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FOREWORD

To the Director, and Commissioners of the Department
of Conservation:

Gentlemen:

| have the honor and pleasure to transmit herewith
An Index to The Geology of Michigan, prepared and
compiled by Helen M. Martin and Muriel Tara
Straight.

Publication of such an index or survey has become of
paramount importance. It will be of value not only to
students and teachers of geology as a pure science,
but of greater importance to those interested in the
economic development of the mineral resources of
Michigan. It will be of value to industries, now
developing, that not only require a knowledge of the
rocks and their resources that industry needs but also
require a knowledge of rock formations that will aid in
disposal of waste. It will answer numerous requests
for reference material on Michigan's basic resources
received from industrial, educational, agricultural and
even social groups. The maps, the chart, and list of
publications and laws are a brief of the history of the
Geological Survey since 1837. The Index to
Nomenclature and the Author-Subject References to
Michigan Geology review the geological work that
has been done in the State and by their numbers
show the geologic value of our area.

Respectfully submitted,
[Signed] William L Daoust

State Geologist
April 1956
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PREFACE

Compilation of various parts of this book was started by
both authors before becoming staff members of the
Geological Survey Division, to meet our needs as
geologists in public and private enterprise and later was
put to continuous use as reference material for
consultation on the Survey. Compilation of the chart
showing the development of the geological
nomenclature of Michigan formations was an outgrowth
of a request to the senior author by Professor E. C.
Case, late of the University of Michigan, to compile such
a chart for the Devonian formations. Much of the other
material in the book is from notes accumulated for a
history of the Survey, for discussions of stratigraphy, for
use as lecture material, and in response to requests for
information made by students, teachers, and geologists
in industry newly come to the State, and geologists
employed by the State.

The References to Michigan Geology with a subject
index was an indispensable tool of readily obtainable
references prepared by the junior author when an
undergraduate and later a geologist on the staff of the
United States Geological Survey.

We have felt that compilation of all this material was
needed by other members of the Survey staff, by
students of geology and especially by professional
geologists in industry. We are happy to share our
accumulated data hoping our sins of omission are not
too many.

Such a sharing would not be possible without the
encouragement of four State Geologists: R. A. Smith,
Gerald E. Eddy, Franklin G. Pardee, and William L.
Daoust. Nor would it be possible if we had not had the
devoted assistance of Mrs. Norma Guyer in preparation
of the junior author's manuscript, and of Mrs. Joyce
D'Valentine who not only typed but edited the
manuscript of the senior author, discovered and
corrected elisions, errors in dates, spelling, locations,
and made numerous suggestions which will make this
book of value to others than geologists. James
Campbell has painstakingly drafted the maps and Robert
Kelley compiled the section of laws relating to the
Survey. To all of these we express our appreciation and
thanks.

[Signed] Helen M. Martin
[Signed] Muriel Tara Straight

AN INDEX OF MICHIGAN GEOLOGY
by
HELEN M. MARTIN
and
MURIEL TARA STRAIGHT

PUBLICATIONS
of the

MICHIGAN GEOLOGICAL SURVEY

1838-1921
and of the

GEOLOGICAL SURVEY DIVISION
MICHIGAN DEPARTMENT OF
CONSERVATION
1921-1955

DOUGLASS HOUGHTON, State Geologist
1838-1846.

The first reports of the Michigan Geological Survey under the
direction of Douglass Houghton were made directly to the
legislature and were issued as twenty-six legislative
documents in the House and Senate Journals of the Michigan
Legislature of 1838 through 1846.

Note: S. D. means Senate Document; H. D., House
Document; J. D., Joint Document. State Geologist is
abbreviated S. G., and State Geological Survey, S. G. S.

1838.

1. Report of a select committee of the Board of Regents of
the University on the collection of the S. G.: H. D. Vol. |, p. 1-2;
S. D. No. 1, p. 1. H. D. No. 55 is duplicate of S. D. No. 1.

2. Statement of the expenditures on account of the S. G.
S. for the year 1837: H. D. No. 8, pp. 115-118; S. D. No. 21.
(First annual account of the S. G.), pp. 315-318.

3. Report of the S. G. (first annual): H. D. No. 24, pp. 276-
317, separately, No. 14, pp. 1-39.

4. Communication from the S. G.: H. D. No. 46, pp. 457-
460.

1839.

1. Report of the S. G., in relation to the improvement of
State salt springs: H. D. No. 2, pp. 39-45; S. D. No. 1, pp. 1-7.

2. Report of the committee on the S. G.'s report in relation
to the improvement of the State salt springs: H. D. No. 4, p.
123.

3. Report of the S. G. in relation to the iron ore, etc., on the
school section in town five south, range seven west, in Branch
County: H. D. No. 21, pp. 342-344.

4. Second annual report of the S. G.: H. D. No. 23, pp.
380-507; S. D. No. 12, pp. 264-391.

5. Report of the Committee of the Senate on
Manufacturers, to whom was referred the communication of
the S. G. relative to salt springs and the salines of the State:
S. D. No. 3, pp. 85-86 (Parallel to H. D. No. 4).

6. Communication from the S. G. relative to the S. G. S.:
S. D. No. 25, pp. 463-466.
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1840.

1. Report of S. G. relative to the improvement of the salt
springs: H. D. No. 2, Vol. I, pp. 18-23; S. D. No. 8, Vol. Il, pp.
153-158.

2. Annual report of the S. G. (third, map of Wayne County):
H. D. No. 27, Vol. Il, pp. 206-293; S. D. No. 7, Vol. Il, pp. 66-
153, separately, No. 8, pp. 1-120.

3. Report of the select committee to whom was referred
the several reports of the S. G.: H. D. No. 46, Vol. Il, pp. 455-
461.

4. Report of the majority of the Committee on Finance on
the communication and accounts of the S. G. for 1839; Report
of the minority of the Committee on Finance on the same
subject; Report of the select committee on S. G.'s report and
account relative to improvement of salt springs, etc.; S. G.'s
account for the year 1839, the same being the subject matter
of the three preceding reports: S. D. Nos. 15, 16, 17, 18, pp.
209-224.

1841.

1. Special message concerning State salt springs: H., S.
and J. D. No. 5, pp. 235-254.

2. Annual report of the S. G. (fourth): H., S. and J. D. No.
11, pp. 472-607, separately, H. D. No. 27, pp. 1-184.

3. Report of the S. G. relative to county state maps: H. D.
No. 35, pp. 94-98.

1842.

1. Report of the S. G. relative to the State salt springs: H.
D. No. 2, pp. 15-21; S. D. No. 1, pp. 1-9.

2. Report of the select committee in relation to the report of
the S. G.: H. D. No. 19, pp. 77-79.

3. Annual report of the S. G. (fifth): J. D. No. 9, pp. 436-
441.

1843.

1. Annual report of the S. G. (sixth): J. D. No. 8, pp. 398-
402.

2. Report of the S. G. relative to the State salt springs: S.
D. No. 9, pp. 402-408.

1844.

1. Annual report of the S. G. (seventh): S. D. No. 11 (three
pages).

D. Houghton undertook an arrangement with the Linear
Survey of the U. S. Land Office by which a certain amount of
geological work was done, which was never published by the
State, the results of which appear largely in the township plats
of the Land Office, and in the report of C. T. Jackson, 1849, U.
S. Ex. D. No. 1, pp. 371-935, H. Ex. D. No. 5, Vol. 3, Part 3,
including sub-reports of W. A. Burt arid Bela Hubbard on the
geology of the subdivisions of the Linear Survey, First Session
31st Congress, and of Foster and Whitney, U. S. Geologists,
Part I, H. Ex. D. No. 69, pp. 1-224 and 12 Plates, First Session
31st Congress; S. Ex. D. No. 2, Vol. 2, p. 147, Second Session
31st Congress; Part II, S. Ex. D. No. 4, Vol. 3, p. 3, Special
Session 32d Congress.

The work of the Geological Survey was interrupted by the
death of D. Houghton while actively engaged in exploration.

1846.

1. Report from Geological Department by S. W. Higgins,
principal assistant: J. D. No. 12, 22 pp.

2. Report of the joint committee relative to the Geological
Survey: J. D. No. 15, 8 pp.

The annual reports for 1838, 1839, 1840, 1841, 1842, 1843,
1844, and 1846 were collected and reprinted in a single
volume by the Michigan Historical Commission in 1928.

The early reports on Michigan geology by Jackson, and by
Foster and Whitney, were published as Federal documents in
the United States Senate House of Representatives Journals.
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[1. Geologic map of Michigan, Houghton-Hall, 1843]
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Geological Survey of Michigan
Map of
The Upper Peninsula

Poleoroic Rocks by C. Rominger.
Copper-bearing Rocks by R. Pumpelly.
Iron-bearing Rocks (Huronion) by T. B.

Bro
Laurentian Rocks by Brooks and Pumpelly.

Explanation of colors.*
11, Helderberg
10 Onondaga
9. Niogara

5. Potsdam or St. Mary's

4. Sandstone, Potsdam or pre-
Silurian

3. Copper-Bearing

2. Huronian

1. Lavrentior

Geological Map
of the
Lower Peninsula of Michigan

Y
C. Rominger
1876

—r———

mcrican
DEPARTMENT OF CONSERVATION
GEOLOGICAL SURYEY DIVISON

Map
of the State of
Michigan

colored to show the
Geological Formations

Alexander Winchell, LL.D.

Explanation

1. Coal Measures.

Upper

Parma Sandstone.

. Carboniferous Limestone.

Carboniferous

Lower

Michigan Salt Group.
Marshall Group,

6. Huron Group,
. Little Traverse Group.

Devonian
~

8. Corniferous Group.

9. Lower Helderborg Group.

PALAEOZOIC

Upper

. Salina Group.
11. Niagara Group.

. Cincinnati Group.

Silurian

13, Trenton Group.
. Caldferous and Chazy.

Lower

15. Lake Superior Sandstons.

16. Lower Silurian Conglomerate.

17. Huronian System,

Eozolc

18. Lavrentian System.

OF Silurion Age. 19, Eruptive Rocks.

N

Map 4. This map is a combination of the Rominger, Pumpelly, Brooks map of the Northern Peninsula
published in the Atlas accompanying Vol. I, and of Rominger's map of the Southern Peninsula published
in Vol. IIL. *The map of the Northern Peninsula is in numbered colors and the legend bears the title
Explanation of colors."”

Map of the Southern Peninsula is also published in colors, named in the legend as on this map. 1873, 1676.

[4. Geologic map of Michigan, Rominger, Pumpelly, Brooks,
1876]
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Michigan Geological Survey
1893

Map of the State of Michigan colored to show the geologic formations. By Alexander
69. Published in Aflas of the State of Michigan by H. F. Walling 1873 Known also as
lors are numbered in the legend as map indicates.

Tackabury Atlas.

[3. Geologic map of Michigan, Alexander Winchell, 1873]

Map 3, Afier @ bok ard white mop peblshed in Val, ¥, dering the sdeinitration of L L Hebbord,
State Oecloghs, 1873,

[5. Geologic map of Michigan, A. C. Lane, 1893]
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ALEXANDER WINCHELL, State Geologist
1859-1863, 1869-1871

Formal reports under the imprimatur of the Michigan
Geological Survey and | direction of the State Geologist began
with the small volume issued in 1861, First biennial report of
the progress of the Geological Survey, Alexander Winchell.

1860.

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

Part —Geology, pp. 1-210. Contains: Physical structure
of the northwest and general sketch of the geology of
Michigan.

Part II—Zoology, pp. 211-242. Contains: Catalogue of the
mammals, birds, reptiles, and mollusks of Michigan.

Part lll—Botany, pp. 243-330. Contains: Catalogue of
phaenogamous and acrogenous plants ... of Michigan and the
islands at the head of Lake Huron.

1869-1955

Since 1873 printed reports have been issued in three types
of format and binding known as: Volumes, Annual Reports,
Publications. Summary, Progress, and Technical reports are
mimeographed and bound. Reports of the State Geologist
were made to the Board of the Geological Survey until 1921.
Since 1921 summary reports of the State Geologist and
Geological Survey Division are a part of the Biennial Reports of
the Department of Conservation.

VOLUMES

Vol. I Upper Peninsula of Michigan, 1869-1873.
Atlas—The Atlas of 23 plates contains geologic maps and
cross-sections by T. B. Brooks, R. Pumpelly and C. Rominger.
Part I—Iron-bearing rocks (economic), T. B. Brooks (320
pp., 24 pls., 29 figs.).
Part Il—Copper district, Raphael Pumpelly (144 pp.).
Part lll—Paleozoic rocks, Carl Rominger (106 pp.).
Part | was also issued as a separate publication.

Vol. Il Upper Peninsula, 1869-1873.
Appendices to Pt. I, Vol. |, Iron-bearing rocks (economic),
T. B. Brooks (298 pp.).

CARL ROMINGER, State Geologist 1872-
1885

Vol. lll Lower Peninsula, 1873-1876.

Part —Geology of Lower Peninsula, Carl Rominger (226
pp., 4 pls., map).

Part I—Palaeontology; fossil corals, Carl Rominger (162
pp., 55 pls.).

Vol. IV Upper Peninsula, 1878-1880 (248 pp., map).
Part —Marquette iron region, Carl Rominger.
Part II—Menominee iron region, Carl Rominger.

C. E. WRIGHT and M. E. WADSWORTH,
State Geologists 1885-1893

Report of the State Board of Geological Survey for 1891 and
1892.

Includes reports of State Geologist Dr. Carl Rominger for
1881 and 1882; of State Geologist C. E. Wright for 1885 to
1888; and of State Geologist M. E. Wadsworth for 1889, 1890,
1891, 1892 and a provisional report by Dr. Wadsworth on the
Geology of the Iron, Gold and Copper Districts of Michigan

(192 pp.).

L. L. HUBBARD, State Geologist 1893-1899

Vol. V Upper Peninsula, 1881-1884; Lower Peninsula, 1885-
1893.

Part —Geological report on the Upper Peninsula of
Michigan, iron and copper regions, Carl Rominger (180 pp., 2
pls., map).

Part Il—The geology of Lower Michigan with reference to
deep borings, edited by A. C. Lane from notes of C. E. Wright
(101 pp. 73 pls., map).

Vol. VI Upper Peninsula, 1893-1897.

Part —Geological report on Isle Royale, A. C. Lane (282
pp., 16 pls., 29 figs.).

Part II—Keweenaw Point, with particular reference to the
felsites and their associated rocks, L. L. Hubbard (pp. 1-156,
10 pls., 11 figs.).

Part II—Appendix. The crystallization of the calcite from
the copper mines of Lake Superior, Charles Palache (pp. 157-
184, 6 pls.).

A. C. LANE, State Geologist 1899-1909

During Dr. Lane's administration, the activities of the Survey
were formally enlarged to include a biological survey. Parts of
Volumes VII, VIII, IX were issued also as separate
publications.

Vol. VII Lower Peninsula, 1896-1900.

Part —Geological report on Monroe County, Michigan, W.
H. Sherzer (240 pp., 17 pls., 8 figs., incl. 3 maps).

Part Il—Geological report on Huron County, Michigan, A.
C. Lane (330 pp., 11 pls., 12 figs., incl. 2 maps).

Part lll—Geological report on Sanilac County, Michigan, C.
H. Gordon (34 pp., 5 pls., 2 figs., incl. map).

Vol. VIlII Lower Peninsula, 1900-1903.

Part I—Clays and shales of Michigan, Heinrich Ries (68
pp., 4 pls., 6 figs.).

Part Il—Coal of Michigan, A. C. Lane (234 pp., 9 pls., 9
figs., incl. map).

Part lll—Marl (bog lime) and its application to the
manufacture of Portland cement, D. J. Hale, et al (400 pp., 23
pls., 44 figs.).

Vol. IX 1903-1904.

Part I—The delta of the St. Clair River, L. J. Cole (28 pp., 4
pls., 2 figs., incl. map).

Part II—The gypsum of Michigan and the plaster industry,
G. P. Grimsley (248 pp., 29 pls., 49 figs., incl. 6 maps).

Publication 50 -- Foreword - Stratigraphic Nomenclature — Page 5 of 102



ANNUAL REPORTS

Annual Reports by the State Geologist were bound in black
cloth. Parts of several of the Annual Reports were also bound
and issued as separates.

Annual Report for 1901 (304 pp.).

(a)—Notes on the progress of work in Tuscola, Saginaw,
Bay, Alpena, Kent, Washtenaw, and Muskegon counties.

(b)—Preliminary report on Arenac County, W. M. Gregory;
limestone, gypsum, coal, water supplies, water power and
flowing wells, clays and shales.

(c)—Report on Alcona County: Surface geology, Frank
Leverett; subsurface geology, A. C. Lane. Climate, glacial
deposits, lake history, economic resources, soils, marl, clay,
water power, wells and borings, oil and gas possibilities, salt,
water and mineral water, peat, etc., maps of surface and
bedrock geology.

(d)—The distribution of the plant societies of Kent County,
Michigan, B. E. Livingston.

(e)—Surface geology of Lapeer County, Michigan. Map of
surface deposits, F. B. Taylor.

(—Economic geology.

(g)—Limestones: Distribution, character, and analyses of
various limestone formations in the state; development of
deposits.

(h)—Stratigraphy of the Traverse group of Michigan, A. W.
Grabau.

(i)—Deep wells and borings for oil and gas in Michigan.

()—Salt.

(k)—Meteorites.

(l—Geothermal gradient.

(m)—The Port Huron oil field; Wave cutting on west shore
of Lake Huron, Sanilac County, Michigan, C. H. Gordon.

Annual Report for 1902 (26 pp., map), published in Michigan
Miner, Saginaw, 1903.

(a)—Preliminary report on the gypsum deposits of
Michigan, G. P. Grimsley.

(b)—Field and laboratory tests of Bay County waters.
(c)—Notes on economic products: Molding sand, peat,
limestone, road metal, iron bearing rocks, water power, wells

and deep borings, etc.

Annual Report for 1903 (342 pp., 6 pls., 10 figs., soil,
vegetation, geologic maps).

(a)—Progress reports on county geological surveys.

(b)—Relation of soils to natural vegetation in Roscommon
and Crawford counties, B. E. Livingston.

(c)—Report on progress made in Porcupine Mountains.

(d)—Water supply of the Lower Peninsula of Michigan, W.
F. Cooper.

(e)—Waters of the Upper Peninsula of Michigan, A. C.
Lane.

(f—Limestone.

(g9)—Building and road materials.

(h)—Analyses.

(iy—Transmission of heat into the earth, A. C. Lane.

()—The theory of copper deposition, A. C. Lane.

(k)—The Tamarack mine cross-section and the
Keweenawan lodes.

()—Deep borings for oil and gas (2 well records).

(m)—Peat.

(n)—Topographical survey.

(0)—Recent shore forms.

Annual Report for 1904 (182 pp., 3 maps).

(a)—Failure of wells along the lower Huron River, Michigan,
in 1904, M. L. Fuller.

(b)—A geological reconnaissance along the north shores of
lakes Huron and Michigan, I. C. Russell.

(c)—Executive report on some non-metallies.

(d)—Report of special committee on nomenclature and
correlation for the Lake Superior region.

(e)—Lake Superior gold mining.

(H—Black River work.

(g)—Wells and borings.

Annual Report for 1905 (638 pp.). Parts a, b, ¢, were bound
and issued as separates.

(a)—An ecological survey in northern Michigan (Porcupine
Mountains and Isle Royale), C. C. Adams and others.

(b)—Geological report on Bay County, W. F. Cooper.

(c)—An illustrated catalogue of the Mollusca of Michigan,
Bryant Walker.

(d)—Annual report of the State Geologist. Contains notes
on the origin of strontium, on wells, artesian and mineral
waters, building material, marl, shale, sand lime brick, road
metal, gypsum, paint, iron, coal.

Annual Report for 1906 (602 pp., illus., incl. maps). Parts a, b,
¢, d, were bound and issued as separates.

(a)—The surface geology of portions of Menominee,
Dickinson, and Iron counties, Michigan, I. C. Russell.

(b) Peat, essays on its origin, uses and distribution in
Michigan, C. A. Davis.

(c)—A geological section from Bessemer down Black River,
W. C. Gordon.

(d)—Crataegus in southern Michigan, C. S. Sargent.

(e)—Annual report of the State Geologist, containing notes
on gold (placer) in Michigan, limestone, earthquakes, molding
sand, clay, water and water supplies, coal, oil and gas, sand
lime brick, biological and topographic surveys, etc.

Annual Report for 1907 (288 pp., illus., incl. maps). Parts b, c,
d, were issued as separates.

(a)—State Geologist's report containing notes on the
topographic survey, on reforestation, leasing of state lands for
oil and gas etc. exploration, peat, coal and coal analyses,
limestone, cement and lime, tests, and analyses.

(b)—Foundry sands, Heinrich Ries and J. A. Rosen.

(c)—Summary of the surface geology of Michigan, A. C.
Lane. Map.

(d)—A biological survey of Walnut Lake (Oakland County),
Michigan, T. L. Hankinson, C. A. Davis and J. G. Needham.

Annual Report for 1908 (402 pp., illus., incl. maps). Parts b, c,
d were issued as separates.

(@)—Annual report of the State Geologist, containing notes
on water, sand lime brick, peat, and salt licks.

(b)—Notes on the geological section of Michigan, A. C.
Lane and A. E. Seaman.

(c)—Report on the geology of Tuscola County, C. A. Davis.

(d)—The intrusive rocks of Mount Bohemia, Michigan, F. E.
Wright. An Ecological Survey of Isle Royale, Lake Superior
prepared under the direction of C. C. Adams; published as part
of the report of the Board of the Geological Survey for 1908
(468 pp., 63 figs., incl. 5 maps).
Contains annotated lists of fauna and flora and contributions
from twelve biologists.
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[7. Geologic map of Michigan, A. C. Lane, 1901-1903]
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[8. Geologic map of Michigan, A. C. Lane, 1907]

R. C. ALLEN, State Geologist 1909-1919
A. G. RUTHVEN, Chief Naturalist 1908-1921

PUBLICATIONS

Publication of the Annual Report was discontinued after 1908
and reports were issued as Publications in two series—
Geological and Biological. Publications have consecutive
numbers followed by series numbers. They are bound in
paper and in gray vellum. Parts of the Biological Series were
published also as separates.

In 1911 the office of Commissioner of Mineral Statistics was
abolished and his duties were transferred to the Survey.
Statistical data in Publications 21, 24, 27, 29, 32, 33, 34, 35,
and 37 were collected in co-operation with the United States
Department of the Interior, Bureau of Mines.

