.

G. M. Ehlers and K. K. Landes, 1944, Mackinac Straits Field Conference
Guidebook.

G. M. Ehlers, 1945. M.G.S. Pub. 44, Group.
Onesquethaw Creek, Albany Co., New York.
Onondaga. Middle Devonian,
J. Hall, 1839. New York Geol. Surv. 3d Rept.
A. Winchell, 1873. Walling’s Atlas of Michigan.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv, 1891-1892.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
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H. Ries, 1900. M.G.S. Vol. VIII, pt. 1.
I. C. Russell, 1905. M.G.S. Ann. Rept. 1904.
W. H. Sherzer, 1913. M.G.S. Pub. 12.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.
G. M. Ehlers, 1945. M.G.S. Pub. 44.
Mich. Geol. Soc., 1951, Ann. Excur. Guidebook.
Onondaga Co., New York.

Onondaga salt group. Silurian-Cayugan.
L. Vanuxem, 1840. New York Geol. Surv. 4th Rept.
J. Hall, Foster and Whitney, 1851. U.S. 31st Cong. Spec. Sess. Sen. Ex.
Doc. 4.
A. Winehell, 1861. M.G.S. First Bien. Rept.
C. Rominger, 1873. M.G.S. Vol. I, pt. 3.
A. C. Lane, 1902. M.G.S. Ann. Rept. 1901.
G. M. Ehlers, 1945. M.G.S. Pub. 44.
Salines of Onondaga Co., New York.

Ontarian.
J. D. Dana, 1890. G.S.A. Bull. Vol. 1. Proposes Ontarian for Silurian.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
South shore Lake Ontario.
Ontario. Silurian.
E. Emmons, 1842. Geol. New York pt. 2, div. 4, Geol. 2d Dist. Group.
A. C. Lane, 1902. M.G.S. Ann. Rept. 1961
South shore Lake Ontario.

Ontonagon, glacial lake. Pleistocene.
F. Leverett, 1911. M.G.S. Pub. 7; 1917, M.G.5. Pub. 25.
I. D. Scott, 1921. M.G.S. Pub. 30.
Ontonagon Co., Michigan.

Qrdovician system.

C. Lapworth, 1879. Geol. Mag. London, ns. Vol. 6. o
A. C. Lane, 1905. M.G.S. Ann. Rept. 1904, legend geol. map. Lower Silurian
or Ordovician. )

I. C. Russell, 1905. M.G.S. Ann. Rept. 1904. Ordovieian or Lower Silurian.

A. C. Lane, 1907. M.G.S. Ann. Rept. 1906. Ordovician.

A. C. Lane, 1909. M.G.S. Ann. Rept. 1908. Upper, Middle, Lower.

R. C. Allen, 1910. M.G.S. Pub. 3.

R. A. Smith, 1914. M.G.S. Pub. 14; 1916, M.G.S. Pub. 21; 1917, M.G.S.
Pub. 24.

R. C. Allen and L. P. Barrett, 1915. M.G.S. Pub. 18.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend geol.
map.

All subsequent reports.

Oriskany. Lower Devonian.
L. Vanuxem, 1839. New York Geol. Surv. 3d Rept.
A. Winchell, 1861. M.G.S. First Bien. Rept.
M. E. Wadsworth, 1893, M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
Oriskany, New York.

Osage group. Mississippian.
H. S. Williams, 1891. U.S.G.S. Bull. 80.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908. Or Augusta.
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R. B. Newcombe, 1928. M.G.S. Pub. 37.
Osage River, near Osceola, St. Clair Co., Missouri.

Osagian. Used by some geclogists to cover time of deposition of Osage group.
R. B. Newcombe, 1933. M.G.S. Pub. 88.

Osceola amygdaloid; flow. Keweenawan. Central Mine Group.
L. L. Hubbard, 1894. Lake Superior Min. Inst. Proc. 2d Ann. Meeting.
R. E. Hore, 1912. M.G.S. Pub. 8; 1915, M.G.S. Pub. 19.
Osceola Mine, Houghton Co., Michigan.

Oscoda Moraine. Pleistocene,
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Oscoda Co., Michigan.

Otisville Moraine. Pleistocene.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Otisville, Genesee Co., Michigan.

Otter Lake Moraine. Pleistocene.
T, Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
Otter Lake, Lapeer Co., Michigan.

Outer Conglomerate. Keweenawan. Copper Harbor Group.

R. D. Irving, 1883. U.S.G.S. Mon. b.

W. C. Gordon, 1907. M.G.S. Ann. Rept. 1906.

C. R. Van Hise and C. K. Leith, 1909. U.S.G.S. Bull. 360.

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.

A. C. Lane, 1911. M.G.S. Pub. 6.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend

geol. map.

K. Spiroff, 1941, M.G.S. P.R. 7.
On Keweenaw Point the Outer Conglomerate is nearest the lake shore.
The thicker, Great Conglomerate is the inner conglomerate of the Point.

Outer Copper Harbor Conglomerate. Keweenawan.
A. C. Lane, 1911. M.G.S. Pub. 6. Outer Conglomerate of Copper Harbor
Group.
Copper Harbor, Keweenaw Co., Michigan.

Outer morainic system. Pleistocene.
F. Leverett, 1929. U.S.G.S. P.P. 154a.

Owosso Moraine. Pleistocene.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Owosso, Shiawassee Co., Michigan.
Ozarkian.
E. O. Ulrich, 1909. Sci. ns. Vol. 29.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908. Ozarkian ?
E. O. Ulrich, 1911. G.S.A. Bull. Vol. 22.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. Or Canadian.
Ozark region, Missouri.

Pabst member of Tyler slate. Upper Huronian.
W. O. Hotchkiss, 1919. Eng. and Min. Jour. Vol. 108.
Pabst Mine, Gogebic Co., Michigan.

Paint slate. Upper Huronian.
R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18.
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R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend geol.
map.
Paint River, Iron Co., Michigan.

Palaeozoic, Paleozoic.
Rev. A. Sedgwick, 1838. Geol. Soc. London Proc. Vol. 2, No. 58.
T. B. Brooks, 1873. M.G.S. Vol. I, pt. L.
C. Rominger, 1873. M.G.S. Vol. I, pt. 3; 1876, M.G.S. Vol. IIL
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
1. C. Russell, 1907. M.G.S. Ann. Rept. 1906.
All subsequent reports.

Palmer gneiss. Laurentian.
C. R. Van Hise and W. S. Bayley, 1895. U.S.G.8. 15th Ann. Rept.
C. R. Van Hise and C. K. Leith, 1909. U.S.G.S. Bull. 360; 1911, U.S.G.S.
Mon. 52. Archean, partly Middle Huronian.
R. C. Allen, 1910. M.G.S. Pub. 8; 1915, M.G.S. Pub. 18.
C. A. Lamey, 1935. G.S.A. Bull. Vol. 46, No 7. Middle and Lower Huronian.
C. K. Leith, R. J. Lund, and A. Leith, 1935. U.S.G.S. P.P. 184, Laurentian,
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Palmer Lake, Marquette Co., Michigan.

Palms quartzite. Middle Huronian.
C. R. Van Hise, 1901. U.S.G.S. 21st Ann. Rept., pt. 3. Palms fm.
R. C. Allen, 1915. M.G.S. Pub. 18.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
S. of Palms Mine, Bessemer, Gogebic Co., Michigan.

Parma conglomerate; sandstone. Pennsylvanian. Pottsville.
A. Winchell, 1861. M.G.S. First Bien. Rept.
A. Winchell, 1873. Walling’s Atlas of Michigan. Conglomerate.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.

A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1907, M.G.S. Ann. Rept. 1906; 1908
M.G.S. Ann. Rept. 1907.

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.

R. A. Smith, 1912. M.G.S. Pub. 8; 1914, M.G.S. Pub. 14.

C. W. Cook, 1914. M.G.S. Pub. 15.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol, map.

R. A. Smith, 1924. M.G.S. Pub. 84,

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

W. A. Kelly, 1936. M.G.S. Pub. 40, pt. 2.

G. E. Eddy, 1936. M.G.S. P.R. 1.

E. A. Newman, 1936. M.G.S. P.R. 2.

G. H. Pringle, 1937. M.G.S. P.R. 3.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. V. Cohee, 1951, U.S.G.S. (Co-op M.G.S. Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 41.
Parma, Jackson Co., Michigan. Sec. 34 Sandstone Twp. East of Parma
said to be type loc.

Partridge Point fm. Middle Devonian.
A. S. Warthin, Jr. and G. A. Cooper, 1935. Wash. Acad. Seci. Jour. Vol. 25,
No. 12.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sei. Arts and Lett. and M.G.S,, 1937, 1938, and 1940. Tth, 8th,
and 10th Ann, Excur. Guidebooks.
Partridge Point, Alpena Co., Michigan.
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Payette stage; beach. Pleistocene,

G. M. Stanley, 1937. Mich. Acad. Sci.,, Arts and Lett. Vol, 23; 1937, G.S.A.

Bull. Vol. 48; 1945, M.G.S. Pub. 43.
Payette, Ontario.
Peanut Conglomerates. Mississippian. Marshall-Coldwater.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2,
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Descriptive term.

Penetang stage; beach. Pleistocene.

G. M. Stanley, 1937. Mich. Acad. Sei., Arts and Lett. Vol. 23; 1937, G.S.A.

Bull. Vol. 48; 1945, M.G.S. Pub. 43.
Penetang, Georgian Bay, Ontario.

Pennsylvanian system.
H. S. Williams, 1891. Arkansas Geol. Surv. Ann. Rept. Vol. 4.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
R. A. Smith, 1914, M.G.S. Pub. 14.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38,
W. A. Kelly, 1936. M.G.S. Pub. 40, pt. 2. Upper Pottsville or Early Allegheny.
H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.

Penckee Range. Huronian.
R. C. Allen, 1912, M.G.S. Pub. 8.
Penokee District, Wisconsin.

Peorian interglacial stage. Pleistocene.
F. Leverett, 1898. Jour. Geol. Vol. 6,
I. C. Russell, 1905. M.G.S. Ann. Rept. 1904.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
Peoria, Tazewell Co., Ilinois.

Permian system.
R. I. Murchison, 1841. Philos. Mag. 3d ser. Vol. 19. Epoch.
R. B. Newcombe, 1933, M.G.S. Pub. 38,
G. V. Cohee, 1951, U.8.G.8. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 41, Permian ? “Red Beds”.

Permo-Carboniferous? “Red Beds”.
A, C. Lane, 1909. M.G.S. Ann. Rept. 1908.
R. B. Newcombe, 1931. M.G.S. Prelim, map. Mich. Acad. Sci. Ann. Geol.
Excur. Guidebook. “Red Beds”.
R. B. Newcombe, 1933. M.G.S. Pub. 88. “Permo-Carboniferous”.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Petoskey limestone. Middle Devonian.
A, W. Grabau, 1902. M.G.S. Ann. Rept. 1901.
A, C. Lane, 1909. M.G.S. Ann. Rept. 1908.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
R. B. Newcombe, 1928, M.G.S. Pub. 87; 1933, M.G.S. Pub. 38.
E. R. Pohl, 1930. U.S. Nat. Mus. Proc. Vol. 76, art, 14. Formation.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sci. Arts and Lett. and M.G.S., 1937, 1938, and 1940. 7th, 8th,
and 10th Ann. Excur. Guidebooks.
Mich. Geol. Soec., 1949 and 1951. Ann. Excur. Guidebooks.
Petoskey, Emmet Co., Michigan.

Pewabic amygdaloid; flow. Keweenawan.
R. Pumpelly, 1873. M.G.S. Vol. I, pt. 2. Pewabic copper bearing bed.
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2. Pewabic lode. Pewabic cupriferous
bed.
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R. E. Hore, 1912, M.G.S. Pub. 8; 1915, M.G.S. Pub. 19. Ashbed group.
Pewabic Mine, Houghton Co., Michigan.

Pewamo Strait, Grand River outlet. Pleistocene.
J. W. W, Spencer, 1891. Am. Jour. Sci. 3d ser. Vol. 41.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
F. Leverett, 1902. M.G.S. Ann. Rept. 1901.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
Ionia Co., Michigan.

Phoenix Mine gr. Keweenawan.
R. D. Irving, 1883. U.S.G.S. Mon. 5.
Phoenix Mine, Keweenaw Co., Michigan.

Platte Moraine. Pleistocene.
J. L. Calver, 1948. M.G.S. Pub. 45, pt. 2.
Platte River, Benzie Co., Michigan.

Platteville limestone. Middle Ordovician. Black River.
H. F. Bain, 1905. U.S.G.S. Bull. 245.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
Platteville, Grant Co., Wisconsin.

Pleistocene “Glacial epoch”, Great Ice Age.
C. Lyell, 1839. Elements of geology.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 3.
W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905; 1907, M.G.S. Ann. Rept. 1904.
R. A. Smith, 1917. M.G.S. Pub. 24
Subsequent reports.

Plutonic group.
J. W. Foster and J. D. Whitney, 1851. U.S. 31st Cong. Spec. Sess. Sen. Ex.
Doe. 4.
A. Winchell, 1861. M.G.S. First Bien. Rept.

Point aux Barques sandstone. Mississippian. Marshall.
A. Winchell, 1871. Am. Philos. Soc. Proc. Vol. 11.
A. C. Lane, 1899. U.S.G.S. W.-S.P. 30.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1900, M.G.S. Vol. VIII, pt. 2.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. Pointe aux Barques.
Pointe aux Barques, Huron Co., Michigan.

Point aux Barques Lighthouse sandstone; conglomerate. Mississippian, Cold-
water.
B. Hubbard, 1841. Rept. St. Geologist, Mich. Leg. J.D. 1841, Vol. 1, No. 11.
A. C. Lane, 1899, U.S.G.S. W.-S.P. 30.
A. C. Lane, 1900. M.G.3. Vol. VII, pt. 2.
Pointe aux Barques Lighthouse, Huron Co., Michigan.

Pointe aux Chenes fm. Silurian.

G. M. Ehlers and K. K. Landes, 1944. Mackinac Straits Field Conference
Guidebook,

G. M. Ehlers, 1945. M.G.S. Pub. 44. Defined.

Mich. Acad. Sci. Arts and Lett.,, Mich. Geol. Soc,, and M.G.S., 1948. Ann.
Excur. Guidebook.

Mich. Geol. Soc., 1951. Ann. Excur. Guidebook.

Pointe aux Chenes, Mackinac Co., Michigan.