Publication 1, Biological Series 1, 1910 (96 pp., 17 pls., incl.
map).
(a)—The crawfishes of Michigan, A. S. Pearse.
(b)—The insect galls of Michigan, M. T. Cook.
(c)—The birds of School Girl's Glen region, Ann Arbor,
Michigan: A study in local ornithology, A. D. Tinker.
(d)—Preliminary list of the sites of aboriginal remains in
Michigan, H. I. Smith.

Publication 2, Geological Series 1, 1910 (248 pp., 32 pls., 9
figs.).

The Monroe formation of southern Michigan and adjoining
regions, A. W. Grabau and W. H. Sherzer.
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Publication 3, Geological Series 2, 1910 (152 pp., 18 figs., 17
pls., incl. 2 maps).
The Iron River iron-bearing district of Michigan, R. C. Allen.

Publication 4, Biological Series 2, 1911 (348 pp., 19 pls., map).
A biological survey of the sand dune region on the southern
shore of Saginaw Bay, A. G. Ruthven et al.

Publication 5, Geological Series 3, 1911 (96 pp.).

(a)—The late glacial and post-glacial uplift of the Michigan
basin (48 figs., 2 pls.).

(b)—Earthquakes in Michigan, W. H. Hobbs (5 figs., 2 pls.).

Publication 6, Geological Series 4, 1911.
The Keweenaw series of Michigan, A. C. Lane.
Vol. I—(pp. 1-499, 15 pls., 47 figs., incl. maps).
Vol. ll—(pp. 500-984, 22 figs., incl. maps).

Publication 7, Geological Series 5, 1911 (92 pp., 9 pls., 7 figs.,
incl. map).

Surface geology of the Northern Peninsula of Michigan,
Frank Leverett.

Publication 8, Geological Series 6, 1912 (466 pp., 19 figs., 21
pls., incl. 14 maps).

Mineral resources of Michigan . . . for 1910 and prior years.

(a)—The copper industry, R. E. Hore.

(b)—The iron mining industry, R. C. Allen.

(c)—The pig iron industry, A. E. White.

(d)—The Jones step process, A. E. White.

(e)—Michigan coal, R. A. Smith.

(H—Gypsum and gypsum products, R. A. Smith.

(9)—The salt industry, C. W. Cook.

(h)—Michigan cement, C. W. Cook.

(i)—Gold in Michigan, R. C. Allen.

(j)—Oil and gas in Michigan, R. A. Smith.

Publication 9, Geological Series 7, 1912 (144 pp., 15 pls., 16
figs., incl. 3 maps).

Surface geology and agricultural conditions of the Southern
Peninsula of Michigan, Frank Leverett.

Climate of Michigan, C. F. Schneider.

Publication 10, Biological Series 3, 1912 (190 pp., 55 figs., 20
pls.).

The herpetology of Michigan, A. G. Ruthven, Crystal
Thompson and Helen Thompson.

Memoranda towards a bibliography of the archaeology of
Michigan, H. I. Smith.

Publication 11, Geological Series 8, 1912 (146 pp., 6 pls., 18

figs.).
Geological report on Arenac County, W. M. Gregory.

Publication 12, Geological Series 9, 1913 (388 pp., 32 pls., 22
figs., incl. maps).
Geological report on Wayne County, W. H. Sherzer.

Publication 13, Geological Series 10, 1913 (256 pp., 8 pls., 1
fig.).
Mineral resources of Michigan . . . for 1912 and prior years.
(a)—The copper industry of Michigan, R. E. Hore.
(b)—Potash.
(c)—Sand and gravel.
(d)—Preliminary statement on limestone.
(e)—Statistical tables.
(f—Directory of mineral producers of Michigan.

Publication 14, Geological Series 11, 1914 (282 pp., 3 pls., 19
figs., incl. map).
The occurrence of oil and gas in Michigan, R. A. Smith.

Publication 15, Geological Series 12, 1914 (188 pp., 15 pls., 47
figs., incl. maps).
The brine and salt deposits of Michigan, C. W. Cook.

Publication 16, Geological Series 13, 1914 (150 pp.).
Mineral resources of Michigan. . . for 1913 and prior years.
Part I—Copper industry, R. E. Hore.

Iron ore reserves, R. C. Allen.
Part II—Non-metallic minerals, R. A. Smith.

Publication 17, Geological Series 14, 1914 (104 pp., map).
Biennial report of the Director, Michigan Geological and
Biological Survey, 1912-1914, R. C. Allen.

Publication 18, Geological Series 15, 1915 (190 pp.).

Part I—Contributions to the pre-Cambrian geology of
northern Michigan and Wisconsin, R. C. Allen and L. P. Barrett
(12 pls., 11 figs.).

Part II—The geology of Limestone Mountain and Sherman
Hill in Houghton County, Michigan, E. C. Case and W. .
Robinson (5 figs.).

Publication 19, Geological Series 16, 1915 (360 pp., 18 pls., 24
figs.).
Mineral resources of Michigan . . . for 1914 and prior years.
Part I—Metallic minerals, R. E. Hore.
Part I—Non-metallic minerals, R. A. Smith.

Publication 20, Biological Series 4, 1916 (180 pp., 28 pls., 3
figs., incl. maps). Miscellaneous papers on the zoology of
Michigan.

(a)—Observations on the fishes of Houghton County, T. L.
Hankinson.

(b)—An ecological study of the fish fauna of the Douglas
Lake region, R. J. Colbert.

(c)—Dragonflies of the Douglas Lake region, A. T. Evans.

(d)—The reptiles and amphibians of Monroe County,
Crystal Thompson.

(e)—Results of the Mershon expedition to the Charity
Islands, Lake Huron: Coleoptera, A. W. Andrews.

(H—Results of the Shiras expeditions to Whitefish Point:
Fishes, T. L. Hankinson.

Publication 21, Geological Series 17, 1916 (402 pp., 8 pls., 15
figs.).
Mineral resources of Michigan . . . for 1915 and prior years.
Part —Metallic minerals, W. E. Hopper and R. C. Allen.
Part I—Non-metallic minerals, R. A. Smith.
Limestones of Michigan, R. A. Smith

Publication 22, Geological Series 18, 1916 (118 pp., 9 maps).

Biennial report of the Director and report on retracement
and permanent monumenting of the Michigan-Ohio boundary
line.

Publication 23, Geological Series 19, 1917.
Geological map of Michigan (Scale: 1:750,000), R. C.
Allen, R. A. Smith and L. P. Barrett.
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Publication 24, Geological Series 20, 1917 (292 pp., 7 figs.,
incl. maps).
Mineral resources of Michigan . . . for 1916 and prior years.
Part I—Metallic minerals, W. E. Hopper.
Part I—Non-metallic minerals, R. A. Smith.
The Portland cement industry, R. A. Smith.
Part lll—Deep borings in Michigan.

Publication 25, Geological Series 21, 1917 (224 pp., 15 pls., 25
figs., incl. maps).

(A revision of publications 7 and 9).

Surface geology and agricultural conditions of Michigan,
Frank Leverett.

Chapter on climate, C. F. Schneider.

Publication 26, Biological Series 5, 1918.
The Agaricaceae of Michigan, C. H. Kauffman.
Vol. |—Text (924 pp., 4 figs.).
Vol. I—Plates (172 pls.).

Publication 27, Geological Series 22, 1918 (226 pp., 2 figs.).
Mineral resources of Michigan . . . for 1917 and prior years.
Part —Metallic minerals, W. E. Hopper.

Part II—Non-metallic minerals, R. A. Smith.

Publication 28, Geological Series 23, 1919 (134 pp., 13 pls., 5
figs., incl. maps).
Drainage in Michigan, D. G. Miller and P. T. Simons.

Publication 29, Geological Series 24, 1920 (214 pp., 4 figs.).
Mineral resources of Michigan . . . for 1918 and prior years.
Part —Metallic minerals, L. P. Barrett and O. R. Hamilton.
Part II—Non-metallic minerals, H. M. Martin.

R. A. SMITH, State Geologist 1919-1946

Reports were issued as formal Publications and
mimeographed progress reports.

Publication 30, Geological Series 25, 1921 (384 pp., 20 pls., 93
figs., incl. maps).
Inland lakes of Michigan, I. D. Scott.

Publication 31, Biological Series 6, 1921 (234 pp., map).
Miscellaneous papers on the botany of Michigan, C. K.
Dodge.

In 1921, the Geological Survey became a Division of the
Department of Conservation and publications of the biological
series were discontinued by the Survey; thus, Publication 31,
Biological Series 6 is the final report of the series. Annual and
biennial reports of the Geological Survey Division are
published in the Biennial Reports of the Department of
Conservation.

Publication 32, Geological Series 26, 1922 (146 pp.).
Mineral resources of Michigan . . . for 1920 and prior years.
Part I—Metallic minerals, L. P. Barrett.
Part II—Non-metallic minerals, H. M. Martin.

Oil and gas in Michigan, W. |. Robinson.

Publication 33, Geological Series 27, 1923 (138 pp.).
Mineral resources of Michigan . . . for 1921 and prior years.
Part I—Metallic minerals.
Part I—Non-metallic minerals, H. M. Martin.

Publication 34, Geological Series 28, 1924 (146 pp.).
Mineral resources of Michigan . . . for 1921 and prior years.
Part I—Metallic minerals, L. P. Barrett.
Part II—Non-metallic minerals.

Publication 35, Geological Series 29, 1925 (116 pp., 2 figs.).
Mineral resources of Michigan . . . for 1923 and prior years.
Part I—Metallic minerals, L. P. Barrett.

Part I—Non-metallic minerals.

Publication 36, Geological Series 30, 1926 (444 pp., 41 pls., 69
figs., incl. maps).
Clays and shales of Michigan and their uses, G. G. Brown.

Publication 37, Geological Series 31, 1928 (322 pp., 10 figs.,
incl. maps).

Mineral resources of Michigan . . . for 1924, 1925, 1926
and prior years.

Part —Metallic minerals, F. G. Pardee.

Part I—Non-metallic minerals, O. F. Poindexter and R. B.
Newcombe.

Part 11l—Oil and gas developments in Michigan, R. B.
Newcombe.

Publication 38, Geological Series 32, 1933 (294 pp., 10 pls., 41
figs., 23 tables, incl. maps).

Oil and gas fields of Michigan, R. B. Newcombe.

Part —General geology.

Part II—Economic geology.

Publication 39, Geological Series 33, 1937.

The centennial geological map of Michigan (Scale:
1:500,000), H. M. Martin.

Part [—Northern Peninsula.

Part [I—Southern Peninsula.

Publication 40, Geological Series 34, 1936 (260 pp., 16 figs.,
27 pls., incl. maps).

Occasional papers on the geology of Michigan.

Part —The Pleistocene history of the Tahquamenon and
Manistique drainage region of the Northern Peninsula, S. G.
Bergquist.

Part Il—The Pennsylvanian system in Michigan, W. A.
Kelly.

Part lll—The Trenton and Black River rocks of Michigan, R.
C. Hussey.

Publication 41, Geological Series 35, 1936 (262 pp., 34 figs.,
42 tables, 2 maps).

Molding sands of Michigan and their uses, G. G. Brown.

Part —Chemical and physical properties of, and cause of
bond in sands.

Part Il—Tests of Michigan sands.

Publication 42, 1939.

Rocks and minerals of Michigan, O. F. Poindexter, H. M.
Martin and S. G. Bergquist (81 pp., 10 figs., incl. fossils,
mineral crystals and map).

Third edition, revised 1951, Helen M. Martin. Second
printing 1953 (124 pp., 21 pls., 5 figs.).

Publication 43, Geological Series 36, 1945 (74 pp., 31 figs.,
map).
Pre-historic Mackinac Island, G. M. Stanley.
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Publication 44, Geological Series 37, 1945 (204 pp., 14 pls.,
incl. maps).

Geology of the Mackinac Straits region, K. K. Landes, G.
M. Ehlers and G. M. Stanley.

G. E. EDDY, State Geologist 1946-1951

Reports were issued as Publications, Progress Reports,
Technical Reports and Research Publications. Many of these
reports were in co-operation with various federal, state and
educational agencies.

Publication 45, Geological Series 38, 1948.

Occasional papers on the geology of Michigan for 1946.

Part I—The post-glacial geology of the Grand Marais
embayment in Berrien County, Michigan, G. C. Tague (82 pp.,
27 pls., 6 figs., incl. maps).

Part Il—The glacial and post-glacial history of the Platte
and Crystal lake depressions, Benzie County, Michigan, J. L.
Calver (70 pp., 16 pls., 9 figs., map).

F. G. PARDEE, State Geologist 1951-1952

Publication 46, Geological Series 39, 1952 (90 pp., 10 pls., 11
figs.).

The Middle and Upper Ordovician rocks of Michigan, R. C.
Hussey.

W. L. DAOUST, Acting State Geologist
1952-1954
State Geologist 1954—

In 1953, use of the term "Geological Series" was discontinued
and only publication numbers retained.

Publication 47, 1954.
Oil and gas conservation in Michigan, L. S. Miller.

Publication 48, 1955.

Occasional papers on the geology of Michigan for 1954.

Part I—The glacial geology and groundwater resources of
Van Buren County, Michigan, F. W. Terwilliger.

Part Il—A survey of the groundwater resources in Oakland
County, Michigan, A. J. Mozola.

Publication 49, 1955.
Map of the surface formations of the Southern Peninsula of
Michigan (Scale: 1:500,000), H. M. Martin.

Publication 50, 1956.
A survey of Michigan geology, 1821 to 1955, H. M. Martin
and M. T. Straight.

PROGRESS REPORTS

Progress reports have been issued during the administration of
State Geologists Smith, Eddy, Pardee, and Daoust. They are
mimeographed and bound. Editions have been small as it is
the intent of the Geological Survey to combine them eventually
in several monographic reports.

Progress Report No. 1, 1936.
Geology of the Crystal oil field, Montcalm County, G. E.
Eddy.

Progress Report No. 2, 1937.
Geology of Ogemaw County and the West Branch oil field,
E. A. Newman.

Progress Report No. 3, 1937.
Geology of Arenac County, G. H. Pringle.

Progress Report No. 4, 1938.
Geology of Allegan County, C. H. Riggs.

Progress Report No. 5, 1939.
Geology of the Menominee Range, Dickinson County, C. E.
Dutton and C. A. Lamey.

Progress Report No. 6, 1941.
Geology of the Menominee Range, vicinity of Iron
Mountain, C. A. Lamey and C. E. Dutton.

Progress Report No. 7, 1941.

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

Progress Report No. 8, 1942.
Geology of the Menominee Range, Norway to Waucedah,
C. A. Lamey and C. E. Dutton.

Progress Report No. 9, 1942.
Economic geology of a part of the Menominee Range, C.
E. Dutton.

Progress Report No. 10, 1944,

Strategic mineral investigations in Marquette and Baraga
counties, 1943, A. K. Snelgrove, W. A. Seaman and V. L.
Ayres.

(In co-operation with the Michigan College of Mining and
Technology)

Progress Report No. 11, 1945.

Geology of the Spruce River and Peshekee River areas,
Marquette and Baraga counties, W. A. Seaman.

(In co-operation with the Michigan College of Mining and
Technology)

Progress Report No. 12, 1945.

Ground water resources of the Benton Harhor area, W. T.
Stuart and R. W. Stallman.

(In co-operation with the U. S. Dept. of Interior, Geological
Survey)

Progress Report No. 13, 1945.

Ground water resources of the Lansing area, Michigan, W.
T. Stuart.

(In co-operation with the U. S. Dept. of Interior, Geological
Survey)

Progress Report No. 14, 1951.

Ground-water resources of the glacial deposits in the
Bessemer area, Michigan, E. A. Brown and W. T. Stuart.

(In co-operation with the U. S. Dept. of Interior, Geological
Survey)

Progress Report No. 15, 1952.
The Richfield challenge, G. H. Hautau.
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Progress Report No. 16, 1954.
Ground-water resources of southeastern Oakland County,
J. G. Ferris, E. M. Burt, G. J. Stramel and E. G. Crosthwaite.
(In co-operation with the U. S. Dept. of Interior, Geological
Survey)

TECHNICAL REPORTS

The first technical report was published in March 1948 in co-
operation with the United States Department of the Interior,
Geological Survey. These reports are mimeographed and
bound. Editions are limited.

Technical Report No. 1, 1948.

Ground water hydraulics as a geophysical aid, J. G. Ferris.

Technical Report No. 2, 1948.
Ground-water problems of the Iron River district, W. T.
Stuart, C. V. Theis and G. M. Stanley.

Technical Report No. 3, 1954.
Ground water investigations of the Marquette iron-mining
district, W. T. Stuart, E. A. Brown and E. C. Rhodehamel.

RESEARCH PUBLICATIONS

Research publications are published by the University of
Michigan, Engineering Research Institute, Lake Hydraulics
Laboratory as part of a co-operative project with the Michigan
Department of Conservation, Geological Survey Division.

Research Publication No. 1, 1950.
Bibliography on beach erosion and related subjects.

Research Publication No. 2, 1950.
Beach erosion in Michigan, E. F. Brater.

Research Publication No. 3, 1952.
Low cost shore protection for the Great Lakes.
(In co-operation with Michigan Water Resources
Commission)

MISCELLANEOUS PUBLICATIONS

Mines and mineral statistics.

Annual reports of the Commissioners of mineral statistics,
1877 and previous years to 1909.

You never miss the water, 1952, J. L. Slaughter and J. M.
Campbell.

Statistics covering costs and production of Michigan iron
mines. Published annually since 1927.

Summary of operations, oil and gas fields. Published
annually since 1946.

Logs of water wells, oil and gas wells, other borings,
drillers, company and sample logs. Filed and issued as
requested.

General regulations governing oil and gas operations in the

state of Michigan, June 9, 1949.

General regulations governing the spacing, drilling,
deepening and plugging of wells for natural dry gas, June 9,
1949.

ACT NO. 61, PUBLIC ACTS 1939 as amended.

This Act provides for a Supervisor of wells.

ACT NO. 194, PUBLIC ACTS 1939 as amended by Acts
121 and 194, Public Acts 1954. (Inland lake levels).

ACT NO. 326, PUBLIC ACTS 1937 as amended.

This Act provides for a Supervisor of natural dry gas wells.

Price list of oil and gas and geologic maps available from
Geological Survey Division.

Index maps to topographic quadrangles in Michigan.

A guide to uranium prospectors in Michigan, 1949, B. E.
Kennedy.

Lake gazetteer, Gogebic County, Michigan, compiled by
Michigan Committee on Geographic Names, June 1952,
revised July 1954.

A quantitative method for determining ground water
characteristics for drainage design, J. G. Ferris.

List of publications Geological Survey Division, with prices.

CO-OPERATIVE REPORTS

In co-operation with
United States Department of Interior
Bureau of Mines

Publications 21, 24, 27, 29, 32, 33, 34, 35, and 37.

Statistical data on mineral resources.

Summary Report No. 1, 1933.

Production and value of minerals and mineral products in
Michigan, 1927 to 1931 and prior years, Wayland Osgood
and O. F. Poindexter.

Summary Report No. 2, 1936.

Production and value of minerals and mineral products in
Michigan, 1930 to 1934 and prior years, Wayland Osgood
and O. F. Poindexter.

Mineral industries of Michigan, 1934 to 1938 and prior years,
O. F. Poindexter.

Michigan's mineral industries 1946, 1948 (includes summary
statistics for 1947), 1949, 1951, and 1952.

Michigan's mineral industries 1953, H. O. Sorensen and E. T.
Carlson.

U. S. Bureau of Mines Report of Investigations 3313, 1936.

Extent and availability of natural gas reserves in Michigan
"Stray" sandstone horizon of central Michigan, E. L.
Rawlins and M. A. Schellhardt.

In co-operation with
United States Department of Interior
Geological Survey

U. S. Geological Survey Circular 26, 1948.

Magnetic survey and geology of the eastern and
southeastern parts of the Iron River district, Iron County,
Michigan, H. L. James and K. L. Wier.

U. S. Geological Survey Circular 43, 1949.

Geology of the central part of the Iron River district, Iron
County, Michigan, C. E. Dutton.

U. S. Geological Survey Circular 55, 1949.

Magnetic survey and geology of the Stager area, Iron
County, Michigan, S. E. Good and F. J. Pettijohn.

U. S. Geological Survey Circular 77, 1950.
Coal resources of Michigan, G. V. Cohee et al.
(In co-operation with the University of Michigan).
U. S. Geological Survey Circular 84, 1950.

Progress of geologic work in Iron and Dickinson counties,
Michigan, C. E. Dutton.

U. S. Geological Survey Circular 120, 1951.

Geology of the northern part of the Iron River district, Iron
County, Michigan, H. L. James and C. E. Dutton.

U. S. Geological Survey Circular 133, 1951.
Detroit River group in the Michigan basin, K. K. Landes.
U. S. Geological Survey Circular 153, 1952.

Geology of the northern Crystal Falls area, Iron County,
Michigan, F. J. Pettijohn.

U. S. Geological Survey Circular 183, 1952.

Water resources of the Detroit area, Michigan, C. O. Wisler,
G. J. Stramel and L. B. Laird.

U. S. Geological Survey Circular 323, 1954.
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Water resources of the Grand Rapids area, Michigan, G. J.
Stramel, C. O. Wisler and L. B. Laird.

U. S. Geological Survey Preliminary Report, 1945.

General character and succession of tentative divisions in the
stratigraphy of Mineral Hills district, Iron River, Iron County,
Michigan, C. E. Dutton, C. F. Park, Jr., and J. R. Balsley,
Jr.

U. S. Geological Survey Strategic Minerals Investigations
Preliminary Map 3-181, 1946.

Geology of the Crystal Falls-Alpha iron-bearing district, Iron
County, Michigan, F. J. Pettijohn.

U. S. Geological Survey Strategic Minerals Investigations
Preliminary Map 3-213, 1947.

Magnetic survey and geology of the Ice Lake-Chicagon
Creek area, Iron County, Michigan, H. L. James, L. B. Clark
and L. E. Smith.

U. S. Geological Survey Geophysical Investigations, 1949.

Aeromagnetic survey of parts of Baraga, Iron and Houghton
counties, Michigan, with preliminary geologic interpretation,
J. R. Balsley, H. L. James and K. L. Wier.

An airborne radioactivity survey of parts of Marquette,
Bickinson and Baraga counties, Michigan, 1950, J. R.
Balsley, F. W. Stead, F. J. Bavis, R. A. Nelson and P. W.
Reinhardt.

(In co-operation with U. S. Atomic Energy Commission).

U. S. Geological Survey Geophysical Investigations 115, 1953.
Aeromagnetic survey of part of Bickinson County, Michigan,
with preliminary geologic interpretation, K. L. Wier, J. R.

Balsley and W. P. Pratt.

In co-operation with
United States Department of Interior, Geological Survey
and
Department of Geology, University of Michigan

Map No. 11, 1944,

Geology and oil and gas possibilities of south-central
Michigan, G. V. Cohee.

Map No. 17, 1944,

Map and sections of the Berea sandstone of eastern
Michigan, G. V. Cohee and L. B. Underwood.

Map No. 28, 1945.

Geology and oil and gas possibilities of Sylvania and Bois
Blanc formations of Michigan, K. K. Landes.

Map No. 38, 1945.

Lithology and thickness of the Dundee formation and the
Rogers City limestone in the Michigan basin, G. V. Cohee and
L. B. Underwood.

Map No. 40, 1945.

The Salina and Bass Island rocks in the Michigan basin, K.
K. Landes.

Chart No. 4, 1944.

Thickness and character of the Traverse group and
Dundee formation in southwestern Michigan, G. V. Cohee.
Chart No. 9, 1945.

Sections and maps of Lower Ordovician and Cambrian
rocks in the Michigan basin, Michigan and adjoining areas, G.
V. Cohee.

Chart No. 11, 1945.

Geology and oil and gas possibilities of Trenton and Black
River limestones of the Michigan basin, Michigan and adjacent
areas, G. V. Cohee.

Chart No. 28, 1947.

Lithology and thickness of the Traverse group in the
Michigan basin, G. V. Cohee.

Chart No. 33, 1948.

Thickness and lithology of Upper Ordovician, and Lower
and Middle Silurian rocks in the Michigan basin, G. V. Cohee
(2 sheets).

Chart No. 41, 1951.

Thickness and lithology of Upper Devonian and
Carboniferous rocks in Michigan, G. V. Cohee, Carol Mocha,
and Marjorie Holk (5 sheets).

FIELD EXCURSION GUIDEBOOKS

In co-operation with the Geology Section
Michigan Academy of Science, Arts and Letters
and the Michigan Geological Society

1931. First Annual Excursion, Michigan Academy of Science.
Field Excursion to Saginaw Bay Region.

1932. Section Geology and Geography, Michigan Academy of
Science.
Pleistocene of southwestern Southern Peninsula.

1933. Michigan Academy of Science Field Excursion.
Pennsylvanian in Grand Ledge area.

1934. Michigan Academy of Science Geological Field Trip.
Pleistocene of the Thumb area of Michigan.

1935. Guide to Fifth Annual Field Trip, Section Geology and
Mineralogy, Michigan Academy of Science.
A study of the Lucas County, Ohio—Monroe County,
Michigan Monocline and stratigraphy of northwestern
Ohio and southeastern Michigan.

1936. Guide to Sixth Annual Field Trip, Section Geology and
Mineralogy, Michigan Academy of Science.
A study of the Fort Wayne Outlet of the Early Glacial
Lakes and Niagaran Strata of Northern Indiana.

1937. Seventh Annual Field Excursion of the Michigan
Academy of Science, Arts and Letters, Section Geology
and Geography.

Devonian of Alpena and Presque Isle counties
(celebrating the Centennial of the Michigan Geological
Survey).

1938. Eighth Annual Field Excursion of the Michigan Academy
of Science, Arts and Letters, Section Geology and
Geography.

Devonian of Antrim, Charlevoix and Emmet counties.

1939. Ninth Annual Field Excursion of the Michigan Academy
of Science, Arts and Letters, Section Geology and
Geography.

Marquette and Menominee Districts.

1940. Tenth Annual Geological Excursion, Michigan Academy
of Science, Arts and Letters.
To Afton-Onaway District, Devonian.

1941. Eleventh Annual Geological Excursion, Michigan
Academy of Science, Arts and Letters.
St. Ignace and Mackinac Island.

1944. Mackinac Straits Field Conference, Michigan Geological
Society.

1945. Field Trip Northwestern Ohio. No Guidebook prepared.
1946. Michigan Geological Society, Ontario Field Trip.

1947. Annual Field Trip, Michigan Academy of Science, Arts
and Letters and Michigan Geological Society.
Michigan Copper Country.
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1948. Annual Geological Excursion, Michigan Academy of
Science, Arts and Letters and the Michigan Geological
Society.

Pleistocene and Early Paleozoic of the eastern part of
the Northern Peninsula of Michigan.

1949. Annual Geological Excursion, Michigan Geological
Society.
The Traverse Group of the northern part of the
Southern Peninsula.

1950. Annual Geological Excursion, Michigan Geological
Society.
The Ordovician Rocks of the Escanaba-Stonington
area.

1951. Annual Geological Excursion, Michigan Geological
Society.
Devonian and Silurian rocks of Ontario, Canada and
Western New York.

1952. Annual Geological Excursion, Michigan Geological
Society.
Stratigraphy and Structure of the Devonian Rocks in
southeastern Michigan and northwestern Ohio. (This
was also the guidebook for the stratigraphic field trip of
the Geological Society of America, November 1951).

1953. Annual Geological Excursion, Michigan Geological
Society.
The Ordovician Stratigraphy of the Cincinnati, Ohio and
Richmond, Indiana areas.

1954. Annual Geological Excursion, Michigan Geological
Society.
Stratigraphy of Manitoulin Island, Ontario.

1955. Michigan Geological Society, Annual Field Trip.
Niagara Escarpment of Peninsular Ontario.

OPEN FILE REPORTS

Open file reports are available for study at the office of the
Michigan Geological Survey, Lansing 26, Michigan; United
States Geological Survey, Iron Mountain, Michigan; United
States Geological Survey, University of Wisconsin, Madison,
Wisconsin.

Graphite deposits of the Taylor mine area, 1942, Justin Zinn
(12 pp., map).

The Adventure mining property, 1942, Justin Zinn.

Geology of an area southwest of Randville, Dickinson County,
Michigan, 1946, C. A. Lamey (8 pp., 2 pls.). (U. S. Geological
Survey in co-operation with Michigan Geological Survey).

Geology of an area near Randville, Michigan, 1947, C. A.
Lamey (17 pp., 2 pls., 1 fig.). (U. S. Geological Survey in co-
operation with Michigan Geological Survey).

Geology of the Lake Michigamme area, Baraga and Marquette
counties, 1947, W. A. Seaman (119 pp., 7 pls., 5 tables).
(Michigan Geological Survey in co-operation with Michigan
College of Mining and Technology).

Geology of the Ishpeming gold range, 1948, R. M. Denning (17
pp., 3 pls.).

(Michigan Geological Survey in co-operation with Michigan
College of Mining and Technology).

Geology of a part of the Felch Mountain iron range, Michigan,
1949, C. A. Lamey (19 pp., 2 pls.). (United States Geological
Survey).

Detailed geologic maps of recently active copper mines,
Houghton and Keweenaw counties, Michigan, 1949, H. R.
Cornwall, J. J. Runner, A. A. Stromquist, R. W. Swanson and
W. A. White (43 pp., 24 pls.). (United States Geological
Survey).

Salt deposits of the United States: Incomplete compilation
from published sources, 1950, Resources Group, U. S.
Geological Survey (2 pp., map).

Geologic and magnetic data of the Sholdeis-Doane and Red
Rock explorations, Iron County, Michigan, 1951, K. L. Wier and
B. E. Kennedy (19 pp., 5 pls., 1 fig.). (U. S. Geological Survey
in co-operation with Michigan Geological Survey).

Geology and magnetic anomalies of T42 N, R 30 W,
Dickinson County, Michigan, 1951, F. J. Pettijohn (30 pp., 3
pls., 1 fig.). (U. S. Geological Survey in co-operation with
Michigan Geological Survey).

Stratigraphic sections in the vicinity of the White Pine copper
mine, Ontonagon County, Michigan, 1953, W. S. White and J.
C. Wright (1 p., 1 fig., 2 explanation sheets, 15 sees.). (United
States Geological Survey).

Pre-Cambrian geology of the Norway Lake area, Dickinson
County, Michigan, 1953, L. D. Clark (63 pp., 14 pls., 2 figs., 4
tables). (U. S. Geological Survey in co-operation with
Michigan Geological Survey).

Progress report on ground-water conditions at the Cayia mine
near Crystal Falls, Mich., 1953, W. T. Stuart (26 pp., 10 figs.).
(United States Geological Survey).

Ground-water resources of the Holland area, Ottawa County,
Michigan, 1953, J. G. Ferris (29 pp., 3 figs.). (U. S. Geological
Survey in co-operation with Michigan Department of
Conservation, Michigan Water Resources Commission, and
the Holland Department of Public Works).

The following open file report is available for study at the office
of the United States Department of the Interior, Geological
Survey, Lansing 13, Michigan:

Interpretation of the pre-Pleistocene geomorphology of a
portion of the Saginaw Lowland, 1954, E. C. Rhodehamel (163
pp., 11 pls., 8 figs.).

Many informal reports are available for study, i.e., statistical
material, map and list of glacial striae and others.
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INDEX OF THE PUBLICATIONS OF
THE MICHIGAN GEOLOGICAL
SURVEY 1838-1955

By
HELEN M. MARTIN

Two reports not published by the Survey are briefly
indexed; (1) Report of the C. T. Jackson Survey, Lake
Superior Mineral Lands; (2) Report of the Geology and
Topography of the Lake Superior Land District, Part |,
Copper Lands and Geology of the Lake Superior Land
District; Part Il, Iron Lands, by J. W. Foster and J. D.
Whitney. These reports were published as United
States Congressional Documents. The Jackson report
is Part Ill of the message of the President of the United
States to the 31st Congress, Senate Document No. 1,
1849, House of Representatives Executive Document
No. 5. The Foster and Whitney Reports were a part of
the President’s message to the Special Session of the
United States 31st Congress and were published for the
House of Representatives as Executive Document No.
69, 1850.

These documents are included in this index inasmuch as
the surveys they report were continuations of the plans
and surveys of Douglass Houghton. Work of the
surveys was done by men associated with Houghton
and trained by him; and the reports embody maps and
reports of work started under Houghton and continued
after his death by such men as Bela Hubbard, C. C.
Douglass, S. W. Hill, Jacob Houghton, Judge Burt,
James Hall, S. W. Higgins, William Ives, and other
members of the original Survey staff.

The Jackson Report is abbreviated C.T.J.

The Foster and Whitney reports are abbreviated F. and
W. pt. 1, and F. and W. pt. 2.

Survey reports have been published as:

1. Michigan Legislative documents. Abbreviated S.D.,
Senate Document; H.D., House Document; J.D., Joint
Document; Houghton.

2. First Biennial Report. Abbreviated Winchell.
3. Volumes | through IX. Abbreviated Vol. I-IX.

4. Annual Reports 1901 through 1908. Abbreviated
Ann. Rept. 1901-1908.

5. Publications 1 through 50. Abbreviated Pub. 1-50.

6. Progress Reports 1 through 16. Abbreviated P.R. 1-
16.

7. Technical Reports 1 through 3. Abbreviated T.R. 1-3.

8. Open file and miscellaneous. Abbreviated Misc.,
includes Land Economic Survey open file, abbreviated
L.E.S. See list of publications.

9. Research Publications. Abbreviated R.P. 1-3.
10. Summary Reports 1 and 2. Abbreviated S.R. 1-2.

The field notes of Douglass Houghton, Bela Hubbard, A.
Winchell, N. H. Winchell, Carl Rominger and Frank
Leverett have been transcribed, indexed, and are in
open file in the Survey library.

For reference to stratigraphy see Index to Nomenclature
of Michigan Geologic Formations.

Aboriginal remains, sites of: F. and W. pts. 1, 2; Pub. 1.

Abrasives: Pub. 12.

Act No. 29, 1869 amended Act 86, 1875 to regulate the
manufacture of and provide for the inspection of salt: Vol.
IIl.

65, 1869 provides for a further Geological Survey of
the State: Pub. 17.

29, 1889 to authorize incorporation of pipe line
companies: Pub. 47.

107, 1905 to regulate use of and waste of water from
artesian wells: Ann. Rept. 1905.

250, 1905 provides for a Biological Survey: Ann.
Rept. 1905; Pub. 17.

251, 1905 provides for topographic mapping: Ann.
Rept. 1905.

7, 1911 provides for collection of mineral statistics:
Pub. 17.

84, 1915 appropriates fund for remarking Ohio-
Michigan boundary line: Pub. 22.

65, 1927 creates office of Supervisor of Wells,
designates director of Conservation as
Supervisor: Pub. 47.

9, 1929 "the pipe line law": Pub. 38, 47.

15, 1929 designating Supervisor of Wells and certain
duties: Pub. 47.

16, 1929 crude oil carriers controlled by Public
Utilities Commission: Pub. 47.

185, 1931 requires a performance bond: Pub. 47.

326, 1937 relates to prevention of waste of gas.

61, 1939 provides for supervisor of wells and advisory
board.

190, 1951 relates to plugging of oil wells: Pub. 47.
216, 1951 relates to plugging of gas wells: Pub.
47.

See chronology of laws of Michigan relating to the
Survey for other Acts not to be found in Survey
publications.

Adair Moraine: Pub. 49. See Index to Nomenclature.

Adams, Chas. C.: An ecological survey of Northern Michigan:
Ann. Rept. 1905.

Ecological succession of birds: Ann. Rept. 1905.
Notes on the mammals of the Porcupine
Mountains and Isle Royale: Ann. Rept. 1905.

Adams Trail, Northern Peninsula: Pub. 40.

Adventure mining property, The, Justin Zinn: Open File report.

Advisory Board, Oil and Gas Conservation Board membership:
Pub. 47.

Afton beds: Guidebook, 10th Ann. Geol. Excur. 1940.

Agaricaceae of Michigan, The, C. H. Kauffman: Pub. 26 (2
vols.).

Agate: Winchell; Pub. 42.

Agricultural resources: 1838, 1840 Houghton, Hubbard;
Winchell; Vol. VIl pt. 1, VIl pts. 1, 2, 3; Ann. Rept. 1901,
1904, 1906 Pub. 7, 9, 25, 40 pt. 1, 48.

of Manistique and Tahquamenon basins: Pub. 40 pt. 1.

of Northern Peninsula: Pub. 7, 25.

of Oakland County: Pub. 48 pt. 2.

of Southern Peninsula: Pub. 9, 25.

soil survey needed for conservation of: Pub. 17.
Agriculture, Oakland County: Pub. 48 pt. 2.
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Alabaster gypsum area: Vol. IX pt. 2.
Alcona County, bog lime: Vol. VIII pt. 3.
clays and shales: Pub. 36.
geologic section at Harrisville: Ann. Rept. 1904.
geology of: Ann. Rept. 1901.
molding sands: Pub. 41.
oil in: Pub. 14, 37, 38; Misc.
road materials, gravel: Open file.
Alcona Moraine: Vol. VIl pt. 1; Ann. Rept. 1901; Pub. 11. See
Index to Nomenclature.
Alden, W. G., on Michigan and Wisconsin correlation of St.
Peter's sandstone: Ann. Rept. 1903.
Alexandrian: See Index to Nomenclature.
Algae, fossil: Winchell.
in marl: Vol. VIl pt. 3.
Alger County, Black River formation in: Pub. 40 pt. 3.
clays and shales of: Pub. 36.
dunes of: Pub. 40 pt. 1.
molding sands: Pub. 41.
Ordovician in: Pub. 46.
road materials: Open file.
salt lick, Whitefish Lake: Ann. Rept. 1908.
Surface fms.: Pub. 40.
See Land Economic Survey, maps—bedrock, surface
formations.
See Reported Exposures of Paleozoic Formations.
Algoma post glacial Great Lake: Pub. 40 pt. 1, 45 pts. 1 and

Algonklan system: Ann. Rept. 1906 (Huronian); Pub. 18. See
Index to Nomenclature.

Algonquin beach: Vol. VII pt. 2, IX; Ann. Rept. 1901, 1906;
Pub. 40 pt. 1, 43, 44, 45 pts. 1 and 2, 49. See Index to
Nomenclature.

of inland lakes: Pub. 30.
on Mackinac Island, 4th Ann. Rept. St. Geol. H. D. 27, 1841;
Ann. Rep. 1906; Pub. 43.

Algonquin, Glacial Lake: Vol. VIl pt. 1, IX pt. 1; Pub. 7, 9, 25,
40, 43, 45.

Allegan County, clays and shales: Pub. 36.

deep wells, structure: Pub. 38.

geology of: P.R. 4.

lakes: Pub. 30.

marl, clay, cement: Vol. VIII pt. 3; Open file.
molding sands: Pub. 41.

oil in: Ann. Rept. 1904; Pub. 14, 38; Misc.
road materials: Open file.

Allen, Rolland Craten, State Geologist 1909-1919.

The Iron River iron bearing district of Michigan: Pub. 3.
Gold in Michigan: Pub. 8.
The iron mining industry: Pub. 8.
Iron ore reserves: Pub. 16.
Iron ores of Michigan: Pub. 16.
Biennial Report of the Director: Pub. 17.
A revision of the Huronian group in Michigan and the Lake
Superior Region: Pub. 18.
Correlation and structure of pre-Cambrian formations of the
Gwinn iron-bearing district of Michigan: Pub. 18.
Relative to extension of the Menominee iron range eastward
to Waucedah to Escanaba, Michigan: Pub. 18.
Retracement of the Ohio-Michigan boundary line: Pub. 22.
————— and Barrett, L. P.
Contributions to pre-Cambrian geology: Pub. 18.
Evidence of the Middle-Upper Huronian unconformity in the
quartzite hills of Little Lake, Michigan: Pub. 18.
Formations of the eastern Gogebic iron range: Pub. 18.
Geology of the Marenisco range: Pub. 18.
Turtle range: Pub. 18.
Manitowash range: Pub. 18.

Vieux Desert range: Pub. 18.
Conover District: Pub. 18.
Revision of the sequence and structure of the pre-
Keweenawan: Pub. 18.
The Paint slate and Wolf Lake granite, gneiss and schist:
Pub. 18.
, Smith, R. A., and Barrett, L. P.,
Geological map of Michigan: Pub. 23.
Alpena County, borings, geology, fossils, salt: Vol. Ill; Ann.
Rept. 1901.
clays and shales: Pub. 36.
Geological report on, O. F. Poindexter: Ms., Open file.
lakes of: Pub. 30.
limestone: Vol. lll; Pub. 21.
marl: Vol. VIl pt. 3. Open file.
molding sands: Pub. 41.
oil in: Pub. 14, 37, 38; Misc.
Portland cement: Vol. VIII.
rock formations of: Guidebooks 1937, 1949.
shales: Vol. VIII pt. 2.
See Land Economic Survey, map, geological report.
See Reported Exposures of Paleozoic Formations.
Alpena limestone, A. W. Grabau: Ann. Rept. 1901, defined;
Pub. 21. See Index to Nomenclature.
Altitude map: Pub. 25.
Altitudes in Michigan: Winchell; Vol. VII, IX; Pub. 25, 30.
of Alcona County: Ann. Rept. 1901.
of Arenac County: Pub. 11.
of Bay County: Ann. Rept. 1905.
of Benzie County: Pub. 45 pt. 2.
of Berrien County: Pub. 45 pt. 1.
of Lake Superior Land District: F. and W. pt. 1.
of Mackinac Island: Pub. 43.
of Oakland County: Pub. 48 pt. 2.
of Van Buren County: Pub. 48 pt. 1.
of Washtenaw County: Ann. Rept. 1903.
See list of topographic maps.
Amherstberg fm., dolomite: Ann. Rept. 1908; Pub. 2, 23, 39,
48 pt. 2. See Index to Nomenclature.
Amphibians and reptiles of Michigan, Crystal Thompson and
Helen Thompson: Pub. 10.
the sand dune region, Saginaw Bay, A. G. Ruthven: Pub.
4.
list of: 2d Ann. Rept. St. Geol. Doc. 1, H.D. 23, 1839.
Analyses and tests, alabaster: Vol. IX pt. 2.
bog iron ore: Vol. VII pt. 2.
brine: Winchell; Vol. lll; Pub. 38.
cement: Vol. VIl pt. 1; VIII pt. 3.
clay: Vol. VIl pts. 1 and 3; Ann. Rept. 1903; Pub. 12, 36.
coal: Winchell; Vol. VIII pt. 2; Ann. Rept. 1903, 1905; Pub. 8.
copper bearing rocks: C. T. J.; Vol. | pt. 2.
gas, natural: Pub. 14, 38.
gypsum: Winchell; Vol. IX pt. 2.

iron ores: Vol. |, II, VIl pt. 2. See Mineral Resources reports.
limestone: Vol. | pt. 3, VIl pt. 1, VIII pt. 3; Ann. Rept. 1901,
1903; Pub. 21.

marl: Vol. VIII pt. 3; Ann. Rept. 1901. Open file report of
Marl Survey 1927-1928.

minerals: Vol. VIl pt. 1.

Mount Bohemia rocks: Ann. Rept. 1904.

natural gas: Pub. 14, 38.

oil: Pub. 38.

oil shale: Pub. 14.

peat: Vol. VIl pt. 2.

Potsdam sandstone: Rept. St. Bd. Geol. Surv. 1891-1892.

pre-Paleozoic rocks: Rept. St. Bd. Geol. Surv. 1891-1892.

pyrite: Pub. 29.

salt: Vol. lll; Pub. 15.
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sand: Pub. 41.

sandstone: Vol. VII pt. 1.

shales: Vol. VIl pts. 1 and 3; Ann. Rept. 1903; Pub. 12, 36.
springs: Ann. Rept. 1903.

water: Winchell; Vol. VII pt. 3, VIII pt. 3; Ann. Rept. 1903.

Ancient copper mines: F. and W. pt. 1; Vol. VI.

Ancient lake ridge: H.D. 23, 1839; C.T.J.; Vol. VII.

Anderdon limestone: Ann. Rept. 1908; Pub. 2, 48 pt. 2. See
Index to Nomenclature.

Animikie fm.: Ann. Rept. 1906; Pub. 18. See Index to
Nomenclature.

Ann Arbor Folio: Ann Rept. 1903.

Anticlines in Michigan: Winchell; Ann. Rept. 1905; Pub. 14, 38.
theory of oil accumulation in: Pub. 14, 38.

Antimony: P.R. 10.

Antrim County, clays and shales of: Vol. VIII pts. 1 and 2.

lakes of: Pub. 30.

marl: Vol. VI pt. 3; Open file.

molding sands: Pub. 41.

road materials: Open file.