Point Au Gres. Mississippian.
C. C. Douglass, 1841. 4th Ann. Rept. St. Geologist (Douglass Houghton),
Mich. Leg. J.D. 1841, Vol. 1, No. 11.
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H., M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. AuGres.
Point Au Gres, Arenac Co., Michigan,

Point Betsie Moraine. Pleistocene.
J. L. Calver, 1948. M.G.S. Pub. 45, pt. 2.
Point Betsie, Benzie Co., Michigan.

Portage group. Upper Devonian.
J. Hall, 1840. New York Geol. Surv. 4th Rept.
A. Winchell, 1861. M.G.S. First Bien. Rept.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.
Portage, New York.

Portage Entry redstone. Keweenawan.
F. F. Sharpless, 1893. Reported by M. E. Wadsworth, M.G.S. Rept. St.
Bd. Geol. Surv. 1891-1892.
Portage Entry, Houghton Co., Michigan.

Portage Lake lava series. Keweenawan. (Proposed).

W. S. White, 1951. U.S.G.S. Geol. quadrangle map. Bedrock geology of the
Ahmeek quadrangle, Michigan. (Includes Eagle River, Ashbed, Central
Mine and Bohemian Range groups).

Portage Lake, Houghton Co., Michigan.

Port Austin ss. Mississippian. Marshall.
A. C. Lane, 1899. U.S.G.S. W.-S.P. 30.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
A. C. Lane, 1910. Jour. Geol. Vol. 18,
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Port Austin, Huron Co., Michigan.

Port Huron morainic system. Pleistocene. Wisconsin.
F. B. Taylor, 1897. G.S.A. Bull. Vol. 8.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
F. Leverett, 1912. M.G.S. Pub. 9; 1917; M.G.S. Pub. 25.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Port Huron, St. Clair Co., Michigan.

Portland Moraine. Pleistocene.
¥. Leverett, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Portland, Ionia Co., Michigan.

Potsdam sandstone. Upper Cambrian.
E. Emmons, 1838. New York Geol. Surv. 2d Rept.
J. Hall, Foster and Whitney, 1851. U.S. 31st Cong. Spec. Sess. Sen. Ex. Doc.

4.
A. Winchell, 1861. M.G.S. First Bien. Rept.
C. Rominger, 1873. M.G.S. Vol. I, pt. 3; 1895, M.G.S. Vol. V, pt. 1.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892. Or
Eastern ss.
L. L. Hubbard, 1898. M.G.S. Vol. VI, pt. 2.
I. C. Russell, 1905. M.G.S. Ann. Rept. 1304; 1907, M.G.S. Ann. Rept. 1906.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
E. C. Case and W. I. Robinson, 1915. M.G.S. Pub. 18.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
Potsdam, St. Lawrence Co., New York.
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Potter Farm. Devonian.

A. S. Warthin, Jr., and G. A. Cooper, 1935. Wash. Acad. Seci. Jour. Vol. 25,
No. 12.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Mich. Acad. Sei. Arts and Lett. and M.G.S., 1937, 1938, and 1940, 7th, 8th,
and 10th Ann. Excur. Guidebooks.

G. V. Cohee, 1947. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 28.

Mich. Geol. Soc., 1949, 1951, and 1952. Ann. Excur. Guidebooks.

Fred Potter Farm, T.31N., R.8E., Alpena Co., Michigan.

Pottsville. Pennsylvanian.
J. P. Lesley, 1876. Pennsylvania Geol. Surv. 2d Rept. L. Appendix E.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1907, M.G.S. Ann. Rept. 1906,
legend geol. map.
W. A. Kelly, 1936. M.G.S. Pub. 40, pt. 2.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Probably Pottsville, Pennsylvania.

Prairie du Chien. Lower Ordovician.
H. F. Bain, 1906. U.S.G.S. Bull. 294.
R. B. Newcombe, 1933. M.G.S. Pub. 88. “Calciferous”.
H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map. Lower Magnesian.
Prairie du Chien, Wisconsin.

Prasopora zone. Ordovician. Chandler Falls.
R. C. Hussey, 1952. M.G.S. Pub. 46.
Mich. Geol. Soc., 1954. Ann. Excur. Guidebook.

Pre-Cambrian.
R. D. Irving, 1888. U.S.G.S. Tth Ann. Rept.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
H, M. Martin, 1937, M.G.S. Pub. 39, legend geol. map.

Presque Isle granite. Post-Keweenawan.

R. C. Allen and L. P. Barrett, 1915, M.G.S. Pub. 18. Defined.

R. C. Allen and L. P. Barrett, 1915. Jour. Geol. Vol. 23.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917, M.G.S. Pub. 23, legend
geol. map.

C. K. Leith, R. J. Lund, and A. Leith, 1935. U.S.G.S. P.P. 184, Assigned
Presque Isle granite to Killarney Revolution.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. Killarney (Presque
Isle) granite.

Presque Isle River, Ontonagon Co., Michigan.

Presque Isle series. Middle Devonian.
E. R. Pohl, 1930. U.S. Nat. Mus. Proc. Vol. 76, art. 14. Proposed by A. Ww.
Grabau, 1915, unpublished ms.
Presque Isle Co., Michigan.

Primary rocks.
D. Houghton, 1840. 8d Ann. Rept. St. Geol., Mich. Leg. S.D. 1840, Vol. 2,

No. 7.
Princeton series. Upper Huronian.
R. C. Allen, 1914. Jour. Geol. Vol. 22.
R. C. Allen, 1915. M.G.S. Pub. 18,
Princeton Mine, Gwinn District, Marquette Co., Michigan.
Prosser. Middle Ordovician.
E. O. Ulrich, 1911. G.S.A. Bull. Vol. 22.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
Prosser Ravine, Fillmore Co., Minnesota.
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Proterozoic era.
S. F. Emmons, 1888. Am. Comm. Rept. Internat. Geol. Cong.
C. R. Van Hise and C. K. Leith, 1909. U.S.G.S. Bull. 360. Algonkian,
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
W. A, Seaman, 1944. M.G.S. P.R. 10.

Pullman, glacial lake. Pleistocene.
F. W. Terwilliger, 1955. M.G.S. Pub. 48, pt. 1. Defined.
Pullman, Allegan Co., Michigan,

Put-in-Bay dolomite. Silurian. Cayugan. Bass Island.
W. H. Sherzer and A. W, Grabau, 1909, G.S.A. Bull. Vol. 19.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.
R. A. Smith, 1916. M.G.S. Pub. 21; 1917, M.G.S. Pub. 24.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
R. B. Newcombe, 1928, M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
H. M. Martin, 1987. M.G.S. Pub. 39, legend geol map.
Mich. Geol. Soc., 1951 and 1952. Ann. Geol. Excur. Guidebooks.
A. J. Mozola, 1955, M.G.S. Pub. 48, pt. 2.
Put-in-Bay, Lake Erie.

Quaternary.
J. Desnoyers, 1829, Annales sei. nat. Vol. 16.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.
A. C. Lane, 1909, M.G.S. Ann. Rept. 1908,

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend
geol. map.

R. A. Smith, 1917, M.G.S. Pub. 24.
Subsequent reports.

Queenston shale. Upper Ordovician. Richmond.
A, W. Grabau, 1908. Sci. ns. Vol. 27.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
G. M. Ehlers, 1924. M.G.S. Pub. 34. Well log.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
G. V. Cohee, 1948. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 33.
Mich. Geol. Soc., 1951. Ann. Geol. Excur. Guidebook.
Queenston, on Niagara River, opposite Lewiston, New York.
Quincy amygdaloid. Keweenawan.
Local usage.
Quincy Mine, Houghton Co., Michigan.
Quincy Pewabic amygdaloid. Kewesnawan.
R. D. Irving, 1883. U.S.G.S. Mon. 5.
Quincy and Pewabic mines, Houghton Co., Michigan.

Quinnesec schists. Huronian.
R. C. Allen, 1910. M.G.S. Pub. 3.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol, map.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Quinnesee, Dickinson Co., Michigan.
Racine. Silurian. Niagaran.
J. Hall, 1861. Wisconsin Geol. Surv. Rept. 1860.

G. M. Ehlers, 1920. Mich. Acad. Sci. 21st Rept. Stated Smith’s Engadine
probably Racine. Later reversed opinion.
Racine, Wisconsin,
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Raisin River dolomite. Silurian. Cayugan. Bass Island.
W. H. Sherzer and A. W. Grabau, 1909. G.S.A. Bull. Vol. 19.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.
R. A. Smith, 1913. M.G.S. Pub. 12; 1916, M.G.S. Pub. 21; 1917, M.G.S. Pub.
24,
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.
Mich. Geol. Soc., 1951 and 1952. Ann. Geol. Excur. Guidebooks.
A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.
Raisin River, Monroe Co., Michigan.
Randville dolomite. Lower Huronian.
C. R. Van Hise, 1899. U.S.G.S. 19th Ann. Rept.
H. L. Smyth, 1899. U.S.G.S. 19th Ann. Rept.
R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18.
R. A. Smith, 1916. M.G.S. Pub. 21.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
C. E. Dutton and C. A. Lamey, 1939. M.G.S. P.R. b.
C. A. Lamey and C. E. Dutton, 1941. M.G.S. P.R. 6.
C. A. Lamey and C. E. Dutton, 1942, M.G.S. P.R. 8.
C. A. Dutton, 1942. M.G.S. P.R. 9.
Randpville, Dickinson Co., Michigan.
Recent.
C. Lyell, 1833. Principles of geology.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908. Pleistocene.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
(See Quaternary).
Red Beds. Permian? Permo-Carboniferous? See Permo-Carboniferous.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
W. A. Kelly, 1936, M.G.S. Pub. 40, pt. 2,
G. E. Eddy, 1936. M.G.S. P.R. 1.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Republic fm. Archean.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol, Surv. 1891-1892.
Republie, Marquette Co., Michigan.
Republic granite. Post-Upper Huronian.
C. A. Lamey, 1933. Jour. Geol. Vol. 41, No. 5.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
V. L. Ayres, 1944, M.G.S. P.R. 10.
Republic, Marquette Co., Michigan.
Richfield zone. Devonian. Subsurface Detroit River.
G. H. Hautau, 1952. M.G.S. P.R. 1b.
Richfield (now AuSable) Twp., Roscommon Co., Michigan.

Richmond group. Upper Ordovician.

N. H. Winchell and E. O. Ulrich, 1897. Minnesota Geol. and Nat. Hist. Surv.
Final Rept. Vol. 3.

C. Rominger, 1876. M.G.8. Vol. III.

A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.

R. A. Smith, 1914. M.G.S. Pub. 14. And Medina.

E. C. Case and W. L. Robinson, 1915. M.G.S. Pub. 18,

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend
geol. map.
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R. B. Newcombe, 1928, M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
R. C. Hussey, 1936, M.G.S. Pub. 40, pt. 3; 1952, M.G.S. Pub. 46.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sei. Arts and Lett., Mich., Geol. Soc., and M.G.S., 1948. Ann.
Excur. Guidebook.
G. V. Cohee, 1948. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 33.
Mich. Geol. Soec., 1950, 1951, and 1954. Ann. Geol. Excur. Guidebooks.
Richmond, Indiana.
Richmondville. Mississippian.
C. E. Wright, 1885. Notes edited by A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.
A. C. Lane, 1893. Reported by M. E. Wadsworth, M.G.S. Rept. St. Bd. Geol.
Surv. 1891-1892.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.
C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 3.
W. H. Sherzer, 1913. M.G.S. Pub. 12,
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Richmondville, Sanilac Co., Michigan.

Rochester shale. Silurian.

T. A. Conrad, 1839. New York Geol. Surv. 8d Rept.

A. C. Lane, 1907. M.G.S. Ann. Rept. 1906. Upper shale of Lorraine and
Utica, possibly Rochester.

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.

R. A. Smith, 1914. M.G.S. Pub. 14,

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. Mississinewa
(Rochester 7).

Rochester, New York.

Rock Falls series. Mississippian. Cuyahoga.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
Huron Co., Michigan.

Rockland (or National) sandstone. Keweenawan.
A. C. Lane, 1911. M.G.S. Pub. 6. After G. D. Emerson’s 1859 report.
Rockland, Ontonagon Co., Michigan.

Rockport limestone. Middle Devonian.
R. A. Smith, 1916. M.G.S. Pub. 21.
W. A. Ver Wiebe, 1927. Mich. Acad. Sei., Arts and Lett. Vol. 7.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
A, NS Warthin, Jr., and G. A. Cooper, 1935. Wash. Acad. Sci. Jour. Vol. 25,
0. 12.
Mich. Acad. Sci. Arts and Lett. and M.G.S., 1937, 1938, and 1940. 7th, 8th,
and 10th Ann. Excur. Guidebooks.
W. A. Kelly, 1940. Mich. Acad. Sci. Ann. Geol. Excur. Guidebook.
Mich. Geol. Soc., 1951. Ann. Geol. Excur. Guidebook.
A. S. Warthin, Jr. and G. A. Cooper, 1941. Wash. Acad. Sci. Jour. Vol. 81.
Renamed Rockport “Rockport Quarry”.
Rockport, Alpena Co., Michigan.

Rockport Quarry limestone. Middle Devonian.

A. S. Warthin, Jr. and G. A. Cooper, 1941, Wash. Acad. Sci. Jour. Vol. 31.
Rockport of Smith, 1916, “three times preoccupied”. “Grand Lake” of
Pohl never adequately described.

G. V. Cohee, 1947. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) 0Oil
and gas investigations chart 28.

Mich. Geol. Soc., 1949 and 1952, Ann. Geol. Excur. Guidebooks.

Rockport Quarry, Alpena Co., Michigan.
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Rogers City limestone. Devonian.

G. M. Ehlers and R. E. Radabaugh, 1938. Mich. Acad. Sei., Arts and Lett.
Vol. 23.

Mich. Acad. Sci. and M.G.S. 1938 and 1940. 8th and 10th Ann. Excur.
Guidebooks.

G. M. Ehlers, 1945. M.G.S. Pub. 44.

G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S., Univ, Mich. Dept. Geol.) 0il
and gas investigations map 38.

Mich. Acad. Sci. Arts and Lett., Mich. Geol. Soc.,, and M.G.S., 1948. Ann.
Excur. Guidebook.

Mich. Geol. Soc., 1951 and 1952. Ann. Geol. Excur. Guidebooks.

Rogers City, Presque Isle Co., Michigan.

Rouge, glacial lake. Pleistocene.
W. H. Sherzer, 1913. M.G.S. Pub, 12. From Taylor ms.
F, B. Taylor, 1915. U.S.G.S. Mon. 53.
F. Leverett, 1917. M.G.S. Pub. 25.
River Rouge, Wayne Co., Michigan.