See Field Excursion Guidebook 1938, 1949

See Land Economic Survey, map, geological report.
See Reported Exposures of Paleozoic Formations.

Antrim shales: Vol. IX pt. 1; Ann. Rept. 1901 defined, 1905,
1908; Pub. 12, 14, 23, 32, 38, 39, 48 pt. 2. See Index to
Nomenclature.

Ants of Isle Royale, The, W. M. Miller: Ann. Rept. 1908.

Appalachian revolution: Pub. 48 pt. 2.

Archean system: Ann. Rept. 1906. See Index to
Nomenclature.

See Cascade, Republic.

Archeology: Pub. 12.
aboriginal sites, list of: Pub. 1.
bibliography of in Michigan: Pub. 10.

Archeozoic: Pub. 39, Map.

Architectural stones: Winchell.

Arenac County, clays and shales of: Vol. VIII pt. 1; Pub. 36.

coal: Vol. VIl pt. 2.

geological report on, W. M. Gregory: Ann. Rept. 1901.
G. H. Pringle: P.R. 3.

geology of, W. M. Gregory: Pub. 11.

Jack pine flora of: Pub. 11.

marl: Vol. VIII pt. 3.

molding sands: Pub. 41.

oil: Pub. 14, 37, 38; Misc.

Saginaw fm. of: Pub. 40 pt. 2.

See Reported Exposures of Paleozoic Formations.

Arenaceous slate group of Marquette region, Carl Rominger:
Vol. IV, V.

Arkona beach: Vol. VIl pt. 1; Pub. 49. See Index to
Nomenclature.

Arsenic: P.R. 10.

Artesian water conditions: Pub. 48 pt. 2.

from glacial drift: Pub. 38, 48.
Artesian wells: Houghton, H.D. 23, Doc. 5, 1839; Winchell;
Vol. lll, VIl pt. 1, VIl pts. 2 and 3; Ann. Rept. 1903.
act to regulate: Ann. Rept. 1905.
desirability of laws to regulate: Ann. Rept. 1904, 1906; Pub.
17.
Northern Peninsula: Pub. 14, 40 pt. 1.
Oakland County: Pub. 48 pt. 2.
Tuscola County: Ann. Rept. 1908.

Asbestos: P.R. 10.

Atlas to accompany Vol. I: Ten maps, magnetic-geologic chart
and 2 statistical tables.

Au Gres gypsum: Vol. IX pt. 2.

limestone (or Point Au Gres limestone): Houghton, J.D.
1841, Vol. 1, No. 11. See Index to Nomenclature.

River, water power: Pub. 1.

Autogeosynclinal structure, defined: Pub. 48 pt. 2.

Ayres, V. L., Republic area: P.R. 10.

Azoic system P. and W. pt. 2; Winchell; Wadsworth (use of
name) Rept. St Bd. Geol. Surv. 1891-1892. See Index to
Nomenclature.

chemical deposits of: F. and W. pt. 2; Winchell.

Bad River gabbro: Ann. Rept. 1906.

Bad River limestone: Pub. 18, 21. See Index to
Nomenclature.

Baker, H. Barrington, Mollusca of Saginaw Bay dunes: Pub. 4.

Baraga County, clays and shales of: Pub. 36.

geology of Peshekee area of: P.R. 11.

lakes of: Pub. 30.

mineral investigations in: P.R. 10.

molding sands: Pub. 41.

See maps section.

See Reported Exposures of Paleozoic Formations.

Barium in Michigan: P.R. 10.

Barrett, Leslie Park. See also Allen, Rolland Craten.

Copper industry in Michigan: Pub. 29, 32, 34, 35.
Iron industry in Michigan: Pub. 34, 35.
Barry County, clays and shales of: Pub. 36.
coal: Vol. VIl pt. 2.
lakes of: Pub. 30.
marl, clay, cement: Vol. VIII pt. 3; Open file.
molding sands: Pub. 41.
oil in: Pub. 14, 38; Misc.
road materials: Open file.

Basement Complex: Ann. Rept. 1904, 1906. See Index to
Nomenclature.

Bass Island Series: Pub. 14, 21, 38. See Index to
Nomenclature. See Field Excursion Guidebook for 1935.

Battlefield Beach, F. B. Taylor: Ann. Rept. 1906; Pub. 43. See
Index to Nomenclature.

Bay County, clays and shales: Vol. VIII pt. 1; Pub. 36

coal: Vol. VIl pt. 2; Ann. Rept. 1904, 1905.
geological report on: Winchell; Ann. Rept. 1905.
marl: Vol. VIII pt. 3.

molding sands: Pub. 41.

oil in: Pub. 14, 38; Misc.

Saginaw fm., fossils of: Pub. 40 pt. 2.

salt: Pub. 15.

topographic map of: Ann. Rept. 1903.

Bay de Noc, Ordovician: See Index to Nomenclature.

Bayfield, Lt. H. W., Map of St. Clair delta: Vol. IX pt. 1.

Bayport limestone: Vol. VIl pt. 2, VI pt. 2, IX pt. 2; Pub. 11,
14, 21, 38, 40. See Index to Nomenclature.

defined, A. C. Lane: Ann. Rept. 1906.
echinochoncus zone of: P.R. 3.
quarry: Ann. Rept. 1901.

Beach erosion in Michigan, E. F. Brater: R.P. 2.

Beaches, boulder: Vol. VIl pts. 1 and 3.

Beaches and shore lines, glacial: Vol. VII; Ann. Rept. 1904;
Pub. 5, 7,9, 11, 25, 49.

Algonquin: Vol. VIl pt. 2, IX pt. 1; Ann. Rept. 1901, 1904,
1905, 1907; Pub. 7, 9, 11, 25, 30, 40, 43, 45, 49.

Arkona: Vol. VII pt. 1; Ann. Rept. 1907; Pub. 9, 11, 12, 25,
30, 49.

Belmore: Vol. VIl pts. 1 and 3; Ann. Rept. 1907.

Calumet: Ann. Rept. 1907.

Du Plain: Vol. VII pt. 3.

Elkton: Vol. VII pt. 2; Ann. Rept. 1907; Pub. 9, 11, 25, 49.

Forest: Vol. VIl pts. 1 and 2; Ann. Rept. 1907; Pub. 11.

Grassmere: Vol. VII pt. 1; Ann. Rept. 1907; Pub. 9, 11, 25.

in Bay County: Ann. Rept. 1905.

in Huron County: Vol. VII pt. 2.

in Porcupine Mountains: Ann. Rept. 1905.
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Leipsic: Vol. VIl pt. 1; Ann. Rept. 1907.
Maumee: Vol. VIl pts. 1 and 2; Pub. 9, 11, 12, 49.

Nipissing: Vol. IX pt. 1; Ann. Rept. 1904, 1905; Pub. 7, 9, 49.

Saginaw: Pub. 9.
Toleston: Ann. Rept. 1907; Pub. 45, 49.
Van Wert: Vol. VIl pt. 1; Ann. Rept. 1907.
Warren: Vol. VIl pts. 1 and 2; Pub. 9, 11, 49.
Wayne: Pub. 9, 12.
Whittlesey: Vol. VII pt. 2; Pub. 9, 11, 12, 49. See Ancient
Lake Ridge, H.D. 23, 1839.
See Guidebooks for 1931, 1934, 1936, 1948.
Beaver Island: Vol. lIl.
Beaver meadows: Houghton, J.D. 1841, Vol. 1, No. 11,
Higgins Report; Vol. I.
Bedford formation: Pub. 48 pt. 2.
shale: Vol. VIl pt. 2; Pub. 38.
See Index to Nomenclature.
Beetles of Isle Royale, a list of, A. B. Wolcott: Ann. Rept.
1908.
Beekmantown (Calciferous, Lower Magnesian): Pub. 21, 38.
See Index to Nomenclature.
Bell shale, A. W. Grabau: Ann. Rept. 1901, 1908; Pub. 38.
See Index to Nomenclature.
Bellevue quarry, limestone: Vol. VIII pt. 2; Ann. Rept. 1901;
Pub. 21.
Belmore Beach, glacial: Vol. VIl pts. 1 and 3. See Index to
Nomenclature.
Beneficiation of iron ore, F. J. Tolonen: P. R. 10.
Benton Harbor area, ground water of: P.R. 12.
Bentonite in Black River formation: Pub. 40.
Benzie County, geologic (glacial) history of: Pub. 45 pt. 2.
lakes of: Pub. 30, 45.
marl in: Vol. VIl pt. 3.
molding sands: Pub. 41.
Platte and Crystal lakes, glacial history of: Pub. 45 pt. 2.
road materials: Open file.
Berea grit, sandstone: Vol. V pt. 2, VIl pts. 2 and 3, VIII pt. 2;
Pub. 12, 14, 15, 37, 38.
Berea sandstone: Ann. Rept. 1904; Pub. 37, 38, 48 pt. 2. See
Index to Nomenclature.
brine of: Pub. 15.
Bergquist, Stanard G., The Pleistocene of the Tahquamenon
and Manistique drainage system: Pub. 40 pt. 1.
Geological Resources of Alpena County with W. A. Ver
Wiebe: L.E.S. Open file.
Geological Resources of Crawford County with W. A. Ver
Wiebe: L.E.S. Open file.
Geological Resources of Kalkaska County with W. A.
Ver Wiebe: L.E.S. Open file.
Berrien County, clays and shales: Pub. 36.
glacial geology of: Pub. 45 pt. 1.
ground water of: P.R. 12.
lakes: Pub. 30, 45.
marl in: Vol. VIII pt. 3; Ann. Rept. 1901.
molding sands: Pub. 41.
oil and gas: Pub. 14, 38; Misc.
road materials: Open file.
Beryllium in Michigan: P.R. 10.
Bessemer, From, down Black River, A Geological section by
W. C. Gordon: Ann. Rept. 1906.
Bessemer steel, iron ore for: Vol. |.
Bibliography of archeology in Michigan: Pub. 10.
beach erosion and related subjects: R.P. 1.
Ohio-Michigan boundary dispute: Pub. 22.
Biennial Report of the Director, Michigan Geological Survey:
Pub. 17, 22.
Big Buffalo: See Index to Nomenclature.

Big Hill member of Richmond: Pub. 38, 46. See Index to
Nomenclature.
Guidebook, 1950.
"Big Sink", Monroe County: Vol. VIl pt. 1.
Bigsby, B. B., Report on gypsum by: Vol. IX pt. 2.
Bijiki formation: Ann. Rept. 1906: See Index to Nomenclature.
Billington, Cecil, Biographical sketch of Chas. Keene Dodge:
Pub. 3.
Bill's Creek member of Richmond formation: Pub. 34, 40 pt. 3,
46. See Index to Nomenclature. Guidebook, 1950.
Biological Survey, act establishing: Ann. Rept. 1903, 1905,
1906; Pub. 17.
progress of, Report of Chief Naturalist A. G. Ruthven: Pub.
17.
recommendations for to Legislature: Pub. 17.
reports and publications of:

Ann. Rept. 1906: Peat, 3 Papers.

Ann. Rept. 1907: Biological survey of Walnut Lake,
Oakland County.

Ann. Rept. 1908: Ecological survey of Isle Royale.

Pub. 1, Biol. Ser. 1: Crawfishes of Michigan.

Insect galls of Michigan.
Birds of School Girl's Glen region, Ann Arbor.
List of sites of aboriginal remains.

Pub. 4, Biol. Ser. 2: Biological survey of sand dune
region of Saginaw Bay.

Pub. 10, Biol. Ser. 3: Herpetology of Michigan.
Bibliography of archeology of Michigan.

Pub. 20, Biol. Ser. 4: Fishes of Houghton County.
Ecology of fish fauna of Douglas Lake region.
Dragonflies of Douglas Lake region.

Reptiles and amphibians of Monroe County.
Mershon expedition to Charity Islands, results of.
Shiras expedition to Whitefish point, results of.

Pub. 26, Biol. Ser. 5: The Agaricaceae of Michigan (2
vols.).

Pub. 31, Biol. Ser. 6: Papers on the botany of Michigan.
Flora of area Bay City to Cheboygan; Mackinac and

Bois Blanc Island; in Schoolcraft County; in
Chippewa County; in Tuscola County.
Biological Survey of the sand dune region of Saginaw Bay:
Pub. 4.
Walnut Lake, Oakland County, T. L. Hankinson: Ann. Rept.

1907.

Biology of Michigan, reports on:
Agaricaceae of Michigan, The, C. H. Kauffman: Pub. 26 (2

vols.).

Amphibians of Michigan, Crystal Thompson and Helen
Thompson: Pub. 10. catalog of, A. Sager, State
Zoologist: 2d Ann. Rept. St. Geol. H.D. No. 23, 1839.
Amphibians and reptiles of the sand dune region,
Saginaw Bay, A. G. Ruthven: Pub. 4.
Ants of Isle Royale, The, W. M. Miller: Ann. Rept. 1908.
Beetles of Isle Royale, a list of, A. B. Wolcott: Ann. Rept.

1908.

Biological Survey of Walnut Lake, Oakland County, T. L.

Hankinson: Ann. Rept. 1907.

Biota, relations of, sand dune region, Saginaw Bay, A. G.

Ruthven: Pub. 1.

Birds of Isle Royale, annotated list of, Max Peet: Ann. Rept.

1908.

Michigan, catalog of, A. Sager, State Zoologist: 2d Ann.
Rept. St. Geol. H.D. No. 23, 1839.

Michigan, catalog of: First Bien. Rept. 1861.

Porcupine Mountains and Isle Royale, N. A. Wood, Max
Peet and Otto McCreary: Ann. Rept. 1905.

Sand dune region, Saginaw Bay, N. A. Wood and
Frederick Gaige: Pub. 4.
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School Girl's Glen region, Ann Arbor, A. D. Tinker: Pub.
1.

Washington Harbor, Isle Royale, Fall migration of, Max
Peet: Ann. Rept. 1908.

Botanical notes on Huron County, annotated lists, C. A.
Davis: Vol. VIl pt. 2.
report on the Lake Superior Land District, William Burt:

C.T.J.

Cold-blooded vertebrates of Isle Royale, A. G. Ruthven:
Ann. Rept. 1908.
the Porcupine Mountains and Isle Royale, A. G. Ruthven:

Ann. Rept. 1905.

Coleoptera of Charity Islands (Mershon Expedition), A. W.
Andrews: Pub. 20.

Isle Royale, C. C. Adams: Ann. Rept. 1908.
Crataegus of southern Michigan, C. S. Sargent: Ann. Rept.
1906.
Crawfishes of Michigan, A. S. Pearse: Pub. 1.
Diptera of Isle Royale, J. S. Hine: Ann. Rept. 1908.
Dragonflies of the Douglas Lake region, A. T. Evans: Pub.
20.
Ecological distribution of birds on Isle Royale, Otto McCreary:
Ann. Rept. 1908.
in Porcupine Mountains and Isle Royale, Otto McCreary:
Ann. Rept. 1905.

relations of the flora of the sand dune region, Saginaw
Bay, C. H. Coons: Pub. 4.

relations of the invertebrate fauna of Isle Royale, H. A.
Gleason: Ann. Rept. 1908.

study of the fish fauna of Douglas Lake region, R. J.
Colbert: Pub. 20.

succession of birds, C. C. Adams: Ann. Rept. 1908.

survey of orthoptera in Porcupine Mountains, A. P.
Morse: Ann. Rept. 1905.

Ecological survey of Isle Royale, C. C. Adams: Ann. Rept.
1908.
survey in the Porcupine Mountains and Isle Royale, A. G.

Ruthven: Ann. Rept. 1905.

Ecology of northern Michigan, C. C. Adams: Ann. Rept.
1905.

Fauna of Michigan, catalog of, A. Sager, State Zoologist:
2d Ann. Rept. St.

Geol. H.D. No. 23, 1839.

M. Miles: First Bien. Rept. 1861.

Fishes of Houghton County, T. L. Hankinson: Pub. 20.
sand dune region, Saginaw Bay, A. L. Leathers: Pub. 4.
Whitefish Point, T. L. Hankinson (Shiras Expedition):

Pub. 20.

Flowering plants, ferns and fern allies, Shoe Lake, Huron
County, C. K. Dodge: Pub. 31.

Flowering plants, Shore of Lake Huron, C. K. Dodge: Pub. 31.
Schoolcraft County, C. K. Dodge: Pub. 31. Tuscola
County, C. K. Dodge: Pub. 31.

Forests: J. D. 1841, Vol. 1, No. 11; F. and W.; Ann. Rept.

1903.

Herpetology of Michigan, A. G. Ruthven, Crystal Thompson
and Helen Thompson: Pub. 10. Three Papers indexed
herewith.

Hymenoptera of Isle Royale, annotated list, E. S. Titus: Ann.
Rept. 1908.

Insect galls of Michigan, M. T. Cook: Pub. 1.

Invertebrates of Isle Royale, annotated lists of, C. C. Adams:
Ann. Rept. 1908.

Miscellaneous Papers on the botany of Michigan, by Chas.
Keene Dodge: Pub. 31, with bibliography of, and
memorial to C. K. Dodge. Four papers indexed herewith.

Mallophaga of Isle Royale and their ecological relations, C.
C. Adams: Ann. Rept. 1908.

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

Mammalia, list of, A. Sager, State Zoologist: 2d Ann. Rept.
St. Geol. H.D. No. 23, 1839.

Mammals of the Porcupine Mountains and Isle Royale, C. C.
Adams: Ann. Rept. 1905.
sand dune region, Saginaw Bay, N. A. Wood: Pub. 4.

Mollusca of Michigan, illustrated catalog, Bryant Walker:
Ann. Rept. 1905.

Isle Royale, annotated list, Bryant Walker: Ann. Rept.
1908.

sand dune region, Saginaw Bay, H. B. Baker: Pub. 4.

catalog of, A. Sager, State Zoologist: 2d Ann. Rept. St.
Geol. H.D. No. 23, 1839.
Natural woods of Michigan: Houghton, S.D. 1840, Vol. 2, No.
7.
Neuropteroid insects of Isle Royale, J. G. Needham: Ann.
Rept. 1908.
Orthoptera of Isle Royale, A. P. Morse: Ann. Rept. 1908.
Peat, C. A. Davis: Ann. Rept. 1907.
Plant societies of Kent County, distribution of, B. E.
Livingston: Ann. Rept. 1901.
Plants, catalog of, Michigan: Winchell.
sand dune region, Saginaw Bay, C. K. Dodge: Pub. 4.
phenogamous (sic) and filicoid collected, John Wright: 2d
Ann. Rept. St. Geol. H.D. No. 23, 1839.

native, of Tuscola County, C. A. Davis: Ann. Rept. 1908.

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

wild, of Whitefish Point and parts of Chippewa County, C.
K. Dodge: Pub. 31.

Report of State Zoologist, Dr. A. Sager: 2d Ann. Rept. St.
Geol. H.D. No. 23, 1839.

Reptiles and amphibians of Monroe County, Crystal
Thompson: Pub. 20.

Reptiles of Michigan, A. G. Ruthven: Pub. 10.
catalog of, A. Sager, State Zoologist: 2d Ann. Rept. St.

Geol. H.D. No. 23, 1839.

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

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

Vegetation, native, of Tuscola County, annotated lists, C. A.
Davis: Ann. Rept. 1908.

Vegetation of Crawford and Roscommon counties Forestry
Reserve, relations of soil to: Ann. Rept. 1903.

Vegetation of Isle Royale, notes on, W. P. Holt: Ann. Rept.
1908.

Biota, relations of, sand dune region, Saginaw Bay, A. G.

Ruthven: Pub. 4.

Birds of Isle Royale: Ann. Rept. 1905, 1908.

Michigan, catalogs of: H.D. 23, 1839, Doc. 1; Winchell.

northern Michigan: Ann. Rept. 1905.

sand dune region, Saginaw Bay: Pub. 4.

Porcupine Mountains and Isle Royale: Ann. Rept. 1905.

School Girl's Glen region, Ann Arbor: Pub. 1.

Washington Harbor, Isle Royale, Fall migration of: Ann.
Rept. 1908.

Isle Royale as a biotic environment, C. C. Adams: Ann.
Rept. 1908.

Isle Royale mammals and their ecological relations, C. C.
Adams: Ann. Rept. 1908.

Jack pine flora of Arenac County: Pub. 11.

Birdseye, Ordovician: See Index to Nomenclature.

Bismuth in Michigan: P.R. 10.

Bitumen: Winchell.

Black River drainage area geological section, down river;
stratigraphy of; runoff; falls; rapids: Ann. Rept. 1904, 1906.
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Black River formation: F. and W. pts. 1 and 2; Pub. 7, 40, 46.
See Index to Nomenclature.
Black shale, Monroe County: Vol. VIl pts. 1, 2 and 3.
Black shale formation: Vol. lll, VIl pts. 1, 2 and 3, VIII pt. 2.
See Index to Nomenclature.
concretions: Vol. lll, VII.
fossils of: Vol. llI, VIII.
Blake, John H., discovery of chlorastrolite: C.T.J.
Blaney Moraine: See Index to Nomenclature.
Bog iron ore: Houghton, H.D. 21, 1839, Doc. 4, 5; S.D. Vol. 2

No. 7, 1840; Vol. | pt. 3, lll, VIl pt. 3; Ann. Rept. 1906; Pub.

42; P.R. 10.
Bog iron ores of the Upper Peninsula, C. Rominger: Vol. | pt.
3.
Bog lime (marl), report on, D. J. Hale: Vol. VIII pt. 3; Ann.
Rept. 1907.
origin of, A. C. Lane: Vol. VIII pt. 3.

Bogs: Ann. Rept. 1906.

Bohemia Range: Winchell; Vol. V. See Index to
Nomenclature.

Bois Blanc, Devonian: Pub. 40 defined. See Index to
Nomenclature. See Reported Exposures of Paleozoic
Formations.

Bony Falls member of Black River formation: Pub. 46. See
Index to Nomenclature; Guidebook, 1950.

Borings, deep: Houghton, J.D. Vol. 1, No. 11, 1841; Winchell;
Vol. lll, V pt. 2, VIl pts. 1 and 3, VIII pt. 2, IX; Ann. Rept.
1901, 1903, 1904, 1905, 1908; Pub. 24.

See also artesian wells, brine, coal, logs, natural gas,
petroleum, salt.

Borings, deep well, R. A. Smith: Pub. 24 pt. 3.

Boron in Michigan: P.R. 10.

Botanical notes on Huron County, C. A. Davis: Vol. VII pt. 2.

report on Lake Superior Land District, Wm. Burt: C.T.J.

Botany of Michigan, catalog of flora: F. and W. pt. 2;

Houghton, H.D. 23, Doc. 2, 1839; C.T.J.; Winchell; Pub. 31.

See Biology of Michigan.
Boulder beaches: Vol. VIl pts. 1 and 3.
belts: Vol. VIl pt. 1; Pub. 12.
drift: Winchell; Vol. | pt. 1.
wall (Sanilac County): Vol. VII pt. 3.

See (Erratic rock) Hubbard: Houghton, J.D. 1841, Vol. 1, No.

11.

Boulders: Houghton, H.D. 23, Doc. 4 and 5, 1839; S.D. 1840,
Vol. 2, No. 7; Vol. VIl pt. 1. See also Glaciation.

Boundary, Michigan-Ohio, retracement of: Pub. 22.

Michigan-Wisconsin: Houghton, J.D. 1841, Vol. 1, No. 11.
Branch County: Houghton, H.D. 21, 1838; Winchell; Ann.
Rept. 1903.
bog iron ore: Houghton, S.D. Vol. 2, No. 7, 1840.
clays and shales of: Vol. VIl pt. 1; Pub. 36.
lakes: Pub. 30.
marl: Vol. VIII pt. 2.
molding sands: Pub. 41.
oil and gas: Pub. 38; Misc.
road materials: open file.
See Reported Exposures of Paleozoic Formations.

Brater, E. F., Beach erosion in Michigan: R.P. 2.

Breccia, Mackinac: Houghton, J.D. Vol. 1, No. 11, 1841;
Winchell; Vol. | pt. 3, lll; Pub. 43, 44. Guidebooks 1941,
1944.

hypotheses of formation of: Pub. 44.

Brick and tile: Vol. VII pt. 1, VIl pt. 1; Ann. Rept. 1904; Pub.
16, 19, 21, 24, 27, 32, 33, 34, 35, 36, 37; S.R. 1, 2; Misc.

Brine: Houghton, H.D. 24, 1838; H.D. 24, Doc. 5, 1838;
Winchell; Vol. lll, V pt. 2; Ann. Rept. 1905; Pub. 14, 15, 38.

of Berea: Pub. 15.

of Detroit River: Pub. 15.
of Dundee: Pub. 15.
of Marshall sandstone: Ann. Rept. 1905; Pub. 15.
of Parma sandstone: Pub. 15, 40 pt. 2.
of Salina formation: Pub. 8, 15.
See also Houghton reports on salt and salines.
Brine and salt deposits of Michigan, Chas. W. Cook: Pub. 15,
17.
Bromine: Vol. lll, V pt. 2, VIl pt. 2; Pub. 16, 19, 21, 24, 27, 32,
33, 34, 35, 36, 37; S.R. 1, 2; Misc.
Brooks, Maj. T. B., Iron bearing rocks (economic): Vol. | pt. 1,
Il
and Julien, A. A., Catalog of Huronian

rocks: Vol. Il Appen. B.
Brown, E. A., and Stuart, W. T., Ground water resources of the
glacial deposits of the Bessemer area: P.R. 14.
Brown, Geo. Granger, Clays and shales of Michigan and their
uses: Pub. 36.
, Molding sands of Michigan and their uses: Pub.
41.
Brule volcanics of the Iron River district: Pub. 3. See Index to
Nomenclature.
Bryozoan Beds, Devonian: See Index to Nomenclature.
Buena Vista, Mississippian: See Index to Nomenclature.
Building materials, stone: Vol. VII pts. 1 and 3; Ann. Rept.
1903. See also Mineral Statistics.
Buried forests in Michigan: Pub. 40 pt. 1.
peat: Ann. Rept. 1906.
valleys in Coal Measures: Vol. VIl pt. 1.
Hillsdale County: Vol. VII pt. 2.
Huron County: Vol. VII pt. 2.
wood, fossil: Ann. Rept. 1905.
in glacial drift: Pub. 48 pt. 2.
Burnt Bluff fm.: Pub. 37, 38, 39. See Index to Nomenclature.
Burt, E. M. See Ferris, J. G.
Burt, Wm., Discovery of iron ore: Vol. | pt. 1.
, Botanical report on Lake Superior region: C.T.J.
, Geological Report on surveys of township lines:

C.T.J.

Byron, Silurian: See Index to Nomenclature.

Cabot Head, Silurian: See Index to Nomenclature.

Cadmium in Michigan: P.R. 10.

Calciferous limestone: Winchell; F. and W. pts. 1 and 2; Vol. |
pt. 3; Ann. Rept. 1904, 1906, 1908; Pub. 14, 38. See Index
to Nomenclature.

defined, A. C. Lane: Ann. Rept. 1906.

Calcites, The Lake Superior, Charles Palache: Vol. VI pt. 2,
Appen.

Calcium chloride: Vol. lll; Ann. Rept. 1901. See also reports
on mineral resources.

Calhoun County: Houghton, H.D. 23, Doc. 4, 1839; Winchell;
Vol. lll, VI pt. 2.

clays and shales: Pub. 36.

coal: Vol. VIl pt. 2.

lakes: Pub. 30.

marl: Houghton, S.D. Vol. 2, No. 7, 1840.

molding sands: Pub. 41.

oil and gas: Pub. 14, 38; Misc.

Parma sandstone: Winchell; Pub. 40 pt. 2.

road materials: Open file.

See Reported Exposures of Paleozoic Formations.

Calumet beach, Glacial Lake Chicago: Pub. 45 pts. 1 and 2,
48 pt. 1. See Index to Nomenclature.

Calumet Conglomerate: Vol. | pt. 2, V pt. 1, Guidebook 1947.
See Index to Nomenclature.

Calumet trough, correlatives of: Pub. 6.
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Calver, James L., Glacial and post-glacial history of the Platte
and Crystal lake depressions, Benzie County: Pub. 45 pt.
2.

Cambrian, of Michigan. See Index to Nomenclature.
Guidebooks 1947, 1948.

See Calciferous, Dresbach sandstone, Eastern sandstone,
Eau Claire, Franconia, Jacobsville sandstone, Jordan
sandstone, Knox, Lake Superior sandstone, Lodi, Lower
Munising, Lower Silurian, Madison, Marquette
brownstone, Mazomanie, Mendota, Mt. Simon sandstone,
Munising sandstone, Potsdam sandstone, St. Croix, St.
Lawrence, St. Marie sandstone, St. Marys sandstone,
Saratogan, Trempealeau and Upper Cambrian.

See Reported Exposures of Paleozoic Formations.

Cambrian deposition in Southern Peninsula: Pub. 48 pt. 2.

fossils: Vol. V.

Lake Superior sandstone: Houghton, S.D. Vol. 2, No. 7,
1840; Pub. 37, 38.

of Keweenaw Peninsula: Vol. V. Guidebook 1947.

Ozarkian (?): Pub. 40 pt. 1.

sandstone: Vol. | pt. 3; Pub. 14, 37, 38, 40. See Reported
Exposures of Paleozoic Formations.

See also Houghton, S.D. Vol. 2, No. 7, 1840.

Campbell, James M. See Slaughter, Jean M.

Canadian oil field: Winchell; Ann. Rept. 1901.

Canadian Shield: Pub. 38, 48. Guidebook 1946.

Canadian System: See Index to Nomenclature.

Carboniferous limestone: Houghton, H.D. 23, 1839; Winchell;
Vol. lll. See Index to Nomenclature.

fossil list of: Winchell.

geological section: Winchell.

system: Winchell.

Carlson, E. T. See Sorensen, Harry O.

Carp River: Pub. 7.

Valley, birds of: Ann. Rept. 1905.

Cascade formation, M. E. Wadsworth: Rept. St. Bd. Geol.
Surv. 1891-1892. See Index to Nomenclature.

Case, E. C., and Robinson, W. L, The geology of Limestone
Mountain and Sherman Hill in Houghton County, Michigan:
Pub. 18 pt. 2.

Cass County, clays and shales: Pub. 36.

lakes: Pub. 30.

marl: Vol. VIl pt. 3; Ann. Rept. 1903.

molding sands: Pub. 41.

oil and gas: Pub. 14, 38; Misc.

road materials: Open file.

Cass River: Vol. VIl pt. 3, VIl pts. 1 and 2.

Catalog of the Michigan State collection of the Huronian rocks:
Vol. Il Appen. B.

Cataract formation; time: Pub. 38. See Index to
Nomenclature.

Caves and sink holes, Mackinac County: Ann. Rept. 1901.

of Mackinac Island: Pub. 43.

Cayugan series: Pub. 44, 48 pt. 2. See Index to
Nomenclature.

Cazenovia group: Pub. 44, 48 pt. 2. See Index to
Nomenclature.

Celestite in Michigan: Pub. 12, 48 pt. 2.

Cement: Vol. VIl pts. 1 and 2, VIII pt. 3; Ann. Rept. 1903,
1904; Pub. 8, 41.

industry: Pub. 8. See also reports on mineral resources,
statistics.

Portland: Ann. Rept. 1907; Pub. 8, 13, 19, 24, 29, 32, 36.
See also reports on mineral statistics.

Census statistics for 1870 (in Northern Peninsula): Vol. Il.

Centennial geological map of Michigan: Pub. 39.

Central Michigan, structural geology of: Pub. 38, 48 pt. 2.

Central Mine, Keweenawan: See Index to Nomenclature.

Cerium in Michigan: P.R. 10.
Cesium in Michigan: P.R. 10.
Chamberlin, Thomas C.: Vol. VII pt. 3.
Champlain, Ordovician, Pleistocene: See Index to
Nomenclature.
Chandler Falls member, Trenton: Pub. 46. See Index to
Nomenclature.
Chapel Rock. See Pictured Rocks: C.T.J.
Chara, and marl formation: Vol. VIII pt. 3.
Charity Islands: Houghton, H.D. 23, 1839; Winchell; Vol. 111, VII
pt. 2.
Coleoptera of: Pub. 20.
Mershon Expedition to: Pub. 20.
Charlevoix, Devonian: See Index to Nomenclature.
Charlevoix County, clays and shales of: Vol. VIII pt. 1; Pub.
36.
lakes: Pub. 30.
marl: Open file.
molding sands: Pub. 41.
oil and gas: Pub. 14, 38; Misc.
road materials: Open file.
Traverse fm. in: Ann. Rept. 1901.
See Land Economic Survey, map, geological report.
See Reported Exposures of Paleozoic Formations.
Guidebooks 1938, 1940, 1949.
Chazy limestone Group: Winchell; Vol. | pt. 3. See Index to
Nomenclature.
Cheboygan County: Winchell.
clays and shales: Pub. 36.
Devonian Formations in: Pub. 44. Guidebooks 1940,
1941, 1944, 1949.
dragonflies of Douglas Lake: Pub. 20.
fishes of Douglas Lake: Pub. 20.
lakes: Pub. 30.
marl: Vol. VIII pt. 3; Ann. Rept. 1901.
molding sands: Pub. 41.
oil and gas: Pub. 14, 38; Misc.
plants near shore of: Pub. 31.
road materials: Open file.
See Reported Exposures of Paleozoic Formations.
Cheboygan Moraine: Pub. 24 pt. 2, 30, 49. See Index to
Nomenclature.
Cheboygan River basin, lakes of: Pub. 30.
Chemical plants and industries: Vol. VIl pt. 1. See also
mineral industries reports.
Chemistry of gypsum: Vol. VIII pt. 3.
Chemung group: Winchell. See Index to Nomenclature.
Cherokee area, Ontonagon County, dip needle survey of: P.R.
7.
Chicago, Glacial Lake, Outlet: See Index to Nomenclature.
Chicago Turnpike or Trail, S. W. Higgins: Houghton, S.D.
1840, Vol. 2, No. 7.
Chippewa County, clays and shales: Pub. 36.
fishes of Whitefish Point: Pub. 20.
flora of: Pub. 31.
glacial features: Pub. 7, 40 pt. 1.
molding sands: Pub. 41.
oil and gas: Pub. 14; Misc.
Ordovician rocks of: Pub. 46.
plants of: Pub. 31.
road materials: Open file
water supply of: Ann. Rept. 1903.
See Land Economic Survey, map, geological report.
See Reported Exposures of Paleozoic Formations.
See Guidebook 1948.
Chippewa felsite, W. C. Gordon: Ann. Rept. 1906. See Index
to Nomenclature.
Moraine, I. C. Russell: Ann. Rept. 1906.
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Chlorastrolite, discovery, naming of: C.T.J.; Pub. 37, 42
("greenstone”).
Chromium in Michigan: Vol. 1 pt. 1; P.R. 10.
Cincinnati Arch: Winchell; Vol. VII pt. 1; Pub. 38.
Cincinnatian, Ordovician: See Index to Nomenclature.
Clare County, clays and shales of: Vol. VIII pt. 1; Pub. 36.
coal: Vol. VIl pt. 2.
marl: Vol. VIl pts. 2 and 3; Open file.
molding sands: Pub. 41.
oil and gas: Pub. 38; Misc.
road materials: Open file.
Clarksburg, Huronian: See Index to Nomenclature.
Classification of rocks of Mackinac Island: Pub. 44.
Clay, analyses of: Vol. VIII pt. 1; Pub. 12, 36.

deposits: Houghton, H.D. 24, 1838; Vol. lll, VIl pts. 2 and 3,

VIl pts. 1, 2 and 3; Ann. Rept. 1901; Pub. 12, 36.
glacial: Vol. VIII pt. 1; Pub. 7, 9, 25, 36, 48.
lake: Ann. Rept. 1904; Pub. 7, 9, 25, 36.
slip: Vol. VIII; Pub. 7, 36.
Tertiary: Houghton, H.D. 23, 1838.

Clay and kidney ironstone formation: Houghton, J.D. Vol. 1,
No. 11, 1841.

Clays and shales of Michigan, H. Ries: Vol. VIII pt. 1.

W. M. Gregory: Ann. Rept, 1901.
Geo. Granger Brown: Pub. 36.

Cleveland shale: Vol. VIl pt. 2. See Index to Nomenclature.

Cliff limestone: Winchell; Vol. VIl pt. 1. See Index to
Nomenclature.

Cliff mine: F. and W. pt. 1. (Early history, see Copper).

Climate of Arenac County: Pub. 11.

Lake Superior Land District: F. and W. pt. 1.
Michigan, C. F. Schneider: Pub. 7, 9, 25.
Northern Peninsula: Pub. 7, 25.
Oakland County: Pub. 48 pt. 2.
Southern Peninsula: Pub. 9, 25.
Wayne County: Pub. 12.
Clinton County: Winchell; Vol. I; Pub. 14, 38.
clays and shales: Pub. 36.
coal: Vol. VIl pt. 2.
Eaton sandstone: Pub. 40 pt. 2.
marl: Vol. VIl pt. 3; Open file.
molding sands: Pub. 41.
oil and gas: Pub. 38; Misc.
petroleum: Pub. 14, 38.
road materials: Open file.
Saginaw formation: Pub. 40 pt. 2.
See Reported Exposures of Paleozoic Formations.

Clinton formation: J. Hall, F. and W. pt. 2; Vol. | pt. 3; Ann.
Rept. 1908; Pub. 14, 23, 39. See Index to Nomenclature.

fossils of: Winchell.

Coal: Houghton, H.D. 24, 1838; H.D. 24, Doc. 4, 1838; J.D.
1841, Vol. 1, No. 11; Winchell; Vol. I, V, VI pts. 2 and 3;
VIl pts. 2 and 3; Ann. Rept. 1901, 1904, 1907. See also
mineral resources reports for statistics.

analyses: Ann. Rept. 1903.

boring records: Ann. Rept. 1904.

fossils: Winchell; Vol. VIII pt. 2; Pub. 40 pt. 2.

in Bay County, W. F. Cooper: Ann. Rept. 1905.
in Michigan, A. C. Lane: Vol. VIII pt. 2.

in Michigan: R. A. Smith: Pub. 8, 19.

in Pennsylvanian system: Pub. 40 pt. 2.

in Tuscola County; C. A. Davis: Ann. Rept. 1908.
localities: Vol. VIII pt. 2; Pub. 40 pt. 2.

mines: Winchell; Vol. lll, VIII pt. 2; Pub. 8, 19, 40 pt. 2, 42.
oil content of: Pub. 14.

spore: Pub. 40 pt. 2.

Coal Measures: Bela Hubbard, J.D. 1841, Vol. 1, No. 11;
Winchell; Vol. lll, V pt. 2, VII pt. 2, VIII pt. 2; Ann. Rept.
1908; Pub. 38, 40 pt. 2.

See Index to Nomenclature.

Cobalt in Michigan: P.R. 10.

Coke, Michigan coal for: Winchell.

Colbert, Ray J., Study of the fish fauna of the Douglas Lake
region: Pub. 20.

Cold-blooded vertebrates of Isle Royale, A. G. Ruthven: Ann.
Rept. 1908.

the Porcupine Mountains and Isle Royale, A. G. Ruthven:
Ann. Rept. 1905.
Coldwater formation: Pub. 48 pt. 2.
limestone: Pub. 38, 48 pt. 1.
shales: Vol. V, VIl pts. 2 and 3, VIl pts. 1, 2 and 3; Ann.
Rept. 1905, 1908; Pub. 12, 14, 36, 38. See Index to
Nomenclature.

Coldwater-Sunbury, thickness map of: Pub. 38.

Cole, Leon J., The St. Clair delta: Vol. IX pt. 1.

Coleoptera of Charity Islands: Pub. 20.

Isle Royale: Ann. Rept. 1908 Ecological Survey, C. C.
Adams.

Collecting localities: Pub. 42. See Reported Exposures of
Paleozoic Formations.

Collingwood formation: Pub. 32, 40 pt. 3, 46. See Index to
Nomenclature.

Columbium in Michigan: P.R. 10.

Columnar sections: Houghton, S.D. Vol. 2, No. 7, 1840; J.D.
1841, Vol. 1, No. 11; Vol. V, Vll pts. 1, 2 and 3; Pub. 23,
37, 38, 39; Open file. Co-op, with U. S. Geol. Surv. See
list of publications.

Commercial minerals and ores of Michigan: Pub. 42. See also
mineral resources.

Concrete aggregates, gravel for: Pub. 19.

Concretions in Antrim shale: Vol. lll; Pub. 36, 42.

Coal Measures: Vol. VIL.
limestone (cone-in-cone): Vol. VII.

Cone-in-cone in Saginaw formation: Pub. 40 pt. 2.

Conemaugh, Grand River group: Pub. 40 pt. 2. See Index to
Nomenclature.

Conglomerates of Coal Measures: Vol. VIII pt. 2.

copper formations: Houghton, J.D. 1841, Vol. 1, No. 11. See
Copper.

glacial drift: Vol. ll.

Helderberg: Winchell.

Lake Superior: Winchell.

Marshall sandstone: Winchell.

Monroe County: Vol. VIl pt. 1.

Waverly Group: Winchell.
Conover district, petrographic dist., slates of: Pub. 18.
Conservation policies re oil and gas: Pub. 37, 47.

and biological survey: Pub. 17.

Continental uplift (warping): Pub. 40 pt. 1, 43, 48.

Contortions of laminae: Vol. Il Appen. K.

Contributions to the pre-Cambrian geology of northern
Michigan and Wisconsin, R. C. Allen and L. P. Barrett:
Pub. 18 pt. 1.

Cook, Chas. W., Michigan cement: Pub. 8.

, Salt industry in Michigan: Pub. 8.
, The brine and salt deposits of Michigan: Pub.
15.

Cook, Mel T., The Insect galls of Michigan: Pub. 1.

Cooks Moraine: Pub. 40 pt. 1. See Index to Nomenclature.

Coons, G. H., Ecological relations of flora, sand dune region,
Saginaw Bay: Pub. 4.

Cooper, W. F., Water supply of the Lower Peninsula of
Michigan: Ann. Rept. 1903.
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, Geological report on Bay County: Ann. Rept.
1905.

, Paleozoic geology of Tuscola County: Ann. Rept.
1908 (in Davis's Geology of Tuscola County).

Copper and copper bearing rocks: Houghton, S.D. 1840, Vol.
2,No. 7; J.D. 1841, Vol. 1, No. 11; J.D. No. 9, 1842; C.T.J,;
F. and W.; Winchell; Vol. I, VI, VILI.

classification of: Pub. 19.

deposits, occurrence, origin of: Wadsworth, Rept. St. Bd.
Geol. Surv. 1891-1892; Pub. 6, 8, 9.

drill hole records of: Vol. VI.

of Isle Royale: Vol. VI; Pub. 6.

of Michigan, R. E. Hore: Pub. 8, 13, 19.

of Northern Peninsula: Houghton, S.D. 1840, Vol. 2, No. 7;
Vol. |, V, VI; Pub. 6.

source of: Pub. 6; P.R. 10.

theory of deposition of: Ann. Rept. 1903.

See Keweenawan. See Index to Nomenclature. Guidebook
for 1947.

Copper bearing rocks of Michigan, The, Raphael Pumpelly:
Vol. | pt. 2.

Copper, early history, Jesuit accounts: C.T.J.; F. and W.

Copper formations: See Index to Nomenclature.

Copper formations in area of Black River, W. C. Gordon: Ann.
Rept. 1906.

Copper industry of Michigan, R. E. Hore: Pub. 8, 13, 16, 19;
Misc.

in 1915, W. E. Hopper: Pub. 21 pt. 1.
1916, W. E. Hopper: Pub. 24 pt. 1.
1917, W. E. Hopper: Pub. 27 pt. 1.
1918, L. P. Barrett: Pub. 29 pt. 1. 1919-1920, L. P. Barrett:
Pub. 32 pt. 1.
1921, L. P. Barrett: Pub. 33 pt. 1.
1922, L. P. Barrett: Pub. 34 pt. 1.
1923, L. P. Barrett: Pub. 35 pt. 1.
production in Michigan, F. G. Pardee: Pub. 37 pt. 1.
See Mineral Industries.
Copper lands, geology: F.and W. pt. 1.
location of first mine, 1843: F. and W. pt. 1.

Copper lodes, minerals, veins: Houghton, S.D. 1840, Vol. 2,
No. 7; J.D. 1841, Vol. 1, No. 11; Vol. | pt. 2; Pub. 19, 42;
P.R. 7, 10.

amygdaloid, conglomerate and sandstone lodes, epidote
beds, felsites, fissure, sulphide veins and arsenides: Vol.
|; Pub. 6.

history of, A. A. Meuche: Pub. 6.

mines and mining companies: Vol. |; Pub. 6, 18, 19; Misc.

Copper, paragenesis of, Raphael Pumpelly: Vol. | pt. 2.