Saganing beach. Pleistocene.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907. After W. F. Cooper, 1906. M.G.S.
Ann. Rept. 1905.
Saganing Creek, Bay Co., Michigan.

Saginaw fm. Pennsylvanian. Pottsville.
A. C. Lane, 1900. M.G.S. Vol. VIIL, pt. 2; also M.G.S. Ann. Repts. 1904,
1905, and 1906.
A. C. Lane, 1901. Michigan Miner Vol. 3, No. 1.
W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905.
A. C. Lane and A, E. Seaman, 1909. M.G.S. Ann. Rept. 1908. Upper Potts-
ville.
W. M. Gregory, 1912. M.G.S. Pub. 11,
R. A. Smith, 1914. M.G.S. Pub. 14. Upper Pottsville.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
R. B. Newcombe, 1928. M.G.S. Pub. 87; 1933, M.G.S. Pub. 38.
W. A. Kelly, 1936. M.G.S. Pub. 40, pt. 2.
G. E. Eddy, 1936. M.G.S. P.R. 1.
E. A. Newman, 1936. M.G.S. P.R. 2.
G. H. Pringle, 1937. M.G.S. P.R. 3.
H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.
G. V. Cohee, 1951. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 41.
Saginaw Co., Michigan. Coal Mines.

“Saginaw sand”. Drillers’ term. Middle Devonian. Subsurface.
R. A. Smith, 1914. M.G.S. Pub. 14.
C. G. Carlson, 1927. A.A.P.G. Bull. Vol. 11, No. 9.
H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.
G. V. Cohee, 1947. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 28.
Saginaw oil field, Saginaw Co., Michigan.
Saginaw, glacial lake. Pleistocene.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1908, M.G.S. Ann. Rept. 1907.
F. Leverett, 1902. M.G.S. Ann Rept. 1901; 1912, M.G.S. Pub. 9; 1917, M.G.S.

Pub. 25.
Saginaw River drainage basin, Michigan.

Saginaw Moraine. Pleistocene.
Used by F. B. Taylor in early reports for the Saginaw Valley section of the
moraine now known as the Port Huron morainic system.
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W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905.
Saginaw Co., Michigan.

St. Clair shale. Upper Devonian. See Antrim.

A. C. Lane, 1893. Reported by M. E. Wadsworth, M.G.S. Rept. St. Bd. Geol.
Surv. 1891-1892.

A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.

W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1. Genesee shale.

H. Ries, 1900. M.G.S. Vol. VIII, pt. 1.

C. H. Gordon, 1900. M.G.S. Vol. VIII, pt. 3.

A. C. Lane, 1901, Michigan Miner Vol. 3, No. 1.

A. C. Lane, 1902. M.G.S. Ann. Rept. 1901. Replaced preoccupied St. Clair
by Antrim.

St. Clair Co., Michigan.

St. Croix. Upper Cambrian.
N. H. Winchell, 1873. Minnesota Geol. and Nat. Hist. Surv. 1st Ann. Rept.
for 1872. St. Croix.
C. D. Walcott, 1912. Smithsonian Mise. Coll. Vol. 57, No. 10. St. Croixan.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
St. Croix, Minnesota.

St. Ignace fm. Silurian.
G. M. Ehlers and K. K. Landes, 1944, Mackinac Straits Field Conference
Guidebook.
G. M. Ehlers, 1945. M.G.S. Pub. 44. Defined.
Mich. Acad. Sci., Arts and Lett., Mich. Geol. Soc.,, and M.G.S., 1948. Ann.
Excur. Guidebook.
St. Ignace, Mackinae Co., Michigan.

St. Johns Moraine. Pleistocene. Wisconsin.
F. Leverett and F. B. Taylor, 1915, U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
St. Johns, Clinton Co., Michigan.

St. Lawrence, Upper Cambrian. Subsurface.

N.fH. Winchell, 1874. Minnesota Geol. and Nat. Hist. Surv. 2d Ann. Rept.
or 1873.

E. O. Ulrich, 1924. Wisconsin Acad. Sci., Arts and Lett. Trans. Vol. 21.

W. H. Twenhofel, G. O. Raasch, and F. T. Thwaites, 1935. G.S.A. Bull.
Vol. 46, No. 11.

G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 9.

St. Lawrence, Scott Co., Minnesota.

St. Louis amygdaloid. Keweenawan.
Long local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
St. Louis lode, Central Mine Group, Houghton Co., Michigan.

St. Louis fm. Mississippian.
G. Engelmann, 1847. Am. Jour. Sci. 2d ser. Vol 3.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
St. Louis, Missouri.
Ste. Marie sandstone. Upper Cambrian.
W. E. Logan, 1863. Canada Geol. Surv. Rept. Prog. to 1863.
St. Marys River area, Michigan.
St. Marys sandstone. Upper Cambrian.
C. Rominger, R. Pumpelly, and T. B. Brooks. 1873. M.G.S. atlas. Map to
accompany M.G.S. Vol. I. Or Potsdam.
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T. B. Brooks, 1880. Geol. Wisconsin Vol. 3. (Also Potsdam).
St: Marys Peninsula of Rominger, eastern half of Northern Peninsula,
Michigan.

St. Marys epidote. Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. I, pt. 2.
A. C. Lane, 1911. M.G.S. Pub. 6. Same as Mesnard epidote.
St. Mary’s Location, Keweenaw Co., Michigan.

St. Peter sandstone. Lower Ordovician.

D. D. Owen, 1847. Prel. Rept. Prog. Geol. Surv. Wisconsin and Iowa, U.S.
Gen. Land Office Rept. 1847.

A. C. Lane, 1905, M.G.S. Ann. Rept. 1903; 1907, M.G.S. Ann. Rept. 1906,
legend geol. map. = Silurian-Calciferous and St. Peters.

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908. Lane states A.
W. Grabau suggested part of Lake Superior ss. is St. Peter and accepted
suggestion. Lane used St. Peter and St. Peters.

R. A. Smith, 1914. M.G.S. Pub. 14; 1917, M.G.S. Pub. 24; 1924, M.G.S. Pub.
34,

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 9.

St. Peter, now Minnesota, River, Minnesota.

Salina fm. Silurian. Cayugan.

J. D. Dana, 1863. Man. of Geol. 1st ed.

A. Winchell, 1873. Walling’s Atlas of Michigan.

A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.

W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.

A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol. map.

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.

W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.

W. H. Sherzer, 1913. M.G.S. Pub. 12.

R. A. Smith, 1914. M.G.S. Pub. 14; 1916, M.G.S. Pub. 21; 1917, M.G.S. Pub.
24; 1924, M.G.S. Pub. 34.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend
geol. map.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. M. Ehlers and K. K. Landes, 1944. Mackinac Straits Field Conference
Guidebook.

G. M. Ehlers, 1945. M.G.S. Pub. 44.

K. K. Landes, 1945. M.G.S. Pub. 44.

K. K. Landes, 1945. U.8.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations map 40.

A.J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.

Salt wells at Salina, New York.

Sangamon stage. Pleistocene.
F. Leverett, 1898. Jour. Geol. Vol. 6.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
Sangamon Co., Illinois.

Saratogan. Upper Cambrian or St. Croixan.
C. D. Walcott, 1903. Jour. Geol. Vol. 11.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.

Saratoga Springs, New York.
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Sault Ste. Marie sandstone. See St. Marys sandstone.

Saunders fm. Huronian. )
R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18. Defined.

R. A. Smith, 1916. M.G.S. Pub. 21, Pre-Cambrian
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Saunders, Iron Co., Michigan.

Schoolcraft. Silurian. Niagaran.
G. M. Ehlers, 1926. Unpublished ms. on the Niagaran of Michigan.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Seci., Arts and Lett.,, Mich. Geol. Soe., and M.G.S., 1948. Ann.
Excur. Guidebook.
Mich. Geol. Soc., 1951 and 1954. Ann. Geol. Excur. Guidebooks.
Schooleraft Co., Michigan.

Senecan. Devonian.
J. M. Clarke and C. Schuchert, 1899. Seci. ns. Vol. 10.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Seneca Lake, Seneca Co., New York.

Seney complex. Pleistocene.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Seney, Schooleraft Co., Michigan.

Seven Mile Dam. See Norway Point.

Shakopee delomite. Lower Ordovician. Prairie du Chien.
N. H. Winchell, 1874. Minnesota Geol. and Nat. Hist. Surv. 2d Ann. Rept.
G. V. Cohee, 1945. U.S8.G.8. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 9.
Shakopee, Scott Co., Minnesota.

Shawmut amygdaloid ; flow. Keweenawan.
Long local usage.
B. S. Butler, 1929, U.S.G.S. P.P. 144.
Shawmut mine, Houghton Co., Michigan.

Shawmut conglomerate. Keweenawan.
A. C. Lane, 1911. M.G.S. Pub. 6.
B. S. Butler, “this cgl. is probably No. 11 or 12 of Central Mine group . . .”
See U.S.G.S. Bull. 896.
Shawmut Mine, Houghton Co., Michigan.

Sheridan fm. Middle Ordovician. Iron River Dist.
R, C. Allen, 1910. M.G.S. Pub. 3.
Sheridan Hill, Iron River Dist., Iron Co., Michigan.

Siamo slate. Middle Huronian.
C. R. Van Hise and W. S. Bayley, 1895, U.S.G.S. 15th Ann. Rept.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sci. and M.G.S,, 1939. 9th Ann. Excur. Guidebook.
Siamo Hill, Marquette Co., Michigan.

Sibley fm. Huronian.
W. A. Seaman, 1944. M.G.S. P.R. 10.
Sibley Peninsula, Keweenaw Co., Michigan.
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Sil(i}ca shale. Middle Devonian.
. A. Stewart, 1927, Ohio Geol. Surv., 4th ser. Bull. 32
E. R. Pohl, 1.930. Tennessee Acad. Sei. Jour. Vol. 51.1 T
II;I/I" 1;14 Al:dagtxg, 19A37. M.G.S. Pub. 39, legend geol. map.
lch. Acad. Sci. Arts and Lett. and M.G.S., 1937, i
Silien: Toos oo @nd I y 7th Ann. Excur. Guidebook.
Silurian period; system.
R. 1. Murchi i i
o] \1’1;‘]0 r;'son, 1835. London and Edinburgh Philos. Mag. and Jour. Sci. 3d
J. W. Foster and J. D. Whitne 1850. U.S
65, logeret gnd . Y, -S. 31st Cong. House Rep. Ex. Doc.
Jl\)N Foster and J. D. W}.litn_ey, 1851, U.S. 31st Cong. Spec. Sess. Sen. Ex
5t(())<r:].e4, Bpt. J2. Lo“lrfrHSxI%man sgsltem = Potsdam and Caleiferous sand:
3 . by James Hall. Upper Siluri = Cl i
Oneniags 9o o, P an Clinton gr., Niagara gr. and
A. Winchell, 1861. M.G.S. First Bien Re iluri i
s / . . Rept. Lower Silurian = I, -
or sapdstone, palmferous sandstone, Trenton gr., Hudson Riveralg(; sll}lp))i::r
Sllurl_an = Clinton, Niagara, Onondaga Salt Group. '
g. Iéomﬁnger,lé%’[& I\I\JJ.G.S. Vol. 1, pt. 3. Same usage.
. C. Lane, 2. M.G.S. Ann. Rept. 1801; 1905, M.G
Excluded Potsdam from Silurian; included Momioe.' S Ann. Rept. 1903,
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908. Upper Silurian or Ontarian.

1 d 1 lu ive, L wey Ilu] 14 r raovician l renton
J\) edina to I{alslu I{ ver inclusive OWe S n o O d.
.

W. H. Sherzer, 1913. M.G.S. Pub. 12 Silurian, Ordovici
M.G.S. . 12, , cian,
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend

eol. map. Ni 3 i iluri : gl
ionroan.p lagaran, Middle Silurian or Salinan, Upper Silurian or

G. M. Ehlers, 1924. M.G.S. Pub. 34. Well log.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1938, M.G.S. Pub. 38
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map,
G. M. Ehlers, 1945. M.G.S. Pub, 44, )
A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.
Slender (Deployed) moraines. Pleistocene.
¥. Leverett, 1915, U.S.G.S. Mon. 53.
F. Leverett, 1917. M.G.S. Pub. 25.
Solen series. Mississippian.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
Huron Co., Michigan.
Soule beds. Mississippian.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
Huron Co., Michigan.
South Butler amygdaloid. Keweenawan.
Long local usage.
B. 8. Butler, 1929. U.S.G.S. P.P. 144,
South of Butler amygdaloid, Ontonagon Co., Michigan.
South Higgins Moraine. Pleistocene.
W. A, Ver Wiebe, 1927. Mich. Acad. Sei., Arts and Lett. Vol. 7.

H. M. Martin, 1955. M.G. '
Michigzln,m, 955. M.G.S. Pub. 49, map surface fms. Southern Peninsula

Higgins Lake, Roscommon Co., Michigan,
South Pewabic amygdaleid; flow. Xeweenawan Ash 3
A. R. Marvine, 1873. M.G.S. Vol I, pt, 2 onbed group.
Old South Pewabic Mine, Houghton Co., Michigan.
Squaw Bay limestone. Devonian.

A. S. Warthi . i
o 1;.1* in, Jr. and G. A. Cooper, 1935. Wash. Acad. Sei. Jour. Vol. 25,
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H. M. Martin, 1937. M.G.S. Pub. 89, legend geol. map.
Mich. Acad. Sci. and M.G.S., 1937, 1938, and 1940. Tth, 8th, and 10th Ann.
Excur. Guidebooks.
G. V. Cohee, 1947. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) 0il
and gas investigations chart 28.
Mich. Geol. Soc., 1949, 1951, and 1952. Ann. Geol. Excur. Guidebooks.
Squaw Bay, Alpena Co., Michigan.

Steuben segment of Newberry Moraine. Pleistocene.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Steuben, Schooleraft Co., Michigan.

Stewartville. Middle Ordovician.
E. O. Ulrich, 1911. G.S.A. Bull. Vol. 22,
E. C. Case and W. I. Robinson, 1915. M.G.S. Pub. 18. Upper (?) Galena.
Mich. Geol. Soc., 1954 and 1955. Ann. Geol. Excur. Guidebooks.
Stewartville, Olmsted Co., Minnesota.

Stones River group. Lower Ordovieian. Chazy.
J. M. Safford, 1851. Am. Jour. Sci. 2d ser. Vol. 12.
R. C. Allen, R. A. Smith, and L. P, Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
R. A. Smith, 1917. M.G.S. Pub. 24.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Stone River, Nashville, Tennessee.

Stonington beds. Upper Ordovician. Richmond.