Copps formation: Pub. 18. See Index to Nomenclature.

Corals, Fossil, of Michigan, C. Rominger: Vol. lll pt. 1.

Cordell member: Pub. 38, 39. See Index to Nomenclature.

Corniferous limestone: Douglass, J.D. 1841, Vol. 1, No. 11;
Winchell; Vol. |, pt. 3, V pt. 2, VIl pt. 1. See Index to
Nomenclature.

Correlations of Devonian formations. See Guidebooks,
Devonian.

Grand River group: Pub. 40 pt. 2.

iron bearing formations: Pub. 18.

limestones across the Detroit River: Ann. Rept. 1903.

Marshall and Coldwater with Ohio, W. F. Cooper: Vol. VIl pt.
2.

Monroe formations with Upper Silurian elsewhere, A. W.
Grabau: Pub. 2.

Parma formation: Pub. 40 pt. 2.

Pennsylvanian rocks: Pub. 40 pt. 2. Guidebook 1933.

pre-Cambrian formations: Pub. 18.

Saginaw formation: Pub. 40 pt. 2.

See Guidebooks for correlations and cross-sections.

County drain systems, development of: Pub. 28.
Courtis, Wm. M., Gold in Michigan: Ann. Rept. 1906.
Covert Ridge: Pub. 45, 48. See Index to Nomenclature.
Crag: Houghton, H.D. 1839, No. 23; S.D. 1840, Vol. 2, No. 7.
Crataegus in southern Michigan, C. S. Sargent: Ann. Rept.
1906.
Crawfishes of Michigan: Pub. 1.
Crawford County, lakes of: Pub. 30.
marl, cement: Vol. VIl pt. 3; Open file.
molding sands: Pub. 41.
oil and gas: Pub. 14, 37; Misc.
soils and vegetation of, and surface geology: Ann. Rept.
1901, 1903.
soils, relation to natural vegetation, in: Ann. Rept. 1903.
See Land Economic Survey, geological report.
Crisp Point Moraine: Pub. 40 pt. 1. See Index to
Nomenclature.
Crosthwaite, E. G. See Ferris, J.G., and others.
Crystal Falls district, iron industry of: Pub. 8, 18, 29.
formation: See Index to Nomenclature.
Crystal Lake, Benzie County, glacial history of: Pub. 45 pt. 2.
Crystal oil field, Montcalm County, Geology of the, G. E. Eddy:
P.R. 1; Misc.
Crystallization of the Calcite from the Copper Mines of Lake
Superior, Charles Palache: Vol. VI pt. 2 Appen.
Curry Iron fm.: See Index to Nomenclature.
Cuyahoga shales: Vol. VIl pt. 1. See Index to Nomenclature.
Cycles of erosion, post Paleozoic: Pub. 48 pt. 2.
Cyclical formations, discussion of: Pub. 40 pt. 2.
Dana Glacial Lake: See Elkton, Lundy, Index to
Nomenclature.
Davis, Chas. A., Botanical notes by, (Huron County): Vol. VII
pt. 2.
, Wells and well waters, Huron County: Vol. VII pt.

2.
, Report on peat of Michigan: Ann. Rept. 1906,
1908.
, Geology and Flora of Walnut Lake: Ann. Rept.
1907.

, Physiography and geology of Walnut Lake
region, Oakland County: Ann. Rept. 1907.
, Geology of Tuscola County: Ann. Rept. 1908.
, Report on the geology of Tuscola County: Ann.
Rept. 1908.
reference to, quote: Vol. VIl pts. 1 and 2; Ann. Rept. 1903.

Decorah, Ordovician: See Index to Nomenclature.

Deep borings for oil and gas (logs, wells, sections): Vol. V;
Ann. Rept. 1901, 1903, 1907, 1908; Pub. 8, 14, 33, 35, 37,
38, 48. See also Houghton reports.

water: Winchell.

Deep River coal: Vol. lll.

Deer Park Group: See Index to Nomenclature.

Defiance Moraine: Vol. VIl pt. 1; Pub. 48, 49. See Index to
Nomenclature.

Delta County, clays and shales: Pub. 36.

molding sands: Pub. 41.

oil and gas: Pub. 37, 38; Misc.

Ordovician rocks of: Pub. 40 pt. 3, 46. Guidebook 1950.

road materials: Open file.

surface geology: I. C. Russell, Ann. Rept. 1904; Pub. 9, 25,
40 pt. 1.

water, well records: Ann. Rept. 1903.

See Reported Exposures of Paleozoic Formations.

Delta deposits: Vol. VII pt. 3. See also glacial geology, lakes.

Delta of the St. Clair River, The, Leon J. Cole: Vol. IX pt. 1.

Desor, E., Superficial deposits, Lake Superior Land District:
C.T.J,;F.and W. pts. 1 and 2.
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Detroit Interlobate Moraine: Vol. VIl pts. 1 and 3; Pub. 49.
See Index to Nomenclature.
Detroit River brine: Pub. 15.
formation, Richfield zone, oil production: P.R. 15.
group: Pub. 44.
series: Pub. 2, 14, 15, 21, 48 pt. 2. See Index to
Nomenclature.
Detroit River region, water supplies of: Ann. Rept. 1904.
Devonian (Corniferous): Pub. 14.
in Oakland County: Pub. 48 pt. 2.
of Monroe County: Vol. VIl pt. 1.

period, system: Winchell; Vol. VIl pts. 1 and 2, VIII pts. 1 and

2; Pub. 12, 14, 37, 38.

series in Northern Peninsula: J. Hall, F. and W. pt. 2.

studies of, A. W. Grabau: Pub. 22.

See Acervularia Beds, Afton Beds, Alpena limestone,
Ambherstberg dolomite, Anderdon limestone, Antrim
shale, Beebe School, Bell shale, Black shales, Bois
Blanc, Bryozoan beds, Buff magnesian beds, Catskill,
Cazenovian, Champlain, Charlevoix, Chattanoogan,
Chautauquan, Chemung, Cleveland, Corniferous, Detroit
River, Dock Street clay, Dundee, El Cajon, Erian Series,
Erie shale, Ferron Point, Flat Rock dolomite, Four Mile
Dam, Garden Island, Genesee shale, Genshaw, Gorbut,
Grand Lake, Gravel Point, Hamilton, Helderberg, Huron
group, Huron shale, Killians, Koehler limestone, Little
Traverse Bay limestone, Long Lake, Lucas, Mackinac
breccia, Mackinac limestone, Marcellus, Marvin beds,
Middle Lake shale, Monroe, Naples goniatite beds, New
Albany, Newton Creek, Norway Point, Ohio shale,
Onondaga, Oriskany, Partridge Point, Petoskey
limestone, Portage Group, Potter Farm, Presque Isle
series, Rockport, Rockport Quarry, Rogers City, St. Clair
shale, Senecan, Seven Mile Dam, Silica shale, Squaw
Bay, Stony Point, Stromatopora beds, Sumnerville,
Sunnyside, Sylvania, Thunder Bay limestone, Toll pit
beds, Traverse formation, Tropidoleptus beds, Ulsterian,
Upper Monroe, Upper Traverse. See Index to
Nomenclature.

See Reported Exposures of Paleozoic Formations.
Guidebooks 1935, 1937, 1938, 1940, 1941, 1944, 1946,
1949, 1951.

Diabases, intrusive, in the Huronian: Vol. VI.
Dickinson County, clays and shales: Pub. 36.

geology and magnetic anomalies: Open File report.1

geology of Menominee Range in: P.R. 5, 6, 8.

geology south of Randville: Open File report.l

molding sands: Pub. 41.

pre-Cambrian geology of Norway Lake area: Open File
report.!

road materials: Open file.

surface geology, I. C. Russell: Ann. Rept. 1906.

water, wells, logs: Ann. Rept. 1903, 1906.

See Reported Exposures of Paleozoic Formations.

'In co-operation with United States Department of Interior, Geological
Survey.

Diorite Group of Huronian of Marquette iron region, C.
Rominger: Vol. IV, V pt. 1.

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

Diptera of Isle Royale, J. S. Hine: Ann. Rept. 1908.

Discovery of iron ore in the Northern Peninsula: Vol. I pt. 1, 1l
Appen. D.

Distribution of limestone by counties: Pub. 21.

Dock Street Clay, Devonian. See Index to Nomenclature.

Dodge, C. K., Catalog of plants of sand dune region, Saginaw
Bay: Pub. 4.
Biographical sketch of: Pub. 31.

Dolomite, origin, quarries, localities: Vol. lll, VII pt. 1; Pub. 44.

See Mineral Resources.
Dore oil field, Allegan County: P.R. 4.
Douglas Lake region, papers on zoology of: Pub. 20.
Douglass, C. C.

Report on geology of Eaton and Ingham counties: Houghton,
H. D. 23, Doc. 4, 1838.

Remarks on marl and other resources and features of
Jackson, Calhoun, Eaton, lonia, and Kalamazoo
counties: 3d Ann. Rept. St. Geol. Mich. Leg. H.D. 8,
1840.

Jackson, Kalamazoo, Calhoun, Eaton, lonia and Kent,
Ottawa, Van Buren, Allegan counties: Houghton, S.D.
1840, Vol. 2, No. 7.

on rocks of Straits area: Houghton, J.D. 1841, Vol. 1, No. 11.

Pointe AuGres limestone, named by: Houghton, J.D. 1841,
Vol. 1, No. 11.

on the northern part of the Lower Peninsula: Houghton, J.D.
1841, Vol. 1, No. 11.

Report to State Geologist on geology of the Southern
Peninsula: Houghton, J.D. 1841.

Work of, in Copper District: C.T.J.

Dowagiac drainageway: Pub. 48 pt. 1.
glacial lake: Pub. 30, 48 pt. 1. See Index to Nomenclature.
Dragonflies of the Douglas Lake region, A. T. Evans: Pub. 20.
Drainage, glacial: Pub. 7, 9, 25, 30, 40, 48. Guidebooks 1931,
1932, 1934, 1936.

Huron County: Vol. VII pt. 2.

Manistique-Tahquamenon area: Pub. 40 pt. 1.

Monroe County: Vol. VIl pt. 1.

of gypsum areas: Vol. IX pt. 2.

Sanilac County: Vol. VIl pt. 3.

Wayne County: Pub. 12.

Drainage in Michigan, D. G. Miller and P. T. Simons (U. S.
Dept. Agriculture): Pub. 28.
Drainage laws of Michigan and other states: Pub. 28.

recommendations for, to legislature: Pub. 17.

systems of the Northern Peninsula: Pub. 7, 25.

Southern Peninsula: Pub. 9, 25.
Drains and drainage of Bay County, W. F. Cooper: Ann. Rept.
1905.

designs for construction of: Pub. 28.

Dresbach formation: Pub. 38, 39. See Index to
Nomenclature.

Drift, glacial: Winchell; E. Desor, F. and W. pts. 1 and 2; Vol.
I pt. 3, lll; Pub. 7, 9, 12, 25, 30, 48. See also Glaciation.
Index to Nomenclature.

Economic products of: Ann. Rept. 1907: Pub. 42.

in gypsum area: Vol. IX pt. 2.

Lake Superior area: C.T.J.; F. and W.; Pub. 9, 25, 40.

Marquette area: Vol. IV.

Monroe County: Vol. IV.

Northern Peninsula: Pub. 7, 25, 40.

Oakland County: Pub. 48 pt. 2.

red: Vol. Il

Southern Peninsula: Pub. 9, 25, 48. Guidebooks 1931,
1932, 1934, 1936, 1948.

Drilling and care of deep wells, legislation recommended: Pub.
17.
Drowned valleys, lagoon lakes: Pub. 30.
Drumlins: Ann. Rept. 1904, 1906 (. C. Russell); Pub. 3, 7, 25,
30.
origin of, I. C. Russell: Ann. Rept. 1906.
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Drummond Island limestone (Houghton): Houghton, J.D.
1841, Vol. 1, No. 11; Ann. Rept. 1901; Pub. 44. See Index
to Nomenclature.

Duluth Glacial Lake. See Index to Nomenclature.

Dundee limestone: Vol. V pt. 2, VII pt. 1; Rept. St. Bd. Geol.
Surv. 1891-1892; Ann. Rept. (Grabau) 1904, 1905, 1908.

(Lane and Seaman): Pub. 12, 15, 21, 38, 39, 48 pt. 2. See
Index to Nomenclature. Guidebooks 1937, 1952.

brine of: Pub. 15.

of Northern Peninsula: E. Desor, F. and W. pt. 2.

quarries: Vol. VII.

Dunes: Vol. VIl pts. 2 and 3; Ann. Rept. 1904; Pub. 7, 9, 25,
30, 40, 41, 45 pts. 1 and 2, 48.

Du Plain glacial beach: Vol. VIl pt. 3. See Index to
Nomenclature.

Dutton, Carl E. See also Lamey, C. A.

Economic geology of a part of the Menominee Range: P.R.

, and Lamey, C. A., Geology of the
Menominee Range, Dickinson County: P.R. 5.

Earthquakes in Michigan: Ann. Rept. 1906; Pub. 5 (W. H.
Hobbs).

Eastern Sandstone: Rept. St. Bd. Geol. Surv. 1891-1892
(Wadsworth); Vol. VI pts. 1, 2; Pub. 14. See Index to
Nomenclature.

Eaton County: Houghton, H.D. 23, Doc. 4, 1839.

clays and shales: Pub. 36.

coal: Vol. VIl pt. 2; Pub. 40 pt. 2.

Eaton sandstone: Pub. 40 pt. 2.

marl: Open file.

molding sands: Pub. 41.

oil and gas: Pub. 14, 37, 38; Misc.

Pennsylvanian rocks of: Pub. 40 pt. 2. Guidebook 1933.
road materials: Open file.

Saginaw formation: Pub. 40 pt. 2.

sandstone: Vol. VIII pt. 1.

shale, marl, cement: Vol. VIII pt. 2; Pub. 36.

See Reported Exposures of Paleozoic Formations.

Eaton Sandstone defined: Pub. 40 pt. 2. See Index to
Nomenclature.

Eau Claire, Cambrian: See Index to Nomenclature.

Ecological distribution of birds in Isle Royale: Ann. Rept. 1908.

Porcupine Mountains and Isle Royale, Otto McCreary:
Ann. Rept. 1905.

orthoptera in Porcupine Mountains, A. P. Morse: Ann.
Rept. 1905.

relations of flora of the sand dune region, Saginaw Bay, G. H.

Coons: Pub. 4.
study of fish fauna of Douglas Lake region, R. J. Colbert:
Pub. 20.
survey of Isle Royale, A. G. Ruthven: Ann. Rept. 1905,
1908.
Ecology of northern Michigan, C. C. Adams: Ann. Rept. 1905.
Porcupine Mountains and Isle Royale, A. G. Ruthven: Ann.
Rept. 1905.
Economic development of Oakland County: Pub. 48 pt. 2.
Economic geology: F. and W.; Winchell; Vol. lll, V pt. 2. See
also Houghton reports.
of Huron County: Vol. VII pt. 2.
Michigan: Ann. Rept. 1901; Pub. 38 (relating to oil).
Monroe County: Vol. VIl pt. 1.
Sanilac County: Vol. VII pt. 3.
resources of Alcona County: Ann. Rept. 1901.
Arenac County: Pub. 11; P.R. 2.
Wayne County: Pub. 12.
See also Mineral Resources.
See Houghton, Hubbard, Douglass reports.
Eddy, Gerald E., State Geologist 1946-1951.

Geology of the Crystal oil field, Montcalm County: P.R. 1.
Eden Group: See Index to Nomenclature.
Ehlers, G. M. See Landes, K. K.
El Cajon, Devonian: See Genshaw. See Index to
Nomenclature.
Elephant, fossil of: Winchell.
Elevation and depression of water in Great Lakes, S. W.
Higgins: Houghton, J.D. 1841, Vol. 1, No. 11.
Elevations in Michigan. See Altitudes.
Elk, fossil of: Winchell.
Elkton beach: Vol. VIl pt. 2. See Index to Nomenclature.
Guidebook 1934.
Ellsworth-Bedford-Berea time: Pub. 38.
Ellsworth formation defined: Pub. 38. See Index to
Nomenclature.
Emerson, G. D., Report on the Minesota Lode: Pub. 19.
Emmet County: Winchell.
clays and shales of: Vol. VIII pt. 1; Pub. 36.
Devonian formations of: Pub. 44. Guidebooks 1938, 1941,
1944, 1949.
lakes: Pub. 30.
molding sands: Pub. 41.
oil and gas: Pub. 14, 38; Misc.
road materials: Open file.
Traverse fm. in: Ann. Rept. 1901.
See Reported Exposures of Paleozoic Formations.
Empire Moraine: Pub. 45 pt. 2.
Engadine dolomite: Pub. 21 (defined), 38, 44. See Index to
Nomenclature. Guidebook 1948.
Eo-Carboniferous limestone: Vol. VIII pt. 2; Ann. Rept. 1901.
See Index to Nomenclature.
Eo-Huronian: See Index to Nomenclature.
Eozoic: See Index to Nomenclature.
Eozdon: Vol. V pt. 2.
Erian Series: Pub. 48 pt. 2. See Index to Nomenclature.
Erie Lake basin: Vol. VIII pt. 1.
Erosion of lake shores: Vol. IX pt. 1; Ann. Rept. 1901 (C. H.
Gordon).
Erratic Block Group (Hubbard): Houghton, J. D. 1841, Vol. 1,
No. 11 (Ancient alluvium).
Escanaba district, iron: Vol. | pt. 1.
Escanaba limestone: See Index to Nomenclature.
Escanaba River: Pub. 7.
Eskers: Vol. VIl pts. 2 and 3; Ann. Rept. 1904, 1906, 1907,
1908; Pub. 7, 9, 25, 30.
Evans, A. T., Dragonflies of the Douglas Lake region: Pub. 20.
Exploration methods in iron region: Vol. | pt. 2.
Factors controlling occurrence of oil and gas: Pub. 14.
Failure of wells along the lower Huron River, M. L. Fuller: Ann.
Rept. 1904.
Fall, Delos, Marls and clays in Michigan: Vol. VIII pt. 3.
Falls and Rapids: F. and W.; Vol. IV; Pub. 7.
Fault, Keweenawan: (W. C. Gordon) Ann. Rept. 1906; (A. C.
Lane) Pub. 6. Guidebook 1947.
Fauna of Isle Royale: Ann. Rept. 1905, 1908 Ecological
Survey (C. C. Adams).
Michigan, catalog of: Houghton, 2d Ann. Rept., Doc. 1, H.D.
23, 1839; Winchell.
Porcupine Mountains: Ann. Rept. 1905.
Sanilac County: Vol. VIl pt. 3.
Walnut Lake, Oakland County: Ann. Rept. 1907.
Felch Mountain district: Pub. 8, 18.
iron range: Vol. IV, V pt. 1.
Ferris, J. G., Ground water hydraulics as a geophysical aid:
T.R. 1.
and others, Ground-water resources of
southeastern Oakland County: P.R. 16.
Ferron Point, Devonian: See Index to Nomenclature.
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Fiborn limestone: Pub. 21 (defined), 38. See Index to
Nomenclature.
quarry: Pub. 21. Guidebook 1948.
Fish, fossils: Winchell.
Fisheries of lakes Michigan and Superior: F. and W. pt. 2.
Fishes of Douglas Lake, ecology of: Pub. 20.
Houghton County: Pub. 20.
sand dune region, Saginaw Bay, A. L. Leathers: Pub. 4.
Whitefish Point, T. L. Hankinson (Shiras Expedition): Pub.
20.
Flagstones of Lake Huron: Winchell.
Flatrock dolomite: Ann. Rept. 1908; Pub. 2, 21. See Index to
Nomenclature.
Flora catalog: Houghton, 2d Ann. Rept., Doc. 2, H.D. 23,
1839; Winchell.
of Huron County: Vol. VII pt. 2.
Isle Royale: Ann. Rept. 1905, 1908 Ecological Survey (C. C.
Adams).
Porcupine Mountains: Ann. Rept. 1905.
shore Lake Huron, Bay City to Cheboygan, Mackinac and
Bois Blanc Island: Pub. 31.
Walnut Lake: Ann. Rept. 1907.
Flowering plants, ferns and fern allies, Schoolcraft County:
Pub. 31.
shore Lake Huron, C. K. Dodge: Pub. 31.
Tuscola County: Pub. 31.
Flowing wells: Vol. VII pt. 2; Pub. 48. See Artesian and Water
Resources.
Ford River: Pub. 7.
Forest beach, glacial: Vol. VIl pt. 1. See Index to
Nomenclature.
Forest lands, distribution of: Houghton, S.D. 1840, Vol. 2, No.
7; Vol. llI, VIl pt. 1.
Forest Reserve, Michigan: Ann. Rept. 1903.
Forrestville shales: Vol. VII pt. 3. See Index to Nomenclature.
Fort Brady Beach: See Index to Nomenclature.
Fort Wayne Moraine: See Index to Nomenclature.
Fossil collecting localities: Pub. 42.
illustrations, plates: F, and W. pt. 1; Vol. lll (C. Rominger,
corals), VIl pts. 2 and 3; Pub. 2, 42, 44, 46.
See Reported Exposures of Paleozoic Formations.
Fossiliferous strata: Winchell.
Fossils. Lists, descriptions, illustrations, records: J. Hall, F.
and W. pt. 2; Winchell; Vol. | pt. 3, lll, V, VII, VIII; Pub. 48
pt. 2.
Bayport: Vol. lll Hllus., VIl pt. 2; Pub. 11, 42; P.R. 3.
Black River formation: Pub. 40 pt. 3.
Bois Blanc: Pub. 44 lllus.
Calciferous: J. Hall, F. and W. pt. 2.
Carboniferous limestone: Winchell; Vol. Ill lllus.; Pub. 40 pt.
2.
Cataract formation: Pub. 38.
Clinton: J. Hall, F. and W. pt. 2; Winchell.
coal in Bay County (W. F. Cooper): Ann. Rept. 1905.
Coldwater shales: Vol. VII pt. 2.
Corals, C. Rominger: Vol. lll.
Corniferous: Vol. 1l lllus.
Detroit River: Pub. 44 lllus.
Dundee limestone: Vol. VIl pt. 2; Pub. 12.
Engadine: Pub. 44 lllus.
Garden Island: Pub. 44 lllus.
Grindstone quarries: Winchell.
Gypsiferous strata: Winchell.

Hamilton formation: Winchell; Vol. Il lllus.
Helderberg formation: J. Hall, F. and W. pt. 2; Winchell; Vol.
I, I Mus.

Hudson River: J. Hall, F. and W. pt. 2; Vol. lll lllus.
Iron River district: Pub. 3.

Lake Superior sandstone: J. Hall, F. and W. pt. 2; (Lane and
Seaman) Ann. Rept. 1908.

Limestone Mountain: Pub. 18.

Lower Silurian: J. Hall, F. and W. pt. 2 (Ordovician).

Manistique series: Pub. 21.

Marshall sandstone: Winchell; Vol. VII pt. 2.

Monroe formation: Vol. VII pt. 1; Pub. 2 lllus.

Niagara: J. Hall, F. and W. pt. 2; Winchell; Vol. 1lI; G. M.
Ehlers unpub. ms.; Pub. 42.

of Huron County: Vol. VII pt. 2.

of Monroe County: Vol. VIl pt. 1.

Ordovician: Pub. 40 pt. 3, 46 lllus.

Point au Gres: Pub. 11.

Pointe aux Chenes: Pub. 44 lllus.

Potsdam (Cambrian): F. and W.; Vol. V.

Saginaw Group: Pub. 40 pt. 2.

St. Clair shales: Vol. VIl pt. 2.

St. Ignace: Pub. 44 lllus.

Traverse Group (A. W. Grabau): Ann. Rept. 1901.

Trenton-Black River: F. and W. pt. 2; Winchell; Vol. lll lllus.;
Pub. 40 pt. 2, 46 lllus.

Fossils of Cambrian:
Lake Superior sandstones: Ann. Rept. 1908.
Potsdam: J. Hall, F. and W. pt. 2 lllus.; Vol. V.
Fossils of Devonian:

Bois Blanc: Pub. 44 lllus.

Detroit River: Pub. 44 lllus. See also Monroe formation.
Guidebooks 1935, 1952.

Dundee limestone: Vol. VIl pt. 2; Pub. 12. Guidebook 1952.

Garden Island: Pub. 44 lllus.

Hamilton formation: Winchell; Vol. llI lllus.
Helderberg formation: J. Hall, F. and W. pt. 2 lllus.;
Winchell; Vol. I, Il lllus.

Monroe formation: Vol. VII pt. 1; Pub. 2 lllus.
Rogers City: Pub. 42 lllus. Guidebook 1937.
St. Clair shales: Vol. VIl pt. 2.
Traverse Group: Ann. Rept. 1901; Pub. 42 lllus.
Guidebooks 1937, 1938, 1940, 1949.
Fossils of Mississippian:
Bayport: Vol. lll, lllus., VII Pt. 2; Pub. 11, 42 lllus.; P.R. 3.
Carboniferous limestone: Winchell; Vol. 1l lllus.
Coldwater shales: Vol. VIl pt. 2.
Grindstone quarries: Winchell.
Gypsiferous strata: Winchell.
Lower Grand Rapids: Pub. 11.
Marshall sandstone: Winchell; Vol. VII pt. 2 lllus.; Pub. 42
lllus.
Michigan limestone: Vol. lll lllus.; Pub. 42 lllus.
Fossils of Ordovician:
Black River: Pub. 40 pt. 3, 42 lllus., 46 lllus.
"Lower Silurian": J. Hall, F. and W. pt. 2; Winchell.

Trenton limestone: J. Hall, F. and W. pt. 2 lllus.; Vol. lll lllus.
Trenton-Black River: Pub. 42 lllus., 46 lllus. Guidebook
1950.

Fossils of Pennsylvanian: Pub. 40 pt. 2, 42 lllus.
Coal in Bay County: Ann. Rept. 1905.
Saginaw Group: Pub. 40 pt. 2.

Fossils of Silurian:

Cataract formation: Pub. 38.

Clinton: J. Hall, F. and W. pt. 2; Winchell.

Engadine: Pub. 44 lllus.

Guelph: Pub. 44 lllus.

Hudson River: J. Hall, F. and W. pt. 2 lllus.; Vol. Ill lllus.
Iron River district: Pub. 3.

Limestone Mountain: Pub. 18.

Manistique series: Pub. 21.

Monroe formation: Vol. VII pt. 1; Pub. 2 lllus.
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Niagara: J. Hall, F. and W. pt. 2 lllus.; Winchell; Vol. Ill; G.
M. Ehlers unpub. ms.; Pub. 42 lllus.
Pointe aux Chenes: Pub. 44 lllus.
St. Ignace: Pub. 44 lllus.
See Guidebooks 1951, 1954, 1955.
Foster, J. W. and Whitney, J. D., Report on Copper Lands:
C.T.J.

The copper lands of Lake Superior: Report on the geology of

the Lake Superior Land District, pt. 1.
The iron region of Lake Superior: Report on the geology of
the Lake Superior Land District, pt. 2.
Foundry sands, G. G. Brown: Pub. 41.
H. Ries and J. A. Rosen: Ann. Rept. 1907.
Four Mile Dam, Devonian: See Index to Nomenclature.
Franconia, Cambrian: See Index to Nomenclature.
Freda sandstone, defined (A. C. Lane and A. E. Seaman):
Ann. Rept. 1908. See Index to Nomenclature.
Fucoids (Lake Superior sandstones): F. and W. pts. 1 and 2.
Fuller, M. L., Failure of wells along lower Huron River: Ann.
Rept. 1904.
Fullers earth: Vol. VIII pt. 1; Pub. 36.

Fungi, gilled (Agaricaceae of Michigan, C. H. Kauffman): Pub.

26.

Furs, fish and harbors of Lake Superior: Houghton, J. D. 1841,

Vol. 1, No. 11.

Galena: Vol. VIl pt. 2; Pub. 18.

Galena, Ordovician: See Index to Nomenclature.

Gallium in Michigan: P.R. 10.

Garden Island formation, defined: Pub. 44. See Index to
Nomenclature.

Garrigues, S. S., Salt in Michigan: Vol. lll Appen. B.

Gas in Michigan, natural: Winchell; Vol. lll, V pt. 2, VIl pt. 1,
VIII pt. 2, IX pt. 1; Ann. Rept. 1901; Pub. 14, 37, 38. See
Misc. Pub. Summary of operations, oil and gas fields.

and salt wells, 1888: C. E. Wright, Rept. St. Bd. Geol. Surv.
1891-1892.

prospects for in Northern Peninsula: Rept. St. Bd. Geol.
Surv. 1891-1892.

Gem minerals: Pub. 42.

Stones, Michigan's, H. J. Hardenberg: Mimeograph, Misc.

Genesee County: Winchell.

agriculture data, detailed: Pub. 25.
coal: Vol. VIl pt. 2.

lakes: Pub. 30.

marl, cement: Vol. VIII pt. 3.
molding sand: Pub. 41.

oil and gas: Pub. 14, 37, 38; Misc.
road materials: Open file.
Saginaw formation: Pub. 40 pt. 2.
shale: Vol. VIII pt. 1; Pub. 36.

Genesee shales: See Antrim. See Index to Nomenclature.

Genshaw, Devonian: See Index to Nomenclature.
Guidebooks 1937, 1940, 1949.

Geographic notes on Huron County: Vol. VII pt. 2.

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

Geologic column: Vol. V, VIl pt. 1; Pub. 23, 39.

column of Arenac County: Pub. 11.

Wayne County: Pub. 12.

factors controlling accumulation of oil and gas: Pub. 14.

formations: Winchell.

formations of Lower Peninsula, M. E. Wadsworth: Rept. St.
Bd. Geol. Surv. 1891-1892.

formations of Upper Peninsula, M. E. Wadsworth: Rept. St.
Bd. Geol. Surv. 1891-1892.

maps. See Map Section.

nomenclature, discussion: Vol. V pt. 1. See Index to.

relation of intrusives of Mt. Bohemia (Fred Wright): Ann.
Rept. 1908.

sections: Winchell; Vol. V, VII, VIII; Ann. Rept. 1901, 1906,
1908; Pub. 14, 38, 39, 40 pt. 2, 42. Guidebooks.

Geologic map of Michigan, 1916, R. C. Allen, R. A. Smith, and

L. P. Barrett: Pub. 23.

Geologic map of Michigan, Centennial, 1937, H. M. Martin and

others: Pub. 39.

Geological and Biological Survey, R. C. Allen: Pub. 22.

relation of to conservation of animals: Pub. 17.

Geological Section From Bessemer Down Black River, W. C.

Gordon: Ann. Rept. 1906.

Geological Section of Michigan, A. C. Lane and A. E. Seaman:

Ann. Rept. 1908.

Geological Story of Michigan, H. M. Martin: Mimeograph.
Geological Survey of Michigan, organization, functions,

progress: Pub. 17, 22.
co-operative work of: Pub. 22.
recommendations to legislature for: Pub. 17. (See also
Houghton reports)
See Laws.

Geology and magnetic anomalies of T42 N, R 30 W,

Dickinson County, F. J. Petti John: Open file report.

Geology of the Lower Peninsula of Michigan, C. Rominger:

Vol. lll pt. 1.

Geology of Allegan County, C. H. Riggs: P.R. 4.

Arenac County, W. M. Gregory: Pub. 11.

Arenac County, G. H. Pringle: P.R. 3.

Cheboygan County, H. M. Martin: Mimeograph. Open file.

Copper region: F. and W. pt. 1.

Crystal oil field, Montcalm County, G. E. Eddy: P.R. 1.

Delta County: Ann. Rept. 1904.

Dickinson County: Ann. Rept. 1906.

Felch Mountain area, C. A. Lamey: Open file report.

Gogebic County, Black River: Ann. Rept. 1906.

Hillsdale County, H. M. Martin: Open file.

Iron County: Ann. Rept. 1906.

Iron regions: F. and W. pt. 2.

Ishpeming gold range, R. M. Denning: Open file report.

Lake Michigamme area, Baraga and Marquette counties, W.
A. Seaman: Open file report.

Lapeer County: Ann. Rept. 1901, 1905.

limestone formation: Pub. 21.

Limestone Mountain and Sherman Hill, E. C. Case and W. I.
Robinson: Pub. 18.

Lower Peninsula: Houghton, J. D. 1841, Vol. 1, No. 11; Vol.
Il pt. 1.

Mackinac County: Ann. Rept. 1905.

Mackinac Straits region, K. K. Landes, G. M. Ehlers, and G.
M. Stanley: Pub. 44. Guidebooks 1941, 1944.

Marquette iron region: Vol. | pt. 1, IV pt. 1. Guidebook 1939.

Menominee County: Ann. Rept. 1904, 1906.

Menominee iron region: Vol. IV pt. 2. Guidebook 1939.

Menominee Range, Dickinson County, C. E. Dutton and C.
A. Lamey: P.R. 5.

Menominee Range, Norway to Waucedah, C. A. Lamey and
C. E. Dutton: P.R. 8.

Menominee Range, vicinity of Iron Mountain, C. A. Lamey
and C. E. Dutton: P.R. 6.

Michigan: Houghton, H.D. 24, 1838; Winchell; Pub. 38.

Northern Peninsula: Houghton, S.D. 1840, Vol. 2, No. 7; J.D.
1841, Vol. 1, No. 11; Vol. | pt. 3.

Ogemaw County, E. A. Newman: P.R. 2.

Schoolcraft County: Ann. Rept. 1904.

Southern Peninsula: J.D. 1841, Vol. 1, No. 11.

Southwest of Randville, Dickinson County, C. A. Lamey:
Open file report. Spruce River and Peshekee River
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areas, Marquette and Baraga counties, W. A. Seaman:
P.R. 11.
See Guidebooks.
Geothermal gradient in copper mines, A. C. Lane: Ann. Rept.
1901.
Girty, Dr. G. H. (U.S.G.S.), Studies of the Mississippian by:
Pub. 22.
Glacial clays: E. Desor, F. and W. pt. 1; Vol. VIII.
deposits: Vol. VI pt. 1, VIII pt. 2; Ann. Rept. 1904 (Russell),
1906, 1907; Pub. 7, 9, 25, 49.
Glacial deposits of Alcona County: Ann. Rept. 1901.
Bessemer area, groundwater resources of: P.R. 14.
Iron River district: Pub. 3.
Mackinac area: Pub. 44.
Southern Peninsula, Map of: Pub. 49.

"diluvium" of Hubbard: Houghton, H.D. 1841, Vol. 1, No. 11.

drainage: Ann. Rept. 1907; Pub. 7, 9, 25, 40 pt. 1, 48 pt. 1.
drift: Winchell; Vol. lll, V, VI pt. 1; Ann. Rept. 1904, 1907;
Pub. 7, 9, 25, 30, 40.
drift, commercial materials of: Pub. 42.
drift, resources of: Pub. 42, 48.
drift, water conditions in: Pub. 48; P.R. 12, 13, 14, 16; T.R.
2,3.
features, moraines, till plains, outwash, eskers, drumlins,
boulder belts, deltas: Ann. Rept. 1904, 1907; Pub. 7, 9,
25, 30, 38, 40, 48, 49.
geology of Alcona County: Ann. Rept. 1901.
Arenac County: Pub. 11; P.R. 3.
Berrien County: P.R. 12.
Dickinson County: Ann. Rept. 1906.
Huron County: Vol. VII pt. 2.
Ingham County: P.R. 13.
Iron County: Ann. Rept. 1906.
Isle Royale: Vol. VI.
Lapeer County: Ann. Rept. 1901.
Mackinac region: Pub. 44.
Menominee County: Ann. Rept. 1906.
Michigan: Ann. Rept. 1907; Pub. 7, 9, 25.
Northern Peninsula, eastern: Guidebook 1948.
north shores of lakes Michigan and Huron: Ann. Rept.
1904.
Saginaw Valley: Guidebook 1931.
Southwestern Michigan: Guidebook 1932.
"Thumb" area: Guidebook 1934.
Walnut Lake region: Ann Rept. 1907.
Wayne County: Pub. 12.
lake ridge (Hubbard): Houghton, S.D. 1840, Vol. 2, No. 7.
(Glacial Lake Whittlesey beach).
map of features Southern Peninsula: Pub. 49.
Striae and grooves: See Striae.

Glacial Great Lakes, geology and history of: Houghton, S.D.
1840, Vol. 2, No. 7; Vol. VIl pt. 1; Ann. Rept. 1904, 1907,
Pub. 5, 7,9, 11, 12, 25, 30, 40, 43, 45. Guidebooks 1931,
1936, 1948.

Lake Algoma: Pub. 43.

Algonquin: Vol. VIl pts. 1 and 2, IX pt. 1; Ann. Rept. 1904,
1907; Pub. 5, 7, 9, 12, 25, 30, 40, 43, 45.

Arkona: Ann. Rept. 1907; Pub. 9, 12.

Chicago: Ann. Rept. 1907; Pub. 9, 25, 45, 48 pt. 1.

Dana: Ann. Rept. 1907.

Dowagiac: Pub. 48 pt. 1 (Drainageway).

Duluth: Ann. Rept. 1907; Pub. 7, 25.

Elkton: Vol. VIl pt. 2; Pub. 9, 25.

Glenwood: Pub. 45, 48.

Grassmere: Pub. 9, 12.

Iroquois: Ann. Rept. 1907; Pub. 30.

Jean Nicollet: Ann. Rept. 1907.

Lundy: Pub. 12, 25.

Maumee: Vol. VIl pts. 1 and 2; Ann. Rept. 1907; Pub. 9, 12,
25. Guidebook 1936.
Nipissing: Vol. VIl pts. 1 and 2, IX pt. 1; Ann. Rept. 1904,
1907, 1908; Pub. 5, 7, 9, 11, 25.
Ontonagon: Ann. Rept. 1907; Pub. 7, 25, 30.
Rouge: Pub. 12.
Saginaw: Vol. VIl pts. 1 and 2; Ann. Rept. 1907; Pub. 9, 25,
38.
St. Clair: Vol. IX pt. 1.
Warren: Vol. Vil pts. 1 and 2, IX pt. 1; Ann. Rept. 1907; Pub.
9,11, 12, 25.
Wayne: Pub. 9, 12.
Whittlesey: Vol. VIl pts. 1 and 2, IX pt. 1; Ann. Rept. 1907;
Pub. 9, 12.
See also Index to Nomenclature.
Glacial history of Bessemer area: P.R. 14.
Northern Peninsula: Pub. 40 pt. 1. Guidebook 1948.
lake history: Ann. Rept. 1907; Pub. 7, 9, 12, 25, 30, 40, 43,
44, 45, 48 pts. 1 and 2.
sand, deposits of: Pub. 41.
Glacial Lake beaches. Pub. 7, 9, 25, 49.
Algonquin: Vol. VIl pt. 2, IX pt. 1; Ann. Rept. 1904, 1907;
Pub. 5,7, 9, 12, 25, 30, 40, 43, 44, 45, 49.
Arkona: Vol. VII pt. 1; Ann. Rept. 1907; Pub. 9, 12, 49.
Belmore: Vol. VIl pts. 1 and 3; Ann. Rept. 1907.
Calumet: Ann. Rept. 1907; Pub. 45.
Du Plain: Vol. VIl pt. 3.
Elkton: Vol. VII pt. 2; Ann. Rept. 1907; Pub. 9, 25.
Forest: Vol. VIl pts. 1 and 3; Ann. Rept. 1907.
Glenwood: Pub. 45, 48.
Grassmere: Vol. VIl pt. 1; Ann. Rept. 1907; Pub. 9.
Leipsic: Vol. VIl pt. 1; Ann. Rept. 1907.
Maumee: Vol. VIl pts. 1 and 2; Pub. 9, 12, 25, 49.
Nipissing: Vol. IX pt. 1; Ann. Rept. 1904, 1907; Pub. 5, 7, 9,
25, 43, 44, 49.
Rouge: Pub. 12.
Saginaw: Vol. VIl pts. 1 and 2; Ann. Rept. 1907; Pub. 9, 25,
38.
St. Clair: Vol. IX pt. 1.
Toleston: Ann. Rept. 1907; Pub. 45, 49.
Van Wert: Vol. VIl pt. 1; Ann. Rept. 1907.
Warren: Vol. VIl pts. 1 and 2; Ann. Rept. 1907; Pub. 9, 11,
25.
Whittlesey: Vol. VII pt. 2; Ann. Rept. 1907; Pub. 9, 12, 49.
(See Lake Ridge of Bela Hubbard).
Glacial lakes. See Lakes, glacial.
Glacial striae, location, direction: Winchell. Open file.
Glaciation of Alabaster area, W. M. Gregory: Vol. IX pt. 2.
Arenac County: Pub. 11.
Bay County: Ann. Rept. 1903.
Grand Rapids area: Vol. IX pt. 1.
Huron County: Vol. VIl pt. 2.
Isle Royale: Vol. VI.
Lapeer County: Ann. Rept. 1901.
Monroe County: Vol. VII pt. 1.
Northern Peninsula: E. Desor, F. and W. pts. 1 and 2; Ann.
Rept. 1904, 1907; Pub. 7, 25, 30, 40, 43.
Oakland County: Pub. 48 pt. 2.
Porcupine Mountains: Ann. Rept. 1905.
Sanilac County: Vol. VIl pt. 3.
Southern Peninsula: Pub. 9, 25, 30, 45, 48. Guidebooks
1931, 1932, 1934, 1936.
Tuscola County, C. A. Davis: Ann. Rept. 1908.
Van Buren County: Pub. 48 pt. 1.
Wayne County: Pub. 12.
Gladwin County, agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.
coal: Vol. VIlI pt. 2.

Publication 50 -- Foreword - Stratigraphic Nomenclature — Page 28 of 102



molding sands: Pub. 41.

oil and gas: Pub. 14; Misc.
road materials: Open file.

soils of, detailed data: Pub. 25.

Glass sand: Houghton, S.D. 1840, Vol. 2, No. 7; Vol. I, VII pt.

1 (history of use); Ann. Rept. 1907; Pub. 12. See Mineral
Resources.
Gleason, Dr. H. A., Ecological relations of invertebrate fauna,
Isle Royale: Ann. Rept. 1905, 1908.
Glenwood shore, Glacial Lake Chicago: Pub. 45, 48. See
Index to Nomenclature.
Glossary of geologic terms: Houghton, H.D. 23, Doc. 5, 1839;
Pub. 43.
mining and metallurgical terms: F. and W. pt. 1.
Gobel Ridge: Pub. 48.
Gogebic County, agriculture, data detailed: Pub. 25.
Bessemer down Black River: Geological section; Ann. Rept.
1906.
clays and shales: Pub. 36.
groundwater resources near Bessemer: P.R. 14.
lakes: Pub. 30.
molding sands: Pub. 41.
road materials: Open file.
soil of, detailed data: Pub. 25.
wells, logs: Ann. Rept. 1903.
See also Iron. Keweenaw. Huronian.
See Reported Exposures of Paleozoic Formations.
Gogebic iron range: Ann. Rept. 1904; Pub. 8, 17.
correlations of: Pub. 18.

Gold in Michigan: (M. E. Wadsworth) Rept. St. Bd. Geol. Surv.

1891-1892; Ann. Rept. 1906; Pub. 8; P.R. 10; Open file
report. See Mineral Resources.

Gold mining in Lake Superior region: Ann. Rept. 1904.

Gorbut, Devonian: See Index to Nomenclature.

Gordon, C. H., Geological report on Sanilac County: Vol. VII
pt. 3.

The Port Huron oil field; Wave cutting on west shore of Lake
Huron, Sanilac County, Michigan: Ann. Rept. 1901.

Gordon, W. C., A geological section from Bessemer down

Black River: Ann. Rept. 1906.

Grabau, A. W., Stratigraphy of the Traverse group of Michigan:

Ann. Rept. 1901.
and Sherzer, W. H., correlation of "Monroe beds":
Pub. 2.
fossils of Monroe formation: Pub. 2.
stratigraphic structure of Monroe formation: Pub. 2.

Grain of rocks, The, A. C. Lane: Vol VI.

Grand Island sandstone: Vol. | pt. 3.

Grand Lake, Devonian: See Index to Nomenclature.

Grand Ledge Coal Measures: Vol. lll; Pub. 40 pt. 2. See
Index to Nomenclature.

Grand Rapids group: Vol. V, VIl pt. 2, VIII pt. 2, IX pt. 2; Rept.
St. Bd. Geol. Surv. 1891-1892; Ann. Rept. 1908; Pub. 11,
38. See Index to Nomenclature.

gypsum district: Vol. IX pt. 2.
salt wells of: Houghton; Winchell.

Grand River group, defined: Pub. 40 pt. 2. See Index to
Nomenclature.

Grand Traverse County, agriculture, data detailed: Pub. 25.

clays and shales: Vol. VIl pt. 1; Pub. 36.
marl, cement: Vol. VIII pt. 3.

molding sands: Pub. 41.

road materials: Open file.