R. C. Hussey, 1926. Univ. Mich. Mus. Geol. Contr. Vol. 2, No. 8; 1952, M.G.S.
Pub. 46.

R. B. Newcombe, 1933. M.G.S. Pub. 38.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. V. Cohee, 1948. U.S8.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 33.

Mich. Geol. Soc., 1950 and 1954. Ann. Geol. Excur. Guidebooks.

Stonington Peninsula, Delta Co., Michigan.

Stony Point. Devonian. (Name used by H. H. Hindshaw).
A. W. Grabau, 1916 ? Unpublished ms. M.G.S. Open File,
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Stony Point, Alpena, Alpena Co., Michigan.

Stromatopora beds. Devonian, Traverse.
A. Winchell, 1861. M.G.S. First Bien. Rept.
A. W. Grabau, 1902. M.G.S. Ann. Rept. 1901. Suggested these beds be named
Petoskey.

Stropheodonta nacrea beds. Devonian. Traverse.
A. W. Grabau, 1902. M.G.S. Ann. Rept. 1901. With Acervularia beds the
equivalent of Winchell’s Bryozoa beds.

Sturgeon quartzite. Lower Huronian.
H. L. Smyth, 1899. U.S.G.S. 19th Ann. Rept,, pt. 3.
R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
C. A. Lamey and C. E. Dutton, 1942. M.G.S. P.R. 8.
Sturgeon River, Dickinson Co., Michigan.

Sturgeon River Moraine. Pleistocene.
S. G. Bergquist, 1936, M.G.S. Pub. 40, pt. 1.
Sturgeon River, Delta Co., Michigan.
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Sturgis Moraine. Pleistocene.
F. Leverett, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula,
Michigan.
Sturgis, St. Joseph Co., Michigan.

Sub-Carboniferous.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv, 1891-1892,

Summerville limestone. Devonian. See Genshaw.
A. W. Grabau, 1916 (?). Unpublished ms. M.G.S. Open File. Upper ls. of
Genshaw above El Cajon sh.
Summerville, south shore Long Lake, Alpena Co., Michigan.

Sunbury shale. Mississippian.

L. E. Hicks, 1878. Am. Jour. Sci. 3d ser. Vol. 16.

W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905; 1907, M.G.S. Ann. Rept. 1906.

A. C. Lane, 1909. M.G.S. Ann. Rept. 1508. Or Berea.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. A. Smith, 1924. M.G.S. Pub. 34.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

E. A. Newman, 1936. M.G.S. P.R. 2.

G. H. Pringle, 1937. M.G.S. P.R. 3.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. V. Cohee, 1951. U.8.G.S. (Co-op. M.G.8., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 41.

A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.

Sunbury, Delaware Co., Ohio.

Sunday quartzite. Lower Huronian.
C. R. Van Hise and C. K. Leith, 1911, U.S.G.S. Mon. 52.
R. C. Allen, 1915. M.G.S. Pub. 18.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend
geol. map.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Sunday Lake, Gogebic Co., Michigan.

Sunnyside limestone. Devonian. See Genshaw.
A. W. Grabau, 1916 (?). Unpublished ms. M.G.S. Open File. Lower ls. of
Genshaw below El Cajon sh.
Sunnyside, east shore Long Lake, Alpena Co., Michigan.

Superior amygdaloid. Keweenawan. Bohemia Range.
Long local usage.
B. S. Butler, 1929, U.S.G.S. P.P. 144, — Baltic.
Superior Mine, Houghton Co., Michigan.

Superior granite.
W. A. Seaman, 1944. M.G.S. P.R. 10. Killarney or Republic granite.
W. A. Seaman, 1945. M.G.S. P.R. 11. Killarney.
Lake Superior Region.

Superior West amygdaloid. Keweenawan.
Long local usage.
R. E. Hore, 1915. M.G.S. Pub. 19.
B. S. Butler, 1929. U.S.G.S. P.P. 144,
Superior Mine, Houghton Co., Michigan.

Sylvania sandstone. Lower Devonian.
E. Orton, 1888. Ohio Geol. Surv. Vol. 6.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.

o L e
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A. W. Grabau, 1808. Sci. ns. Vol. 28. Assigned Sylvania to Middle Monroe.

A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.

W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.

W. H. Sherzer, 1913. M.G.S. Pub. 12.

R. A. Smith, 1914. M.G.S. Pub. 14; 1916, M.G.S. Pub. 21; 1917, M.G.S. Pub.
24. Middle Monroe.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

J. E. Carman, 1936. G.S.A. Bull. Vol. 47, No. 2.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

K. K. Landes, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich, Dept. Geol.) Oil
and gas investigations map 28; 1945, M.G.S. Pub. 44.

Mich. Geol. Soc., 1951 and 1952. Ann. Geol. Excur. Guidebooks.

G. M. Ehlers, E. C. Stumm, and R. V. Kesling, 1951. G.S.A. Guidebook; 1952,
Mich. Geol. Soe. Ann. Geol. Excur. Guidebook. Included in Detroit River
group.

A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.

Sylvania, Lucas Co., Ohio.

Tawas Moraine. Pleistocene. Port Huron system.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Tawas, Iosco Co., Michigan.

Tazewell stage. Pleistocene. Early Wisconsin.
M. M. Leighton, 1933. Sei. ns. Vol. 77.
Tazewell Co., Illinois.

Tekonsha Moraine. Pleistocene.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Tekonsha, Calhoun Co., Michigan.

Tennesseean system.
E. 0. Ulrich, 1905. U.S.G.S. P.P. 36; 1911, G.S.A. Bull. Vol. 22.
R. B. Newcombe, 1933. M.G.S. Pub. 38.

Thunder Bay limestone. Middle Devonian.
C. C. Douglass, 1841, M.G.S. Ann, Rept. St. Geol,, Mich. Leg. J.D. 1841, Vol.
1, No. 11.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
A. W. Grabau, 1902. M.G.S. Ann. Rept. 1901. Series. Redefined.
R. A, Smith, 1916. M.G.S. Pub. 21.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend
geol. map.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
A. 8. Warthin, Jr. and G. A. Cooper, 1935. Wash. Acad. Sei. Jour. Vol. 25,
No. 12.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sci., Arts and Lett.,, and M.G.S., 1938 and 1940. 8th and 10th
Ann. Excur. Guidebooks.
Mich. Geol. Soc., 1949, 1951, and 1952. Ann, Geol. Excur. Guidebooks.
Thunder Bay, Alpena Co., Michigan.

Timiskaming (also Timiskamian). Lower Huronian.
W. G. Miller, 1911, Eng. and Min. Jour. Vol. 92. Temiskaming.
J. Zinn, 1939. Mich. Acad. Sci. and M.G.S. Ann. Excur. Guidebook. Temiska-
ming.
Lake Temiskaming, Ontario.
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Toleston beach. Pleistocene.
F. Leverett, 1899. U.S.G.S. Mon. 38; 1915, U.S.G.S. Mon. 53.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907. Toleston.
F. Leverett, 1912, M.G.S. Pub. 9; 1917, M.G.S. Pub. 25.
W. H. Sherzer, 1913. M.G.S. Pub. 12.
Tolleston, Lake Co., Indiana (absorbed by Gary, Indiana).

Toll pit beds. Devonian,
W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.
Toll pit quarry, near Scofield, Monroe Co., Michigan.

Torch Lake amygdaloid. Keweenawan.
Local usage.
Torch Lake Mining Co. property, Houghton Co., Michigan.

Traders iron fm. Middle Huronian. Member Vulcan fm.
C. R. Van Hise and W. S. Bayley, 1900. U.S.G.S. Menominee Folio No. 62.
C. K. Leith, R. J. Lund, and A. Leith, 1985. U.S.G.S. P.P. 184.
C. E. Dutton and C. A. Lamey, 1939. M.G.S. P.R. 5.
C. A. Lamey and C. E. Dutton, 1941. M.G.S. P.R. 6; 1942, M.G.S. P.R. 8.
C. E. Dutton, 1942. M.G.S. P.R. 9.
Traders Mine, Menominee District, Michigan.

Trappean series. Trap rock. Keweenawan.
D. Houghton, 1841. M.G.S. Ann. Rept. St. Geol,, Mich. Leg. J.D. 1841, Vol. 1,
No. 11.
C. Rominger, 1873. M.G.S. Vol. I, pt. 3.

Traverse fm. Middle Devonian.

A. Winchell, 1861. M.G.S. First Bien. Rept. Little Traverse Group.

A. C. Lane, 1893. Reported by M. E. Wadsworth, M.G.8., Rept. St. Bd. Geol.
Surv, 1891-1892.

A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Dropped “Little” of Winchell.
(Traverse includes Hamilton and Marcellus = Erian of Clarke and Schu-
chert.)

W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1; 1913, M.G.S. Pub. 12.

A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1907, M.G.S. Ann. Rept. 1906; 1909,
M.G.S. Ann. Rept. 1908.

C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 3.

A. W. Grabau, 1902. M.G.S. Ann. Rept. 1901.

W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905.

R. A. Smith, 1914, M.G.S. Pub. 14, Hamilton-Marcellus; 1916, M.G.S. Pub. 21;
1924, M.G.S. Pub. 34; 1925, M.G.S. Pub. 35.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend geol.
map. Hamilton. Marcellus.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.

E. R. Poh], 1930. U.S. Nat. Mus. Proc. Vol. 76, art. 14.

A. S. Warthin, Jr. and G. A. Cooper, 1935. Wash. Acad. Sci. Jour. Vol. 25,
No. 12.

G. E. Eddy, 1936. M.G.S. P.R. 1.

E. A. Newman, 1936. M.G.S. P.R. 2.

G. H. Pringle, 1937. M.G.S. P.R. 3.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

C. H. Riggs, 1938. M.G.S. P.R. 4.

G. V. Cohee, 1947. U.S8.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil and
gas investigations chart 28; 1951, U.S.G.S. (Co-op. M.G.S., Univ. Mich.
Dept. Geol.) Qil and gas investigations chart 41.

Mich. Acad. Sci., Arts and Lett.,, Mich. Geol. Soc., and M.G.S., 1948. Ann.
Excur. Guidebook.

Mich. Geol. Soc., 1949 and 1952. Ann. Geol. Excur. Guidebooks.

A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.

Little Traverse Bay of Lake Michigan, Charlevoix Co., Michigan.
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Trempealeau fm. Upper Cambrian.
F. T. Thwaites, 1923. Jour. Geol. Vol. 81, No. 7. Proposed by E. O. Ulrich.
E. O. Ulrich, 1924. Wisconsin Acad. Seci., Arts and Lett. Trans. Vol. 21.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil
and gas investigations chart 9.
Trempealeau Bluff, Trempealeau Co., Wisconsin.

Trenary till plain. Pleistocene.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Trenary, Alger Co., Michigan.

Trent Outlet. Pleistocene.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
F. Leverett, 1911. M.G.S. Pub. 7.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
Trent River, Ontario.

Trenton limestone; group. Middle Ordovieian.

L. Vanuxem, 1838. New York Geol. Surv. 2d Rept. Silurian.

J. Hall, 1851. Foster and Whitney Rept. U.S. 31st Cong. Spee. Sess. Sen.
Ex. Doc. No. 4.

A. Winchell, 1861. M.G.S. First Bien. Rept. Lower Silurian.

C. Rominger, 1873. M.G.S. Vol. I, pt. 3. Silurian.

M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892. Lower
Silurian.

A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Edited notes of C. E. Wright.

A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1902, M.G.S. Ann. Rept. 1901; 1905,
M.G.S. Ann. Rept. 1903, Silurian; 1905, M.G.S. Ann. Rept. 1904, Lower
Silurian or Ordovician; 1907, M.G.S. Ann. Rept. 1906, Ordovician.

I. C. Russell, 1905. M.G.S. Ann. Rept. 1904. Ordovician or Lower Silurian.

W. H. Sherzer, 1913. M.G.S. Pub. 12.

R. A. Smith, 1914, M.G.S. Pub. 14; 1916, M.G.S. Pub. 21, Galena and Platte-
ville; 1917, M.G.S. Pub. 24; 1924, M.G.S. Pub. 34.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1933. M.G.S. Pub. 38.

R. C. Hussey, 1936. M.G.S. Pub. 40, pt. 3.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. V. Cohee, 1945. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil and
gas investigations chart 11.

Mich. Acad. Sci.,, Arts and Lett.,, Mich. Geol. Soc., and M.G.S., 1948. Ann.
Excur. Guidebook.

Mich. Geol. Soc., 1950 and 1954. Ann. Geol. Excur. Guidebooks.

Trenton Falls, New York.

Tropidoleptus beds. Middle Devonian. Traverse.
A. Winchell, 1861. M.G.S. First Bien. Rept. Renamed Bryozoa beds.

Tyler slate. Upper Huronian.
C. R. Van Hise, 1901. U.S.G.S. 21st Ann. Rept., pt. 3.
R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend geol.
map. Middle Huronian.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. Upper Huronian
(Copps).
Tylers Fork, Wisconsin.
Tymochtee shale. Silurian. Cayugan.
N. H. Winchell, 1873, Ohio Geol. Surv. Vol. 1.
A. C. Lane, C. S. Prosser, W. H. Sherzer, and A. W. Grabau, 1909. G.S.A.
Bull. Vol. 19.
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A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.
R. A. Smith, 1916. M.G.S. Pub. 21; 1917, M.G.S. Pub. 24.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
J. E. Carman, 1927. Jour. Geol. Vol. 35.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
G. M. Ehlers, E. C. Stumm, and R. V. Kesling, 1951. G.S.A. Guidebook.
Mich. Geol. Soc., 1951 and 1952. Ann. Geol. Excur. Guidebooks.
A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.
Tymochtee Creek at Crawford, Wyandot Co., Ohio.
Tyre-Ubly Channel. See Ubly.
Ubly Outlet (Tyre-Ubly Channel). Pleistocene.
F. B. Taylor, 1897. G.S.A. Bull. Vol. 8.
C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 8.
F. Leverett, 1902, M.G.S. Ann. Rept. 1901.
Ubly, Huron Co., Michigan.
Ulsterian. Middle Devonian.
J. M. Clarke and C. Schuchert, 1899. Sei. ns. Vol. 10.
G. M. Ehlers and K. K. Landes, 1944. Mackinac Straits Field Conference
Guidebook.
G. M. Ehlers, 1945. M.G.S. Pub. 44.
Mich. Geol. Soe., 1951. Ann. Geol. Excur. Guidebook,
Ulster Co., New York.
Upper Algonquin beaches. (See Algonquin).
G. M. Stanley, 1945. M.G.S. Pub. 43.
Upper Cambrian. St. Croixan.
C. D. Walcott, 1888. Nature, Vol. 38.
C. D. Walcott, 1912. Smithsonian Mise. Coll. Vol. 57, No. 10. St. Croixan.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map. Or Potsdam.
Upper Carboniferous (Pennsylvanian).
Early reports.
R. A. Smith, 1912, M.G.S. Pub. 8.
Upper Grand Rapids or Maxville, Mississippian.
W. M. Gregory, 1902. M.G.S. Ann. Rept. 1901; 1913, M.G.S. Pub. 12. Max-
ville or Bayport.
W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905. Maxville or Bayport.
R. C. Allen, R. A. Smith, and L. P, Barrett, 1917. M.G.S. Pub. 23, legend
geol, map.
Grand Rapids, Michigan.

Upper Helderberg. See Helderberg.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906. Dundee.

Upper Keweenawan. See Keweenawan.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map. (Cambrian?).
W. A. Seaman, 1944. M.G.S. P.R. 10. Cambrian.
Upper Limerock formation.
D. Houghton, 1840. 2d Ann. Rept. St. Geol. Mich. Leg. H.D. No. 27, Vol. 2
S.D. No. 8, Vol. 2, 1840.
Divided into “the lower or Pentamerus portion, the middle or Polypferous
portion and the upper or Mackinac and Manitouline portion.”
Northern Peninsula Silurian of modern nomenclature.

L4
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Upper Limerock group.
D. Houghton, 1841. Mich. Leg. J.D. 1841, Vol. 1, No. 11. *. . . embracing as
members the Drummond Island and Mackinac limestone.”

Upper Marshall or Napoleon, Mississippian.
W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905.
W. M. Gregory, 1912, M.G.S. Pub. 11.

Upper Monroe. Devonian. Detroit River.
W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.
R. A. Smith, 1916. M.G.S. Pub. 21. Or Detroit River series.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

Upper Ordovician.
R. C. Allen, R. A. Smith, and L, P. Barrett, 1917. M.G.S. Pub. 28, legend
geol. map. Or Cincinnatian.
R. B. Newcombe, 1928. M.G.S. Pub. 37. Cincinnatian.
G. V. Cohee, 1948. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil and
gas investigations chart 33.

Upper Pentamerus. Becraft of New York reports.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
Mich. Acad. Sci., Arts and Lett.,, Mich. Geol. Soe., and M.G.S., 1948. Ann.
Excur. Guidebook.

Upper Saginaw. Pennsylvanian.
W. A. Kelly, 1936. M.G.S. Pub. 40, pt. 2. (Post-Verne cyclical fms.).
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Upper Silurian,

J. Hall, 1851. Foster and Whitney Rept. U.S. 81st Cong. Spec. Sess. Sen.
Ex. Doc. No. 4. Clinton, Niagara and Onondaga Salt Group.

A. Winchell, 1861. M.G.S. First Bien. Rept.

M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908. Or Ontarian.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917, M.G.S. Pub. 23, legend
geol. map. Or Monroan.

Upper Traverse shales and limestone. Middle Devonian.
A. W. Grabau, 1902, M.G.S. Ann. Rept. 1901,
R. C. Allen, R. A, Smith, and L. P. Barrett, 1917. M.G.S. Pub. 28, legend
geol. map.

Utica shales. Upper Ordovician.
E. Emmons, 1842, Geol. New York, pt. 2, div. 4, geol., 2d dist.
C. Rominger, 1873. M.G.S. Vol. I, pt. 8.
A. C. Lane, 1895. M.G.S. Vol. V, pt. 2. Edited notes of C. E. Wright.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1902. M.G.S. Ann. Rept. 1901; 1905, M.G.S. Ann. Rept. 1903;
1907, M.G.S. Ann. Rept. 1906, legend geol. map.
A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.
R.PA.bSr;iith, 1914, M.G.S. Pub. 14, Eden; 1917, M.G.S. Pub. 24; 1924, M.G.S.
ub. 34.
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. (Eden).
G. V. Cohee, 1948. U.S.G.S. (Co-op. M.G.S., Univ. Mich. Dept. Geol.) Oil and
gas investigations chart 33.
Utica, New York.
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Valparaiso morainic system. Pleistocene. Wisconsin.

L. C. Wooster ms.

F. Leverett, 1897. Geol. and Nat. Hist. Surv. Chicago Acad. Sci. No. 2; 1899,
U.S.G.S. Mon. 38. Proposed by L. C. Wooster.

A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.

F. Leverett, 1912. M.G.S. Pub. 9; 1917, M.G.S. Pub. 25. Valparaiso-Charlotte.

F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. §3.

1. D. Scott, 1921. M.G.S. Pub. 30.

G. C. Tague, 1948. M.G.S. Pub. 45, pt. 1.

. W. Terwilliger, 1955. M.G.S. Pub. 48, pt. L.

H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.

Valparaiso, Indiana.

Van Wert stage; beach. Pleistocene.
W. H. Sherzer, 1900. M.G.S. Vol. VI, pt. 1.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
Van Wert, Ohio.

Verne limestone. Pennsylvanian.
W. A. Kelly, 1936. M.G.S. Pub. 40, pt. 2. Defined. Name revived from Verne
coal of A. C. Lane, 1900. M.G.S. Vol. VIIJ, pt. 2.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Verne Mine, Saginaw Co., Michigan.

Voleanic group.
A. Winchell, 1861. M.G.S. First Bien. Rept.

Vulcan fm. Middle Huronian.

C. R. Van Hise, 1899. U.S.G.S. 19th Ann. Rept. and Mon. 36.

C. R. Van Hise and W. S. Bayley, 1900. U.S.G.S. Menominee Folio No. 62.

R. C. Allen, 1910. M.G.S. Pub. 3; 1912, M.G.S. Pub. 8; 1915, M.G.S. Pub. 18,

C. R. Van Hise and C. K. Leith, 1911. U.S.G.S. Mon. 52.

R. C. Allen, 1915. Jour. Geol. Vol. 23; 1920, Am. Inst. Min. and Met. Eng.
Trans. Vol. 63 (Bull. 153, September, 1919).

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Vulean, Menominee Co., Michigan.

Warren, glacial lake; beach. Pleistocene. Wisconsin.
J. W. W. Spencer, 1888. Sci. Vol. 11.
¥. B. Taylor, 1897. G.S.A. Bull. Vol. 8. Applied Spencer’s name to a re-
stricted lake.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1; 1913, M.G.S. Pub. 12.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1908, M.G.S. Ann. Rept. 1907; 1909,
M.G.S. Ann. Rept. 1908.
F. Leverett, 1902. M.G.S. Ann. Rept. 1901; 1912, M.G.S. Pub. 9; 1917, M.G.S.
Pub. 25.
L. J. Cole, 1903. M.G.S. Vol. IX, pt. 1.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
Named for General G. K. Warren,

Waterlime groups.
Early New York reports.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.

Warsaw limestone. Mississippian.
A. Winchell, 1861. M.G.S. First Bien. Rept.
J. Hall, 1857. A.A.A.S. Proc. Vol. 10, pt. 2.
Warsaw, Hancock Co., Illinois.
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Waverlian, early.
R. B. Newcombe, 1933. M.G.S. Pub. 38.

Waverly group. Mississippian.
C. Briggs, Jr., 1838. Ohio Geol. Surv. 1st Ann. Rept.
W. W. Mather, 1838. Am. Jour. Sci. 1st ser. Vol. 34.
A. Winchell, 1861. M.G.S. First Bien. Rept.
C. Rominger, 1876. M.G.S. Vol. III.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv. 1891-1892.
A. C. Lane, 1900. M.G.S. Vol. VI, pt. 2; 1907, M.G.S. Ann. Rept. 1906, legend
geol. map.
Waverly, Pike Co., Ohio.

Wayne, glacial lake. Pleistocene.
F. B. Taylor, 1911. Ms. for U.S.G.S. Mon. 53.
F. Leverett, 1912. M.G.S. Pub. 9; 1917, M.G.S. Pub. 25.
W. H. Sherzer, 1913. M.G.S. Pub. 12.
F. B. Taylor, 1915. U.S.G.S. Mon. 53.
Wayne Co., Michigan.

West Branch Moraine. Pleistocene.
F.PLlejvgls‘ett, 1915, U.S.G.S. Mon. 53; 1912, M.G.S. Pub. 9; 1917, M.G.S.
ub. 25,
H. M Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
West Branch, Ogemaw Co., Michigan.

West Haven Moraine. Pleistocene. Wisconsin.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
West Haven, Shiawassee Co., Michigan.

West Minesota conglomerate; trap. Keweenawan.
S. H. Broughton, 1863. Remarks on the mining interest and details of the
geology of Ontonagon Co.
West Minesota Mining Co. property, Ontonagon Co., Michigan.

Wetmore outwash plain. Pleistocene.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Wetmore, Alger Co., Michigan.

Wewe slate. Lower Huronian.

C. R. Van Hise and W. S. Bayley, 1895, U.S.G.S. 15th Ann. Rept.

A. C. Lane, 1907. M.G.S. Ann. Rept. 1906.

A, C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept. 1908.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map. ’

H. M. Martin, 1937, M.G.S. Pub. 39, legend geol. map.

Mich. Acad. Seci. and M.G.S., 1939. 9th Ann. Field Excur. Guidebook.

Wewe Hills, Marquette Co., Michigan.

Whitehall Moraine. Pleisteccene. Wisconsin.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
‘Whitehall, Muskegon Co., Michigan.

Whitefish Bay. Devonian. Replaced by Newton Creek.
A. S. Warthin, Jr. and G. A. Cooper, 1940. Mich. Acad. Sci., Arts and Lett.
and M.G.S. 10th Ann. Geol. Excur. Guidebook. '
‘Whitefish Bay, Alpena Co., Michigan.

White Pine Lode. Keweenawan.
R. E. Hore, 1915. M.G.S. Pub. 19.
White Pine Mine, Ontonagon Co., Michigan.
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Whittlesey, glacial lake; beach. Pleistocene.
F. B. Taylor, 1897. G.S.A. Bull. Vol. 8.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1; 1913, M.G.S. Pub. 12.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1908, M.G.S. Ann. Rept. 1907.
C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 3.
F. Leverett, 1902. M.G.S. Ann. Rept. 1901; 1912, M.G.S. Pub. 9; 1917, M.G.S.
Pub. 25.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
Named for Colonel Charles Whittlesey, Ohio geologist.

“Wier sand”. Mississippian. Subsurface. Berea?
E. A. Newman, 1936. M.G.S. P.R. 2.
0il well drillers’ usage. West Branch oil field, Ogemaw Co., Michigan.

Winona conglomerate. Keweenawan.
Long local usage.
R. E. Hore, 1915. M.G.S. Pub. 19.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
Winona Mine, Houghton Co., Michigan.

Wisconsin glaciation; drift.

T. C. Chamberlin, 1894. (Great Ice Age, by James Geikie, 3d ed.). Proposed
and used East Wisconsin stage and East Wisconsin fm.

T. C. Chamberlin, 1895. Jour. Geol. Vol. 3. Dropped “East”.

W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1; 1913, M.G.S. Pub. 12.

1. C. Russell, 1905. M.G.S. Ann. Rept. 1904; 1907, M.G.S. Ann. Rept. 1906.

A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.

F. Leverett, 1912. M.G.S. Pub. 9; 1917, M.G.S. Pub. 25.

R. A. Smith, 1916. M.G.S. Pub. 21; 1917, M.G.S. Pub. 24.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.

R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38,

F. Leverett, 1929. U.S.G.S. P.P. 154a. Recognized Early, Middle, Late Wis-
consin but objected to introduction of Tazewell, Cary, Mankato, M. Leigh-
ton, Sei. Vol. 77.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

G. M. Stanley, 1945. M.G.S. Pub. 44.

Wolverine sandstone; amygdaloid. Keweenawan. Central Mine Group.
L. L. Hubbard, 1898. M.G.S. Vol. VI, pt. 2.
Wolverine Mine, Houghton Co., Michigan.

Woodville sandstone, Pennsylvanian.

. Winchell, 1861. M.G.S. First Bien. Rept.

. C. Lane, 1895. M.G.S. VolL. V, pt. 2.

. C. Lane, 1899, U.S.G.S. W.-S.P. 30.

. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.

. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
. A. Smith, 1914. M.G.S. Pub. 14, Conemaugh; 1925, M.G.S. Pub. 35.

C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Pub. 23, legend
geol. map.
. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S. Pub. 38.
W. A. Kelly and E. L. Beutner, 1930. Mich. Acad. Sci., Arts and Lett. Vol. 14.
W. A. Kelly, 1936. M.G.S. Pub. 40, pt. 2.

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

Woodville Mine, NW14 Sec. 31, T.28,, R.1W., Jackson Co., Michigan.

Wyandotte amygdaloid; flow; trap. Keweenawan.

Long local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144. (Winona amygdaloid ?)

Wyandotte Mine, Houghton Co., Michigan.

oI Rl



196 INDEX OF MICHIGAN GEOLOGY

Wyandotte No. 8 amygdaleid; flow. Keweenawan.
Long local usage.
B. S. Butler, 1929, U.S.G.S. P.P. 144.
Wyandotte Mine, Houghton Co., Michigan.
Wyebridge stage; glacial lake. Pleistocene.
G. M. Stanley, 1937. G.S.A. Bull. Vol. 48, No. 11.
E. F. Greenman and G. M. Stanley, 1942. Mich. Acad. Sci., Arts and Lett.
Vol. 28.
G. M. Stanley, 1945. M.G.S. Pub. 43.
Wyebridge, Ontario.
Yale member Ironwood fm. Upper Huronian.
W. O. Hotchkiss, 1919. Eng. and Min. Jour. Vol. 108.
Yale Mine, Gogebic Co., Michigan.
Yale Moraine. Pleistocene. Wisconsin.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms. Southern Peninsula
Michigan.
Yale, St. Clair Co., Michigan.
Yarmouth glaciation. Pleistocene.
F. Leverett, 1898. Jour. Geol. Vol. 6.
Yarmouth, Des Moines Co., Jowa.

Zeeland Ridge. Pleistocene.
F. Leverett, 1899. U.S.G.S. Mon. 38.
Zeeland, Ottawa Co., Michigan.
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REPORTED EXPOSURES OF PALEOZOIC ROCKS
AND TYPE LOCALITIES

This list of reported Paleozoic exposures was compiled from Michigan
Geological Survey publications, from card files, open file reports, manuscripts
and field notes in the Survey offices. As neither time nor budget permitted a
field check of the exposures, without doubt some localities are omitted. How-
ever, this compilation should prove useful and errors will be corrected as ex-
posures are checked in the field and as readers of this volume notify the Survey
of omissions.

See Index to Nomenclature,

Cambrian:

Alger, Baraga, Chippewa, Dickinson, Gogebic, Houghton, Iron, Keweenaw,

Luce, Marquette, Ontonagon counties.
Ozarkian:

Alger, Dickinson, Marquette, Menominee counties.
Ordovician:

Alger, Chippewa, Delta, Iron, Menominee counties.
Silurian:

Chippewa, Delta, Houghton, Luce, Mackinac, Monroe, Schoolcraft counties.
Devonian:

Alpena, Antrim, Charlevoix, Cheboygan, Emmet, Leelanau, Monroe, Presque
Isle, Wayne counties.

Mississippian:

Antrim, Arenac, Branch, Calhoun, Charlevoix, Eaton, Hillsdale, Huron, Iosco,
Jackson, Kent, Ogemaw, Sanilac, Tuscola counties.

Pennsylvanian:

Arenae, Calhoun, Clinton, Huron, Ingham, Ionia, Jackson, Saginaw, Shia-
wassee counties.

NORTHERN PENINSULA
ALGER COUNTY

Mathias Twp., Wit sec. 6, T44N, R20W. Exposure extends N into see. 31,
T45N, R20W. Black River.

Mathias Twp., SW NW sec. 4, T44N, R21W. Black River.

Mathias Twp., NW NW sec. 7, T44N, R21W. Black River.

Mathias Twp., S1% see. 7 and N14 sec. 18, T44N, R21W. Black River.

Mathias Twp., see. 12, E14 see. 13, and sec. 24, T44N, R21W. Trenton.

Mathias Twp., near W-line NW sec. 14, T44N, R21W. Trenton.

Mathias Twp., SW SW sec, 15, T44N, R21W. On E side of road. Black River.

Mathias Twp., E1% sec. 19, T44N, R21W. Near Trenary; also SW sec. 19, along
‘Whitefish River, Trenton.

Mathias Twp., SW sec. 20, T44N, R21W. Trenton.

Mathias Twp., SW sec. 21, T44N, R21W. Trenton.

Mathias Twp., SW sec. 22, T44N, R21W. Trenton.

Mathias Twp., sec. 25 and E14 sec. 36, T44N, R21W. Trenton.

Mathias Twp., sec. 80, T44N, R21W. Aband. quarry 34 mi. S of Trenary; in bed
of Whitefish River and along banks 100 yds. above bridge, US-41; in old RR
cut just S of Trenary; also extends S through sec. 31. Trenton, Black River.

Limestone Twp., NW sec. 9, T44N, R22W. Along Whitefish River. Black River.
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Lim i
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i . . 26, s . ack River.
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meste s .1, s . On both sides of road. Hermans-
T80 mi. S, oF Chatharme Heramanmyiles | 0" "oth sides of xoad, approx
ﬁggzgg: %;vvg, gi//f; :zc. 13, T45NT, R21W. Hermansville.
mestono 1 . ©% sec. 19, T45N, R21W, and S14 sec. 24, T45N, R22W. Her-
Lig:ixsgsaﬁg:, sec. 29 and 30, T45N, R21W. Many exposures. Black River.
Limestone Twp., 31 i
Li:’r;ﬁset:,one TW}I))., sec.aZYf 2322,’ 2'1;,1521:11,’ 2R5?12v’z 358,0331?1‘;& %}2;(1)\?’11 Ilfgév&fflaﬁirr%:,:;
Liggixgﬁsgﬁf le(;cékZ%i 3‘;71,. 35 and 36, T45N, R22W. Large area of outcrops,
xgg%z:sj?rg%%éi%igg%i ﬁg;TiiI:;rR:lW N of r'oad in area where soil has
ro?.q for appliox. 25 ft. He'rmz;nsville’. TW: In ditches along both sides of
Municing T, S5 NW see. 1 Tobn, Rigmr pore
unising falls,. .1, s . Tannery Falls. Hermansville at
Mlliﬁf&?%f?:ﬁs: SW SE sec. 11, T46N, R19W. Alger Falls. Hermansville at
f}r;;lzgéu;%&ll\%% (él;}]j}cl?):}:cg{fn}%gg,RRwW. Wagneir Falls, Hermansville,
G oxain Tv . . 31, , R20W. Au Train Falls. Hermansville.
Ori;tiaal;l“wp., sec. b and 6, T46N, R21W. Extends NW into T47N, R22W. Camb-
Onota Twp., S14 sec. 9, T46N, R21W. i
sz)l; g;;?s t’f’:g) sec. 14, 15 and 127 Tigﬁe ng&f’ﬁfﬁﬁiﬁ?ﬁe Lake Super-
Rock River Twp. . i
s i il o sk Tl ™ 5 P
N of'Eben Jur'l,ction. Herm(;}lss’ilgz?:GN, RELW. In eut on both sides of road,
Rock Kiver T, see. 20 and 30, T40N, RatH Mo o Hormanville 1
B et Quay 8o Eoe, Hmtetle,
Roﬁirrﬁi&esl;z i'lll‘;v‘;)., C W-Iine, sec. :",4, T46'N, 11?2?%7 (Z)nEllizfcl}.x Is:Iifixe;rsna:; V;E:;i.
O%%ﬁaTE};’ls: I?ZI;/%V ?e%alriﬂgégi’ R22W. Extends W into sec. 2 and N into see.
Onota Twp., SW i i itefi
;aélfeg; %?I;(;’i dﬁ’%;ghgg g:i}is?;: 1;{’::11:1[;2}121?12 Vgglifég;hLigigznﬁEwgégefé%
ville—,-Munising ughing ish River. Lake Superior Sandstone. Jacobs-
Onso‘:ia)el';l;zx;p.é :rfgétin:?d 9, T46N, R22W. Whitefish River. Cambrian: Lake
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Onota Twp., N% sec. 6, T46N, R22W. Cambrian: Onota.

Onota Twp., N1 sec. 6, T46N, R22W. Cambrian.

Rock River Twp., sec. 13, 14, 15, 23, 24, and 25, T46N, R22W. Area of shallow
drift and rock exposures.

Rock River Twp., sec. 16, T46N, R22W. Lake Superior Sandstone.

Rock River Twp., NE NW SW sec. 16, T46N, R22W. Laughing Whitefish
Falls. Cambrian. Approx. % mi. upstream from falls. Hermansville in river
bed.

Rock River Twp., C sec. 17, T46N, R22W. Cambrian.

Rock River Twp., sec. 19, 20, and 29, T46N, R22W. River and creek. Area of
shallow drift and rock exposures. Hermansville.

Munising Twp., sec. 6, T4TN, R18W. Grand Island, along W side Trout Point.
Cambrian: Dresbach.

Munising Twp., SE NE NE sec. 15, T47N, R1SW. Miner’s Falls. Hermansville.
Cambrian.

Munising Twp., SE sec. 17, T47N, R18W to SE sec. 12, T48N, R17W. Pictured
Rocks. Nearly continuous exposure of Lake Superior Sandstone along shore.
Cambrian: Jordan, Trempealeau, Mazomanie, Dresbach. J acobsville.

Grand Island, sec. 1, 2, NW sec. 4, sec. 9, 12, SE sec. 15, see. 16, NE sec. 22,
and NE sec. 24, T47N, R19W. Grand Island, along shore. Cambrian: Lake
Superior Sandstone.

Au Train Twp., sec. 6, T4TN, R19W. Wood Island, along shore E side. Cam-
brian: Lake Superior Sandstone.

Au Train Twp., sec. 18, 19, and 27, T47N, R10W. Shore Lake Superior and W
into sec. 24, T4TN, R20W. Lake Superior Sandstone. Cambrian: Mazomanie,
Dresbach.

Munising Twp., NE SW SE sec. 36, T47N, R19W. Munising Falls. Hermans-
ville. Lake Superior Sandstone.

Au Train Twp., E-line sec. 18, T47N, R20W {o C sec. 28, T47N, R20W. Along
shore. Lake Superior Sandstone. Cambrian: Mazomanie, Dresbach.

Au Train Twp., see. 18, 14, 15, 21, 23, 24, and 28, T47N, R20W. Shore Lake
Superior. Lake Superior Sandstone. Cambrian: Mazomanie, Dresbach.

Au Train Twp., sec. 13, 14, NE sec. 23, sec. 24, T47N, R20W. Lake Superior

Sandstone.
Au Train Twp., SE sec. 24 and NE sec. 25, T47N, R20W. Sandstone ridges.

Lake Superior Sandstone.

Onota Twp., sec. 5, T4TN, R21W. Shore Lake Superior. Lake Superior Sand-
stone: Jacobsville.

Onota Twp., SW sec. 6, NE sec. 7, and SE sec. §, T47N, R21W. N side of road.

Jacobsville.
Onota Twp., sec. 7, 8, 16, 17, 18, 20, and 21, TATN, R21W. Lake Superior

Sandstone.
Onota Twp., NE see. 12, SW sec. 14, SW sec. 20, T4TN, R21W. S side of road.

Jacobsville.

Onota Twp., S-line sec. 9, T47N, R21W to W-line sec. 30, T48N, R21W. Along
shore. Lake Superior Sandstone.

Onota Twp., sec. 11, T47TN, R21W. Au Train Island, along E shore. Lake
Superior Sandstone.

Onota Twp., SW sec. 14, T47N, R21W. § side of road. Jacobsville.

Onota Twp., NE NE seec. 17, T47N, R21W. Road cut. Jacobsville,

Onota Twp., SE SE SE sec. 19, T47N, R21W. Silver Falls. Lake Superior
Sandstone.

Onota Twp., SW sec. 20, T47N, R21W. J acobsville.

Onota Twp., sec. 25, 26, 27, 85, and 36, T47N, R21W. Quarry in sec. 26. Lake
Superior Sandstone. Jacobsville.

Onota Twp., NE NW sec. 26, T47N, R21W. In shallow ditches on both sides of
road. Lake Superior Sandstone: Jacobsville.
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Onota Twp., SE NE sec. 26, T47N, R21W. B i
Sandstops ST NE sec. | s , . Brownstone quarry. Lake Superior
Onota Twp., sec. 26, T47TN, R21W. Quarry. Jacobsville.
Onota Twp., sec. 36, T47N, R21W. Roadside. Jacobsville.
Onota Twp., NE sec. 36, T47TN, R21W. S side road. Jacobsville.
Onota Twp., NE and SW sec. 5, SE sec. 6, SW sec. 12, NE and SW sec. 14
gl/stVec.' 20, ?Mf sec. 21, NE sec. 28, and SW SW SE sec. 84, T4TN R22W,
n side of Laughing Whitefish Lake. Area of sh i ; .
o rock exposures. Jacobsville. rea of shatlow dift, mumerous
nota Twp., NE NE NW sec. 34, T47N, R22W. Sandst i i
MSupgrior Sandstone. Probably Je’zcobsville. ndstone in rapids. Lake
unising Twp., sec. 28, T48N, R1TW. Chapel Falls, S end of Chapel L
Lake Superior Sandstone. Hermansville upst ,f e S
Mrior below and to Lake Superior. petresm from falls. Lake Supe-
unising Twp., SW sec. 16 and NE sec. 20, T48N, R19W. Grand Island
A sl}l?re.. Ii.‘ake Superior Sandstone. Jacobsville and Munising. sland, along
uSarl:g;{cloan" sec. 36, T48N, R20W. Wood Island, along shore. Lake Superior
Onota Twp., see. 30, 81, and 32, T48N, R21 R i
s Sy y s s W. Shore Lake Superior. Lake
Onota Twp., sec. 25, 26, 27, 32, and 34, T48N, R22V i
Lake Superior Sa;xdstone. ’ ’ W, Shove Lake Superlor.
Onota Twp. . % i
nsoazdszgﬁé.sec 35 and 36, T48N, R22W. Scattered exposures. Lake Superior
Burt Twp., NW SW sec. 5, T49N, R18W. Chi
. 5, , . pmunk Creek, expo 3
B hin&‘ired rgc}ﬂs S of W Bay Shore. Lake Superior Sandstone., posare a few
urt Twp. corner sec. 6, T49N, R18W. In S rai
Superior’ o comer , s n S part of Grand Marais. Lake
Burt Twp., C sec. 8, T49N, R13W. Along road. Hermansville,
gurz %;Wp., %W sec. 8, T49N, R13W. Hermansville.
urt Twp., N4 see. 14, T49N, R18W. Possible ta i i
e 1 Su,p b sec. 19, TdS si contact of Hermansville with
gurz 'g‘wp., SSVIZ SW sec. 1, T49N, R14W. In road cut. Hermansville.
urt Twp., sec. 2, T49N, R14W. Sable Falls. Lak i
Hermansville upstréam from falls. ) @ke Superior: Sandstone.
Burt Twp., sec. 1, 2, 8, and 12, T49N, R15W. Al o i
Tke e et b b ond , ong shore of Au Sable Point.
Burt Twp., sec. 2, T49N, R15W. Along shore for 2 1 i ight}
La‘ke B e Gty Iy re for approx. 14 mi. near lighthouse.
Munising Twp., sec. 34, T49N, R16W. Along shore. Lake Superior Sandstone.

BARAGA COUNTY

B?raga Twp., sec. 1, T50N, R34W. Along highway. Jacobsville.
i,ﬁnse gwp., sée\% 18, T2551N, R31W. At mouth of Silver River. Jacobsville.
nse Twp., sec. T51N, R33W. Aband. quarry; al

,shore. Jacobsville. Tyl,)e lecality. Jacobsville. ¢ V3 #lso exposures along
llglAnse %wp., SS%:V 35 and 36, T51N, R33W. Along shore, Jacobsville.

araga Twp. sec. 8, T51N, R34W. Banks of g i i

aga strea,m. Jacobsx’/ille. nks of Sturgeon River and in bed of
ﬁaragaTTwp., sec. 8, TH1IN, R34W. Sherman Hill. Black River.

1}2301; bsivi;lal.,e.T52N, R30W. Along shore between E-line sec. 11 and C sec. 17.
Arvon Twp., S-line sec. 4, T52N, R31W to NW sec. 29, T
AE shore Keweenaw Bay. Jacoi)sville. ec. 25, TN, RIOW. Along

rvon Twp., sec. 12, T62N, R31W to sec. 29, T5 i

o Jac:)bsville.’ c. 29, T63N, R30W. Along W side Huron
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Arvon Twp., sec. 18, T52N, R31W. Along E shore Keweenaw Bay. Jacobsville.

Arvon Twyp., sec. 31 and 32, T52N, R31W. In intermittent stream valley. Jacobs-
ville.

L’Anse Twp., NE NE sec. 2, T52N, R33W. Five small quarries along shore
cliff. Jacobsville.

1’Anse Twp., see. 2, 11, 14, and 27, T52N, R33W. Along shore. Jacobsville.

1’Anse Twp., sec. 10, T52N, R33W. Aband. quarry vicinity of Arnheim.
Jacobsville.

CHIPPEWA COUNTY

Detour Twp., sec. 10, T41N, R3E. Shore at tip of Point Detour. Engadine.

Detour Twp., sec. 13, T41N, R3E. Along E shore of peninsula approx. % mi.
N of St. Vital Point, and on very small islands just offshore, approx Y5 mi.
N of point. Manistique. Cordell.

Raber Twp., sec. 6, 7, 8, and NW sec. 9, T42N, R2E. Engadine.

Raber Twp., SW sec. 18 and sec. 24, T42N, R2E. Engadine.

Raber Twp., S1% sec. 14, sec. 28 and 26, T42N, R2E. Engadine.

Detour Twyp., sec. 4, T42N, R3E. Along north side east and west road and at
short distances north and south of road. Burnt Bluff: Hendricks.

Detour Twp., sec. 5 and 8, T42N, R3E. High ridge approx. 1% mi. B of Goetz-
ville. Engadine.

Detour Twp., NE NE sec. 6, T42N, R3E, Small outlier just W of sec. corner.
Engadine,

Detour Twp., SE sec. 23 and SW sec. 24, T42N, R3E. Ridge. Engadine.

Detour Twp., SW SW sec. 24, T42N, R3E. Engadine.

Detour Twp., C S sec. 26, T42N, R3E. Engadine.

Detour Twp., C E14 sec. 20, T42N, R4E. Also sec. 21 Engadine.

Detour Twp., sec. 20, 814 sec. 27, sec. 28 and 29, T42N, R4E. Engadine.

Detour Twp., sec. 34, T42N, R4E. Along N sec. line. Engadine.

Detour Twp., NW sec. 85, T42N, R4E. Contact, Engadine and Manistique:
Cordell in N part of Detour. Also Engadine in small aband. quarry in NW
corner sec. 3b.

Pickford Twp., sec. 19, 20, 27, 28, 29, 30, and 34, T43N, R1E. Escarpments.
Manistique-Engadine.

Pickford Twp., sec. 20, T43N, R1E. At Taylor’s Mill, approx. 4 mi. SE of
Pickford. Manistique: Cordell, Lower and Upper Pentamerus dolomite.

Pickford Twp., SE sec. 24, T43N, R1E. Engadine.

Pickford Twp., SE SW sec. 30 and NW NW sec. 31, T43N, R1E. Quarries,
escarpment and highway cut at Rockview. Numerous exposures in area
adjacent to escarpment, extending SE from Rockview for approx. 8 mi.
Engadine, Manistique.

Pickford Twp., Sl sec. 33, T48N, R1E. Engadine.

Raber Twp., sec. 8. T43N, R2E. Engadine.

Raber Twp., NW sec. 80, T43N, R2E. Burnt Bluff.

Raber Twp., sec. 33, T43N, R3E. Raber escarpment extending SE across S
part sec. 33, T43N, R3E, NE part see. 4, T42N, R3E, and W side of sec. 8,
T42N, RSE. Manistique: Cordell, Lower Pentamerus, Upper Pentamerus.
Burnt Bluff. In upper part of escarpment 75 ft. of Manistique in NE sec.
4, T42N, R3E.

Trout Lake Twp., SW sec. 29, T44N, R4W. Inland Lime & Stone Co. quarry
(Scott’s quarry) just S of Cordell. Manistique: Cordell, Upper Pentamerus
in path leading to old crusher area. Type locality Cordell.

Trout Lake Twp., NW SE sec. 29, T44N, R4W, and point % mi. to NE, in
glacial-lake terrace. Burnt Bluff: Hendricks. Probably not far below
Hendricks-Manistique contact.
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Trout Lake Twp., SE sec. 19, T44N, REW. Approx. 100 ft. N of S sec. line.

Manistique.

Trout Lake Twp., sec. 20, T44N, R5W. Escarpment 81 mi. E of Trout Lake.
Engadine, Manistique: Cordell. Sharp contact Engadine-Cordell in places.

Trout Lake Twp., sec. 18, T44N, R6W. Test pit at lumber camp, approx. 4
mi. W of Trout Lake. Burnt Bluff: Hendricks, Fiborn. Top of small knoll
approx. 100 ft. S of pit, and near edge of swamp approx. 500 ft. N of pit.
Burnt Bluff.

Trout Lake Twp., sec. 19, T44N, R6W. Burnt Bluff: Hendricks, Fiborn.

Bruce Twp., T45N, R2E. West Neebish channel. Rock blasted from channel
to make improved passage for boats. Piled along channel. Black River?
Blocks of Trenton nearby indicate this is not far from the stratigraphic
boundary. .

Superior Twp., NW sec. 29, T46N, R2W. In Waiska River. Black River: Bony
Falls,

Bay Mills Twp., SW NW sec. 18, T47N, R4W. Salt Point, Cambrian-Hermans-
ville.

Bay Mills Twp., NE corner sec. 30, T47N, R4AW. Exposure from this point along
shore almost to N-line sec. 19. Lake Superior Sandstone? Hermansville.
Ophileta.

Bay Mills Twp., sec. corner sec. 8, 9, 16, and 17 (?7), T47N, R5W. Sandstone
ledges in stream. Hermansville?

Whitefish Twp., NE NW sec. 32, T49N, R7W. Lower Tahquamenon Falls.
Lake Superior Sandstone.

Sco Twp., sec. 6, T47TN, R1E. Rapids of the St. Marys River (called St. Marys
Falls) at Sault Ste. Marie. Lake Superior Sandstone.

Drummond Island:

NW sec. 1, and sec. 12, T41N, R4E, Along shore. Engadine.
SW sec. 2, T41N, R5E. Engadine.

C sec. 6, T41N, R5E. Engadine.

SW sec. 11, T4IN, R5E. Two exposures. Engadine.

NE sec. 12, and see. 13, T41N, R5E. Shore. Engadine.

E-W through C sec. 1 and 2, T41N, R6E and sec. 6, T4IN, R7E. Escarpment.
Engadine.

C sec. 6, T41N, R6E. Engadine.

C N4 sec. 7, T41N, R6E. Engadine.
sec. 9, T41N, R6E. Extends NE and S into adjacent sections. Engadine.

sec. 13, T4IN, R6E. Vicinity of Johnswood. Engadine.

S14 sec. 15, and sec. 21, T41N, R6E. Shore. Engadine.

NW sec. 3, T41IN, R7E. Manistique: Lower and upper Pentamerus beds.

SW and NE sec. 4, T41N, R7E. Manistique.

C W-line sec. 6, T41N, R7E. Manistique.

W3 sec. 6, T41N, R8E. Two escarpments that extend N into see. 1, T42N,
RB8E. Manistique.

Sec. 36, T42N, R4E. Quarry, Drummond Dolomite, Ine. Engadine.

SW sec. 36, T42N, R4E. Cliff short distance from shore. Engadine. Along
shore in E-central part of sec. Manistique. Near top of Cordell.

NE SE seec. 23, T42N, R5E. Sommes quarry, aband. Burnt Bluff, Hendricks.
Also, in woods at top of hill E of quarry. Manistique, Schooleraft.

SE NW sec. 24, T42N, R5E. L. Seaman quarry, aband., and bluffs above
quarry. Manistique: Schooleraft. Burnt Bluff: Hendricks.

Sec. 25, 26, 34 and 36, T42N, R5E. Escarpments. Burnt Bluff, Manistique.

SW sec. 26, T42N, R5E. In cliff. Manistique.

NW sec. 30, T42N, R5E. Along shore. Manistique. Lower and upper
P}fntamerus. Higher Schoolcraft and Lower Cordell for % mile along
shore.

Sec. 8, T42N, R6E. Along S side of marsh in N part of sec., and at lake
level in SW sec. 8, Manitoulin? Mayville?
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. 9, T42N, R6E. Mayyville. o

gersz.ecl’Z and 18, T42N, R6E. Along shore. Manistique. Burnt Bluff, Hend-

NEICIS{%V sec. 18, T42N, R6E. Aband. lime kiln quarry .and bluffs above
quarry, the highest beds exposed beingdra}blgut 14 mi. SE of quarry.
fanistique, Schooleraft, Burnt Bluff, Hendricks. L.

Sgljencl.s?&u'i‘ml(\?, R6E. i%luff approx. 1 mi. SE of Drummond. Manistique

dell. .

Ngzle‘ac? 19, T42N, R6E. Manistique Schoolcraft. Upper Pentamerus capping.

Sec. 21, 22, 28, 25, and 26, T42N, R6E. Escarpment. Bur.rxt‘Bluff. p

NW sec. 26, T42N, R6E. Victor Hilden ranch. Manistique: Upper Pen-
tamerus. Burnt Bluffiﬂ Moanisti
S14 sec. 81, T42N, R6E. Manistique. )

g Siz sec. 82, T42N, R6E. Extends S into sec. 5, T41N, R6E. Engadine.

. 34, T42N, R6E. Engadine? )

gzz. S;g and 86, T42N, RTE. Along shore fro;n Pilot Harbor NW to Glen
Point. Burnt Bluff: Byron? Blocks of Mayville along shore. q

Sec. 30, T42N, R7E. Escarpment runs NW SE through Wi43; also E an

into sec. 29, 31, and 32. Manistique?

Sei. 1Z>1’110T42N, R8E. At Marblehead in bluff, in small abam_i. quarry at base
of bl:lff, and along shore from quarry to approx. 1% mi. NW of quarry.
Manistique: Schooleraft. Burnt Bluff: Hendricks. ) -

SE SE sec. 19, T43N, R6E. Chippewa Point, along shore N side of point.
WIES Poe Point, along shore. Richmond

. 24, T43N, R6E. Poe Point, along s . - . .

SZZ. 29 and 30, T43N, R7E. Along shore at Raynolds ?omt, immediately E
of Raynolds Bay, and % mi. W of Raynolds .Bay. Rlc}lmond. 2

NE SE sec. 32, T43N, R7E. Along shore and in bluff just E of C sec. 32.
Richmond. . o

Sevcleral exposures along S shore. Engadine, Manistique Cordell.

Lime Island:
i t Bluff. Approx.
. 26, T43N, R3E. Approx. ¥ mi. NE of old quarry. Burn

Se?ﬁ mi. N of coaling wharf, Pittsburgh Coal Co., adjacent to quarry. Burnt

Bluff, Mayville.

N?:;.S }éGI,S'ITa/IIS%\:I, R2E and sec. 81, T45N, R3E. Floor of small stream channel

which separates Neebish Island from Sailors’ Encampment Island during
highwater. Trenton.

Sugar Island: .
T46N, R2E, Cambrian.

DELTA COUNTY

Fairbanks Twp., sec. 4 and 5, T37N, R19W. In glacial lake terraces, vicinity of
i t. Manistique: Schooleraft. )
Falifgla'fliz Twp., see. 10, T3TN, R19W. Along shore, approx. 1% mi. NW of
int Detour. Manistique: Cordell. ) e
Fali);)ggflkse'l?;vlp., near Fayette T38N, R19W. Shore Middle Bluff, Manistique:
leraft, Burnt Bluff: Hendricks. .
Fasi;}]}ol:gkcsr a’l‘wp. sec. 13 and 24, T38N, R20W. Burr_lt Bluffs, along'Blg Bay
de Noc appr:)x. 248 ft. high. Burnt Bluff, Manistique. Type locality Burl(\it
Bluff. .,Manistique: Schooleraft (Lower Pentamerus). Burnt Bluff: Hend-
ricks, Byron. - diteh alome N side
Twp., see. 7, T38N, R21W. In road bed a.nd in dite along
Bacz‘.' (iialgoippvzgx’. 3 mi. W of West Wilsey Bay. Richmond: Stonn}g‘ton.
Bay de N,oc Twp., sec. 8, T38N, R21W. Along NE shore of West Wilsey Bay.

Richmond, Big Hill.
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Ford River Twp., sec. 24, T38N, R22W. Series of outcrops, extending N from
Peninsula Point Lighthouse for 8 mi. along E shore of Little Bay de Noc.
Richmond, Stonington.

Ford River Twp., sec. 5, T38N, R23W. Along banks of Ford River. Trenton:
Groos Quarry.

Ford River Twp., SE NE sec. 6, T38N, R28W. Along Ford River, approx. 2
mi. SE of Hyde. Trenton.

Ford River Twp., SW SE sec. 9, T38N, R23W. Approx. 1% mi. NW of Ford
River. Trenton.

Bark River Twp., SW sec. 5, T38N, R24W. Just E of Bark River on S side of
highway. Trenton: Chandler Falls.

Garden Twp., C sec. 5, T39N, R18W. Shore Garden Bay. SE of Ansel Point,
Mayville.

Garden Twp., sec. 7, T89N, R18W. In cliff just NW of Vans Harbor, contact
between Manistique: Schooleraft and Burnt Bluff: Hendricks.

Garden Twp., sec. 17, T39N, R1SW. Vicinity of Garden, many exposures along
aoads. Manistique: Schooleraft, Some Cordell along roads leading E from

arden.

Garden Twp., W15 sec. 18, T39N, R18W. Many exposures along roads. Man-
istique: Schooleraft,

Fairbanks Twp., sec. 10, 11, and 15, T39N, R19W. Along shore, Garden Bluff.
Burnt Bluff: Hendricks.

Fairbanks Twp., sec. 14, T39N, R19W. Aband. quarry near shore of Goully’s
Harbor, approx. 3% mi. K of Garden Bluff. Burnt Bluff: Hendricks. Lower
Pentamerus of Schooleraft. Member caps flat land back of bluff near
quarry.

Fairbanks Twp., sec. 23, T3IN, R19W. Thickly wooded N-S cliff along E
side of South River Bay. Burnt Bluff Hendricks,

Fairbanks Twp., SW sec. 33, T39N, RI19W. At Middle Bluff, along Big Bay de
Noc, approx., 135 ft. high. Manistique: Burnt Bluff.

Bay de Noc Twp., NE SW sec. 11, T39N, R21W to SE SW sec. 23, T40N,
R21W. From Hinkin’s Hill N for approx. 4 mi., nearly continuous exposures
in shallow ditches along road. Richmond: Big Hill, Stonington? Also, out-
crop on S slope of Hinkin’s or Big Hill. Type locality Big Hill.

Bzg deH Iioc Twp., NW NE sec. 28, T39N, R21W. On S side of road. Richmond.

ig Hill.

Wells Twp., sec. 7, T39N, R22W. Approx. 3 mi. N of Escanaba; along W side
Escanaba River below power plant. Trenton: Chandler Falls member. Type
locality.

Bay de Noc Twp., SE NE sec. 11 and SW NW sec. 12, T39N, R22W. Loose
slabs shale in bed of Squaw Creek. Richmond: Bill’'s Creek.

Bay de Noc Twp., NW SW sec. 12, T39N, R22W. In shallow ditch on E side
of road. Richmond: Stonington.

Bay de Noc Twp., Sec. 14-28, T39N, R22W. Road between sections. Richmond:
Stonington, Bay de Noe, Bill’s Creek.

Bay de Noe Twp., sec. 23, T89N, R22W to sec. 35, T39N, R22W. Many ex-
posures along shore. Richmond: Stonington, Bill’s Creek.

Bay de Noc Twp., SW NW seec. 24, T39N, R22W. Along E side of road. Rich-
mond: Stonington, Bay de Noe. In SW sec. 24 along N side of road large
amounts of Stonington blasted from ditch.

Bay de Noc Twp., SW NW sec. 25, T39N, R22W. In field just E of Swedish
church. Richmond: Stonington.

Bay de Noc Twp., SE sec. 26, T89N, R22W. Along shore. Richmond: Stoning-
ton, Ogontz, Bay de Noc.

Wells Twp., SW NE sec. 1, T39N, R23W. Island in Escanaba River 14 mile
NE of Groos quarry. Trenton: Groos Quarry.

Wells Twp., C SW sec. 1, T39N, R23W. Groos quarry {(Bichler quarry). Tren-
ton. Groos Quarry member. Type locality.
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Wells Twp., SW SW sec. 19, T39N, R23W. In Ford River, 1% mi. N of Hyde.
Trenton: Groos Quarry. - - ‘
Welli:nT(\)vp., sec. 81, T39N, R23W. Below bridge across Ford River. Trenton:
Groos Quarry. )
Bari: oRix?er Twp., SE NE sec. 19, T39N, R24W. Along road % mi. W of
Schaffer. Trenton. o
Bari{ River Twp., sec. 19 and 20, T39N, R24W. Along road % mi NW of
Schaffer. Trenton.
Wells Twp., NE corner sec. 29, T39N, R24W. Road and RR cut. ‘Trenton? Lo
Bark River Twp., sec. 31 and 32, T39N, R24W. Along both sides of road,
i. N of Bark River. Trenton. )
BaI;llli River Twp., NE NE sec. 33, T89N, R24W. Along road, approx. 2 mi.
f Schaffer. Trenton. ‘
Gasrfi:efl va'p., NW sec. 82, T40N, R18W. In Bluff, Kates Bay. Burnt Bluff:
Hendricks. )
Nahj::a Twp., SW NE sec. 2, T40N, R19W. Approx. 1% mi. S of Isabella, aband.
quarry, test pit, and old lime kiln. Mayville. . N
Nahma Twp.,, NE NW sec. 3, T40N, R19W. In escarpment, approXx. s mi.
of RR; in ’SE NW sec. 3, in RR cut; SE NW sec. 3, near SE corner Moss
i rpment. Mayville.
Ng;lamk:’ ’;‘r\;'gs,c?ﬁ% sec. 11, T40N, R19W. Along Nahma-Isabella road, approx.
b i. S of Isabella. Mayville. )
Nall'x/fn:a.m ’II‘Wp?, sec. 15, T40N, R19W. In fields both sides of Isabella-Nahma road.
rville. ) . )
Enl\giag)nw'l‘\irp., SW NW sec. 4, T40N, R20W. From bridge over Ogontz River
Y, i. E. Richmond. ) .
Erf:i;nATﬁll)., NE NW sec. 3, T40N, R21W. On 8 side of road 1 mi. N and 3
i £ Alton. Richmond: Bill’'s Creek. . ]
El?slxlgr\jv T(;vp. SW sec. 4, T40N, R21W. On George Demitt farm, along IIE mdg
of road. I%ichmond: Stonington, Bill’s Creek. Along small stream 1% mi.
Alton in see. 4. Richmond. ) .
En‘gg(;lf Tw;‘;).r,l I\?W sec. 10, T40N, R21W. Bluff along small creek. Richmond:
i Bill’s Creek. o
Ensstig:n'%::;’, NW SE sec. 15, T40N, R2IW. Small hillside exposure N of
. Richmond: Big Hill. ) )
Brizi(:)tonl'cl‘wp., NW NW sec. 2, T40N, R22W. In bed of Days River just W
of bridge on US-2. Also aband. quarry on E river bank about 300 paces
RR. Trenton. .
Co?:erﬁ Twp., near C N4 sec. 6, T40N, R23W. Roadside exposure. Trenton. .
Escanaba Twp., NE NW sec. 6, T40N, R23W. Along Escanaba River, 114 mi.
E of Cornell. Trenton. )
Escagaba Twp., SW SE sec. 16, T40N, R28W. Aband. quarry 7.6 mi. SE of
11. Trenton.
Es(c::f;ia Twp., N-line SE sec. 25, T40N, R23W. Chandler Falls. Trenton.
Black River. )
Escanaba Twp., NE NW sec. 25, T40N, R23W. River bank. Trenton. )
Escanaba Twp., sec. 35 and 86, T40N, R23W. Dam No. 2 on Escanaba River.
Nz;rhrr(:lr:(')f[‘nx;vp., SW sec. 12, T41N, R19W. Delta Co. Road Commission dolomite
. G m also exposed. Mayville? )
Na(.l}tflzm’rl‘wp.}:p::c. 18, 24, and 25, T41N, R19W. Scattered exposures and in
f springs. Mayville. . .
N;}(l);crf;n';‘v(:'p SpCIE%‘/2 sec. 3177, T41N, R19W. at “10 Mile Rapids” ledges and loose
. ° 0 . . 0 -11
blocks in bed of Sturgeon River. Richmond: Big Hi -
Nah(r);asTwp., SE SE sec. 35, T41N, R19W. About % mi. N of RR, very small
road quarry on top of escarpment beside a little used N-S road. Mayville.
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Masonville Twp., NW sec. 7, T41N, R20W. Al i i
on - ., s . ong Bill’s Creek. :
jFills Creek. Type locality’ Bill's Creek beds, g Bills Creek. Richmond:

2 . .

Bsicﬁ};ncieéll‘{v.vp., E1 see. 12, T41N, R21W. Along Bill’'s Creek. Richmond.
Masonville Twp., SE SW sec. 20, T41N, R21W. In b i i

ville " . 20, , . ed of Rapid R
MRapld' River, and for 250 yds. below river bridge. Trenton. P fer 2 of
a&‘sr(;rlxl\g;e Twp., SW SE SW sec. 20, T41N, R21W. Along road at intersection.
Masonville Twp., NE SW seec. 30, T41N, R21W. Al i
- just N of Masonville. Trenton. ’ ’ . ong both sides of US-41,

nsign Twp., NW SE sec. 35, T41N, R21W. i i
i D Bl g Sec- , W. In RR cut 1% mi. W of Ensign.

nsign Twp., NE SE sec. 36, T41N, R21 i i
Bl;tichmond: Storirston, y W. Approx. %4 mi. N of Ensign.

aldwin Twp., SE NE sec. 5, T41N, R22W. Aband. quarry j

: . y . 5, y . . t N of M-

14 mi. W of Perkins. Trenton: Groos Quarry megnber.y " of M-35 and
Brtzzrrrllp’con Twp., C SW sec. 21, T41N, R22W. Along M-35, at Brampton. Tren-
Baldwin Twp., SW NW sec. 8, T4IN
. R s ST s ,» R23W. Poor exposure along Escanaba

aldwin Twp., near C of W 14-line sec. 17, T41N, R23
5 113;091{, Hunters Brook Falls. Black River. W. A mouth of Hunters
aldwin Twp., NW NE sec. 29, and W-line sec. 32, T41N, R23W. E

v » an . 32, ), . Extends for

Rix:ér.along E bank Escanaba River, N from concrete bridge. Trenton. Black
Baldwin Twp. i

Blacllil Ri:;vgr: SE SE sec. 31, T4IN, R28W. Near RR crossing. Trenton.
Baldwin Twp., sec. 32 and S-line SW see. 33, T41N, R

, . . 33, , R23W. i
B 'f;‘er.xtog‘ : Chandler Falls, Maclurits zone. BW. Hscanaba River.
aldwin Twp., C S-line SE SW sec. 1, T41N
i Bl s o oo, , R24W. Exposure at Bony Falls.
ornell Twp.,, C E14 sec. 2, T41N, R24W. Bon
: , . 2, , . y Falls Dam on Escanab

R ; bel i i ey

B;;cell; Risr :r\iv dam, rocks exposed in vertical banks for 200 yds. Trenton,
Cornell Twp., NW sec. 25, T41N, R24W. On E side of d

» . b4 b . . T .
I(éaiden 'Iéwp., Cssec. 19, T42N, R18W. Mayville ? o renton
ahma Twp., SE sec. 29, T42N, R19W. Ri
Mblocks o Biohmons: Bi Tin. , iver runs over ledges and loose
asonville Twp., see. 19, T42N, R20W. Along Ha
, ] , . ymeadow Creek; also Hay-

meadow Creek Falls. Richmond: Bill’ : 4 o

ety oo o mon il’s Creek. Trenton: Haymeadow. Type
Masonville Twp., SE NW sec. 19, T42N, R20W. Alon d
u o . s , .S g road. Trenton.

ai{sizrﬁgoid?wp » NE sec. 19, T42N, R21W. Rapid River Falls County Park.
Masonville Twp., C S-line SW sec. 20, T42N, R21W. Al

i , . 20, R . d. Trenton

Masonville Twp., G Wi4 scc. 24, T2N, RSIW. Along hanke itefi
Nliiver, T mi. NE of Rapid River. Trent(’)n. ' ong banks of Whitefish

2;1‘ rr::t(')ll‘lv.vp., sec. 2, T43N, R20W, Whitefish River and in channel southward.
Maple Ridge Twp., SW NE sec. 6, T43N, R2 i

D e Wb, SW. y , R283W. Quarry at Lathrop, E side
Gull Island, sec. 13, T36N, R20W. Alon isti

1 s , , . g E shore. Manistique: Cordell.
iltge (S}ull Islar}d, sec. 24, T36N, R20W. Manistique: Corgell. ordelt

ittle Summer Island, SE sec. 18, T37TN, R19W. Contact on S sh b

Manistique: Schooleraft and Burnt Bl, ff: ndri ey Sreen

S s ot Draer uff: Hendricks. Most of island com-
Poverty Island, entire island underlain by Engadi i

ey g g B e vy Engadine. Nearly continuous ex-
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St. Martin Island, NW sec. 15, to SW sec. 21, T36N, R20W. Nearly continuous
exposures along N and W shores. Burnt Bluff: Hendricks.

St. Martin Island, NE sec. 22, T36N, R20W. Contact between Manistique,
Schooleraft (Lower and Upper Pentamerus) and Burnt Bluff: Hendricks.
S of St. Martin Island Lighthouse.

Summer Island, SW sec. 38, T37N, R19W. Along shore. Engadine and Manis-
tique. Engadine exposed in many places along N, E, and S shores of island.

DICKINSON COUNTY

Waucedzh Twp., SE NE sec. 11, T39N, R28W. Dolomite on both sides of road.
Hermansville.

Waucedah Twp., NW SW sec. 14, T39N, R28W. Sandstone on W side of road;
also, SW SW sec. 14, along N side of road. Cambrian: Dresbach?

Waucedah Twp., SW SE SE sec. 14, T39N, R28W. Hermansville. Also, along
W-line SE NW sec. 14, both sides of road. Hermansville. Near contact with
Cambrian?

Waucedah Twp., SE NW SW sec. 15, T39N, R28W. Roadside. Cambrian?

Waucedah Twp., SW SE sec. 15, T39N, R28W. On N side of US-2. Hermans-
ville?

Waucedah Twp., NW NE sec. 20, T39N, R28W. Sandstone along N side of
road. Cambrian.

Waucedah Twp., NE NE sec. 22, T8IN, R28W. Breen mine, sandstone in pit,
and road cut. Cambrian: Dresbach?

Waucedah Twp., NW NE sec. 23, T39N, R28W. For 50 ft. on both sides of
E-W road. Hermansville Oneota.

Norway Twp., sec. 9 and 10, T39N, R29W. Sandstone capping upturned trun-
cated iron formations. Cambrian.

Waucedah Twp., SW NW sec. 2, T40N, R28W. Hermansville.

Breitung Twp., sec. 23, 29, 30, and 36, T40N, R30W. Sandstone capping up-
turned truncated iron formations. Cambrian.

Breitung Twp., sec. 32, T40N, R30W. Limestone exposures in large, deep pit.
Hermansville: Oneota, overlying Cambrian sandstone.

Breen Twp., SW sec. 7, T41N, R27W. In bluff S of Foster City. Cambrian:
Jordan underlying Hermansville,

Breen Twp., SW NW sec. 8, T41N, R27TW. On N side of road, approx. 1 mi. E
of Foster City. Cambrian: Jordan below Hermansville.

Breen Twp., C N1, NW see. 15, T41N, R27TW. Along N side of road. Hermans-
ville: Oneota.

Breen Twp., N-line SW SE sec. 18, T41N, R27W. Along trail. Hermansville:
Oneota.

Breen Twp., NW SW sec. 18, T41IN, R27W. On E side of road approx. 1.7 mi.
8 of Foster City. Hermansville: Oneota.

Breen Twp., NE sec. 18, T41N, R27W. Along N bank of creek, for 1% mi.
Hermansville: Oneota.

Breen Twp., NE NW sec. 24, T41N, R2TW. In diteh along N side of road for
1, mi. and along RR. Hermansville: Oneota.

Breen Twp., C E-line SE sec. 1, T4IN, R28W. Sandstone on both sides of road.
Cambrian: Jordan.

Breen Twp., NE NW sec. 4, T41N, R28W. In road for 100 yds. Hermansville.

Breen Twp., C NE sec. 8, T4IN, R28W. Along winding road approx. 2.9 mi.
S of Feleh. Hermansville? Overlying Cambrian: Jordan.

Breen Twp., C E-line NE sec. 24, T41IN, R28W. At top of ridge on W side of
road, approx. 2 mi. S of Foster City. Hermansville? Cambrian: Jordan.

Feleh Twp., NW NW sec. 31, T42N, R28W. In road cut on N-S road leading to
fire tower. Cambrian: Jordan.
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