Grand Traverse Lake region: Pub. 30.

Granite, age of, C. E. Wright: Rept. St. Bd. Geol. Surv. 1891-
1892.

Granite Point, Marquette County, sandstone of: Vol. | pt. 3.

Granitic group, Huronian: F. and W. pt. 2; Vol. IV, V.

of Marquette iron region, C. Rominger: Vol. IV.

Granites: See Killarney, Presque Isle, Republic, Superior.

Graphite deposits: Vol. I pt. 1, I, IV; P.R. 10. See Mineral
Resources.

Graphite deposits, Taylor mine area, Justin Zinn: Open file.

Grassmere beach: Vol. VIl pt. 1; Ann. Rept. 1907; Pub. 9.
See Index to Nomenclature.

Gratiot County, agriculture, data detailed: Pub. 25.

clays and shales: Pub. 36.

coal: Vol. VIl pt. 2.

molding sands: Pub. 41.

oil and gas: Pub. 14, 37, 38; Misc.
road materials: Open file.

salt: Pub. 15.

Gravel: Vol. VIl pt. 1. See Mineral Resources. Sand and
Gravel.

See Road Materials Survey: Open file.

Gravel Point, Devonian: See Index to Nomenclature.

Graywacke group: Houghton, H.D. 24, 1838. See Index to
Nomenclature.

Great Lakes, changes in level of: Houghton, H.D. 23, 1839
and Doc. 3, H.D. 23, 1839; J.D. 1841, Vol. 1, No. 11; Chas.
Whittlesey, P. and W. pt. 2; Bela Hubbard in 3d Ann. Rept.
St. Geol. S.D. 1840, Vol. 2, No. 7.

erosion of shores of: Ann. Rept. 1901.

history of: Ann. Rept. 1905, 1907; Pub. 7, 9, 12, 25, 30, 40,
43, 44, 45. See Glacial Great Lakes.

origin of basins: F. and W. pt. 2.

Greenfield dolomite: Ann. Rept. 1908 (A. W. Grabau); Pub. 2,
48 pt. 2. See Index to Nomenclature.

"Greenstone"—chlorastrolite: C.T.J.; Pub. 37, 42.

Gregory, W. M., Report on Alabaster gypsum area: Vol. IX pt.
2.

Preliminary report on Arenac County: Ann. Rept. 1901.

Preliminary report on the gypsum deposits of Michigan: Ann.
Rept. 1902.

Recent shore forms: Ann. Rept. 1903.

Geological report on Arenac County: Pub. 11.

Grey limestone of Monroe County: Houghton, H.D. 24, 1838.

Grimsley, G. P., Geological map of Alabaster area: Vol. IX pt.
2.

The gypsum of Michigan and the plaster industry: Vol. IX pt.
2

Grindstones: Winchell; Vol. VII pts. 2 and 3. See Mineral
Resources.
Groos Quarry member of Trenton formation: Pub. 46.
Guidebook 1950. See Index to Nomenclature.
Grosse Isle, water (M. L. Fuller): Ann. Rept. 1904.
well (or James Swan): Ann. Rept. 1904.
Ground moraine, defined: Pub. 40 pt. 1.
Ground water: Vol. VIl pt. 2; Ann. Rept. 1901, 1904; Pub. 30,
42, 48.
Ground water hydraulics as a geophysical aid, J. G. Ferris:
T.R. 1.
hydrology: Pub. 48.
Ground water investigations, resources (Progress and
Technical Reports co-op. U. S. Dept. Interior, Geol. Surv.).
Benton Harbor area: P.R. 12.
Bessemer area, glacial deposits: P.R. 14.
Iron River district: T.R. 2.
Lansing area: P.R. 13.
Marquette iron-mining district: T.R. 3.
Oakland County: Pub. 48 pt. 2.
Southeastern Oakland County: P.R. 16.
Van Buren County: Pub. 48 pt. 1.
See Water Resources.
Guelph formation: Vol. VIl pt. 1; Pub. 21. See Index to
Nomenclature.
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fossils: Pub. 44.

Guide to uranium prospectors in Michigan, A, B. E. Kennedy:
Misc.

Gwinn iron bearing district: Pub. 8, 17, 18, 29. See Index to
Nomenclature.

correlation and structure of pre-Cambrian, R. C. Allen: Pub.
18.

Gypsum: Houghton, H.D. 24, 1838; Houghton, H.D. 23, 1839;
S.D. 1840, Vol. 2, No. 7; J.D. 1841, Vol. 1, No. 11; F. and
W. pt. 2; Vol. IX pt. 2; Ann. Rept. 1904; Pub. 8, 11, 40 pt. 2,
42, 44,48 pt. 2. See also Mineral Resources.

Gypsum of Michigan and the plaster industry, The, G. P.
Grimsley: Vol. IX pt. 2.

Hale, D. J., and others, Marl (bog lime) and its application to
the manufacture of Portland cement: Vol. VIII pt. 3.

Hall, Prof. James, Lower Silurian System: F. and W. pt. 2.
New and rare fossils from Paleozoic Series: F. and W. pt. 2.
Upper Silurian and Devonian Series: F. and W. pt. 2.
on Straits limestone: F. and W. pt. 2; Pub. 44.
work of in Michigan: Winchell; Ann. Rept. 1904 (quoted).

Hamilton Group: Winchell; Vol. lll, VII pt. 1. See Traverse.
See Index to Nomenclature.

shales (fossils): Winchell; Vol. 1lI, VIII pt. 1.

Hamilton, O. R., Michigan slate industry: Pub. 16, 19.
Iron ore industry in 1918: Pub. 29.

Hanbury slate: Pub. 8. See Index to Nomenclature.
problem: P.R. 5.

Hankinson, T. L., Observations on the fishes of Houghton

County: Pub. 20.
Results of the Shiras expeditions to Whitefish Point: Fishes:
Pub. 20.

, Davis, C. A., and Needham, J. G., A biological
survey of Walnut Lake, Oakland County, Michigan: Ann.
Rept. 1907.

Hardenberg, H. J., Michigan's mineral industries 1946, 1948,
1949: Misc.

Statistics covering costs and production of Michigan iron
mines 1952, 1953, 1954: Misc.

Hardwood Point Zone: Vol. VII pt. 2. See Index to
Nomenclature.

Harrietta clay, Wexford County: Vol. VIII pt. 1.

Harrietta shales: Vol. VIII pt. 1.

Hat Point sandstone: Vol. VII pt. 2. See Index to
Nomenclature.

Hautau, G. H., The Richfield challenge: P.R. 15.

Haymeadow Creek member of Trenton formation: Pub. 46.
Guidebook 1950. See Index to Nomenclature.

Helderberg group: J. Hall, F. and W. pt. 2; Winchell; Vol. | pt.
3,1l IV pts. 1 and 2. See Index to Nomenclature.

Hendricks series: Pub. 21. See Index to Nomenclature.

Henry, Alexander, on Copper Country history: Winchell.

Hermansville limestone: Pub. 40 pt. 1. See Index to
Nomenclature.

Herpetology of Michigan, A. G. Ruthven: Pub. 10.

Hiawatha Moraine: See Index to Nomenclature.

Higgins, Sylvester W., State Topographer, reports by:
Houghton, H.D. 23, 1839; S.D. 1840, Vol. 2, No. 7; J.D.
1841, Vol. 1, No. 11; J.D. 1846, No. 12.

Report of, on topography Ontonagon-Porcupine district:
C.TJ.

Subdivisions in Lake Superior District by: C.T.J.

Topographic maps of Calhoun, Washtenaw, Lenawee,
Jackson. These four maps are the survivors of the 16
county maps completed by Higgins.

Higgins Lake State Forest: Ann. Rept. 1901, 1903.

Hill, S. W., See Maps. C. T. Jackson, Foster and Whitney.

Hillsdale County: Houghton, H.D. 23, 1839; Winchell; Vol. VI
pt. 2.

agriculture, data detailed: Pub. 25.

clays and shales: Pub. 36.

coal: Vol. VIl pt. 2.

lakes: Pub. 30.

marl, cement: Vol. VIII pt. 3; Open file.

molding sands: Pub. 41.

Oil: Pub. 14; Misc.

road materials: Open file.

water: Ann. Rept. 1903.

See Reported Exposures of Paleozoic Formations.

Hinge Line, tilting, uplift, warping: Ann. Rept. 1907; Pub. 5, 30,
38, 40 pt. 1, 45.

Historical geology of Michigan, R. B. Newcombe: Pub. 38.

History, exploration, Copper Country: F. and W. pt. 1; Vol. I.

Iron region: F. and W. pt. 2; Vol. I.

Michigan gypsum industry: Vol. IX pt. 2.

oil and gas: Winchell; Pub. 38.

geology (survey) in Michigan: Winchell.

Hobbs, W. H., The late glacial and post-glacial uplift of the
Michigan basin: Pub. 5.

Earthquakes in Michigan: Pub. 5.

Hopper, W. E., Michigan copper industry: Pub. 21, 24, 27.
Hore, R. E., Michigan copper industry: Pub. 8, 13, 16, 19.

deposits: Pub. 19.

Houghton County. See also Copper. Keweenaw rocks.

agriculture, data detailed: Pub. 25.

clays and shales: Pub. 36.

copper: Vol. | pt. 2.

dip needle survey of: P.R. 7. fishes of: Pub. 20.

geology of: Vol. VI pt. 2. Guidebook 1947.

lakes: Pub. 30.

marl: Vol. VIII pt. 3.

molding sands: Pub. 41.

road materials: Open file.

water: Ann. Rept. 1903.

See Reported Exposures of Paleozoic Formations.

Houghton, Douglass, State Geologist 1838-1846, Geological
reports of, published in Legislative Documents.

1837, Relative to progress and advantages of the Geological
Survey, ms. col. University of Michigan.

1838, H.D. No. 8: Account of Geological Survey with D.
Houghton.

1838, H.D. No. 24: Relative to the rock formations and
mineral resources of Michigan.

1838, H.D. No. 46: Relative to benefits to agriculture of a
geological survey.

1839, S.D. No. 1: Improvement of state salt springs.

1839, H.D. No. 4: Improvement of state salt springs.

1839, H.D. No. 21: Relative to the iron ore, etc. on the
school sectionin T5 S, R 7 W, in Branch County.

1839, H.D. No. 23: Progress of the Geological Survey with
reports (Documents) of the Assistant Geologists, State
Botanist, State Zoologist, State Topographer.

1839, S.D. No. 3: Report of the Senate Committee on
manufacturers relative to Houghton's report on salt
springs and the salines of the state.

1839, S.D. No. 25: Relative to progress of the State
Geological Survey.

1840, H.D. No. 2: Relative to improvement of salt springs.

1840, S.D. No. 18: Account of expenditures for 1839.

1840, S.D. Vol. 2, No. 7: Annual Report. Geology of the
Northern or Upper Peninsula. Geology of the bog iron
ore of the Southern or Lower Peninsula. General geology
and mineral resources. Section.

1840, Informal report to Governor Woodbridge of progress,
ms. col. University of Michigan, on the Northern or Upper
Peninsula.
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1841, J.D. Vol. 1, No. 11: Annual Report of the State
Geologist.
1841, H.D. No. 35: Relative to county and state maps.
1842, H.D. No. 2: State salt springs.
1842, J.D. No. 9: Annual Report.
1843, J.D. No. 8: Annual Report.
1843, J.D. No. 9: State salt springs.
1844, J.D. No. 11: Annual Report.
Houghton, Douglass, Remarks on rocks between Chocolate
River and Granite Point: Ms. published in Vol. Il Appen. E.
Houghton, Douglass, memorial: Pub. 19.
reports of, referred to: Winchell; Vol. II, 11, IV, VII pt. 2, VIII
pt. 2, IX pt. 2; Pub. 38, 40 pt. 2, 44.
arrangement of rocks by, reported by Winchell.
Houghton, Jacob: Winchell; Vol. Il Appen. D (Iron ore docks at
L'Anse).
Howell structure: Pub. 38.

Hubbard, Bela, geology of organized counties: Houghton, H.D.

23, Doc. 5, 1839; Houghton, J.D. 1841, Vol. 1, No. 11.
reports on geology of Ontonagon-Porcupine district: C.T.J.
report on subdivisional surveys by D. Houghton, S. W.

Higgins, Wm. Ives: C.T.J.
referred to: Winchell; Vol. VIl pt. 1, VIII pt. 2.
Hubbard, Frederick, determination of latitude in Northern

Peninsula: Houghton, J.D. 1841, Vol. 1, No. 11.

Hubbard, Lucius L., State Geologist 1893-1899.
Macroscopic minerals of Michigan: Rept. St. Bd. Geol. Surv.
1891-1892.
Keweenaw Point felsites, report on: Vol. VI pt. 2.
Classification of copper rocks: Pub. 19.
Hudson River shales: Vol. V pt. 2, VIll pt. 1. See Index to

Nomenclature.

Humphrey, Richard L., Methods of and comments on testing

cement: Vol. VIII pt. 3.

Hunt, T. S., on the origin of gypsum: Vol. IX pt. 2.
Huron City series: Vol. VII pt. 2.
Huron County: Vol. lll, VIl pt. 2, VIII pts. 1 and 2, IX pt. 2.
agriculture, data detailed: Pub. 25.
Biological survey of the sand dune region on the southern
shore of Saginaw Bay: Pub. 4.
botanical notes on, C. A. Davis: Vol. VIl pt. 2.
Charity Islands, Coleoptera of: Pub. 20.
clays and shales: Pub. 36.
coal: Vol. VIl pt. 2.
dunes of: Pub. 20, 40 pt. 1.
geology, stratigraphy, soils, fossils, wells and borings,
economic geology, minerals, plants, list of: Vol. VII pt. 2.
Guidebook 1934.
marl, cement: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 14, 38; Misc.
report on, A. C. Lane: Vol. VIl pt. 2.
road materials: Open file.
saltin: Vol. VII pt. 2; Pub. 15.
See Map Section.
See Reported Exposures of Paleozoic Formations.
Huron Group: See Index to Nomenclature.
Huron Mountains: Ann. Rept. 1906; Pub. 7, 30.
geology of: Wm. Ives, C.T.J.
Blueprint map.
Huron River Region, water supplies of: Ann. Rept. 1904.
Huronian: Vol. | pt. 2, IV; Rept. St. Bd. Geol. Surv. 1891-1892;

Vol. V, VI pt. 2; Ann. Rept. 1906, 1908.
diabases intruded in: Vol. VI.
extrusives: Pub. 18.
group, revision of: Pub. 18.
in Iron River district: Pub. 3.
in Lake Superior area: Ann. Rept. 1904.

See Agogebic, Ajibik formation, Ajibik quartzite, Animikie,
Antoine dolomite, Anvil chert, Arenaceous slate group,
Bad River limestone, Bessemer sandstone, Bijiki, Brule
volcanics, Clarksburg, Copps, Corning A zone, Crystal
Falls formation, Crystal Falls series, Curry iron formation,
Eo-Huronian, Felch schist, Footwall series, Goodrich
quartzite, Greenwood iron formation, Groveland
formation, Gwinn series, Hanbury slate, Hemlock
greenstone, Holyoke iron formation, Huron Bay slates,
Iron River iron formation, Ironwood iron formation,
Ishpeming, Jasper Knob zone, Kona dolomite, Lake
Hanbury slate, L'Anse series, Loretto slate, Mareniscan
series, Menominee series, Mesnard quartzite,
Michigamme jasper, Michigamme slate, Michigan period,
Mount Mesnard quartzite, Negaunee iron formation,
Norrie iron formation, Norway limestone, Pabst, Paint
slate, Palms quartzite, Penokee, Princeton series,
Quinnesec schists, Randville dolomite, Saunders
formation, Siamo slate, Sturgeon quartzite, Sunday
quartzite, Timiskaming, Trader formation, Tyler slate,
Vulcan formation, Wewe slate, Yale. See Index to
Nomenclature.

Hussey, Russell C., Trenton and Black River rocks of
Michigan: Pub. 40 pt. 3.
Middle and Upper Ordovician rocks of

Michigan: Pub. 46.

Hydraulic cement, Alpena: Vol. lll pt. 1.
Hydraulics, ground water, as a geophysical aid, J. G. Ferris:
T.R. 1.
Hydrologic cycle: Pub. 48; P.R. 16.
Hydrology, Arenac County: Pub. 11.
Bessemer area: P.R. 14.
Hymenoptera of Isle Royale, annotated lists of, E. S. Titus:
Ann. Rept. 1908.
Ice Age. See Glaciation.
Ice beaches: Vol. VII pt. 3.
Igneous rocks, defined: Pub. 42.
lllinois glaciation: Vol. VII pt. 2; Ann. Rept. 1904; Pub. 12, 25,
40 pt. 1, 48 pt. 2. See Index to Nomenclature.
Imlay Outlet. See Index to Nomenclature.
Indians and galena: Vol. VIl pt. 2.
vocabulary of: F. and W. pt. 2.
Industries. See Counties.
Ingham County: Houghton, H.D. 23, Doc. 4, 1839; Winchell.
agriculture, data detailed: Pub. 25.
clays and shales: Vol. VIl pt. 1; Pub. 36.
coal: Vol. VIII pt. 2; Pub. 40 pt. 2.
Surface Geology of, H. M. Martin: Mimeograph.
ground water of Lansing area: P.R. 13.
marl: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 14, 38; Misc.
Pennsylvanian rocks of: Pub. 40 pt. 2.
road materials: Open file.
See Reported Exposures of Paleozoic Formations.
Inland lakes of Michigan, I. D. Scott: Pub. 30.
Insect galls of Michigan, M. T. Cook: Pub. 1.
Insects of Walnut Lake, Oakland County, J. G. Needham:
Ann. Rept. 1907 (Biological survey of Walnut Lake).
Interstate Oil Compact Commission, by Lee S. Miller: Pub. 47.
Intrusive rocks, Keweenawan diabases: Vol. VI pt. 1; Ann.
Rept. 1906.
Intrusive rocks of Mount Bohemia, The, F. E. Wright: Ann.
Rept. 1908.
Invertebrates of Isle Royale, annotated lists of, C. C. Adams:
Ann. Rept. 1908.
lonia County: Winchell.
agriculture, data detailed: Pub. 25.
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clays and shales: Vol. VIl pt. 1; Pub. 36.

coal: Vol. VIl pt. 2.

Eaton sandstone: Pub. 40 pt. 2.

lonia sandstone: Pub. 40 pt. 2.

marl: Houghton, S.D. 1840 Vol. 2, No. 7; Vol. VIl pt. 3.
molding sands: Pub. 41.

oil and gas: Pub. 14; Misc.

Pennsylvanian rocks of: Pub. 40 pt. 2.

road materials: Open file.

See Reported Exposures of Paleozoic Formations.

lonia sandstones, Pennsylvanian: See Index to Nomenclature.

losco County, Agriculture, data detailed: Pub. 25.
Alabaster area of: Pub. 11.
clays and shales: Pub. 36.
coal: Vol. VIl pt. 2.
gypsum: Vol. IX pt. 2.
lakes: Pub. 30.
marl: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 14, 37, 38; Misc.
recent shore forms, Tawas Point: Ann. Rept. 1903.
report on, W. M. Gregory: Ann. Rept. 1901.
saltin: Pub. 15.
See Reported Exposures of Paleozoic Formations.
lowan glaciation: Ann. Rept. 1904. See Index to
Nomenclature.
lowan series: Pub. 48. See Index to Nomenclature.
Ipperwash beds: Winchell.
Iridium in Michigan: P.R. 10.
Iron, discovery of, 1844, Iron Hills: Vol. I.
Menominee River: C.T.J.
Iron bearing rocks, T. B. Brooks: Vol. | pt. 1.
formations, nomenclature: Ann. Rept. 1904; P.R. 5, 6, 8, 9,
10.
in Bessemer-Black River area: Ann. Rept. 1906.
lithology of: Vol. | pt. 1.
stratigraphy of, A. C. Lane: Ann. Rept. 1904.
See Huronian. See Index to Nomenclature.
Iron County, agriculture, data detailed: Pub. 25.
Geologic and magnetic data of the Sholdeis-Boane and Red
Rock explorations: Open File report.
Ground water problems of the Iron River district: T.R. 2.
iron, gold, and copper districts, geology of: Rept. St. Bd.
Geol. Surv. 1891-1892.
Iron Mountain, Geology of the Menominee Range, vicinity of:
P.R. 6.
Iron River District, Geology of: Pub. 3.
molding sands: Pub. 41.
surface geology: Ann. Rept. 1906.
See Iron. Mines. Map Section. Land Economic Survey,
map.
See Reported Exposures of Paleozoic Formations.
Iron Group, Marquette iron region, C. Rominger: Vol. IV. See
Index to Nomenclature.
Iron Group of Huronian: (C. Rominger) Vol. IV, V pt. 1. See
Index to Nomenclature.
Iron Hills, discovery, 1844: Vol. I.
Iron industry. See Metallic Minerals.
Iron mines: Vol. |, IV; Pub. 3. Guidebook 1939.
production costs of: Misc. See Mineral Resources.
minerals: Vol. IV; Pub. 42.
mining industry—ores, reserves, statistics: Pub. 8, 16, 19,
24, 29, 33, 35, 37.
mining methods and cost: Vol. I.
Iron ore, bog, analyses: Vol. VIl pt. 2.
discovery of in Michigan: Vol. | pt. 1, Il Appen. D.
Iron ore dock at L'Anse: Vol. Il Appen. F.

furnaces consuming Lake Superior ore, statistical tables,
atlas: Vol. I.
trade, statistical tables, atlas: Vol. I.
Iron ores: Winchell; Vol. Il, IV pt. 1.
discovery of: Vol. Il Appen. D.
magnetic, analyses: Vol. Il.
ranges: Ann. Rept. 1904.
Iron Region, Geology and Topography of: F. and W. pt. 2.
history of: Vol. | pt. 1.

Iron River district, ores of: Vol. IV; Pub. 3, 8, 29. See Mining

Industry.
ground water problems of: T.R. 2.

Iron River iron bearing district of Michigan, The, R. C. Allen:
Pub. 3.

Ironwood formation: Pub. 18. See Index to Nomenclature.

Irving, R. D., on amygdaloids, copper veins, origin of copper:
Pub. 19.

Isabella County: Winchell.

agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.

coal: Vol. VIl pt. 2.

lakes: Pub. 30.

marl: Vol. VIII pt. 3.

molding sands: Pub. 41.

oil and gas: Pub. 14, 38; Misc.
road materials: Open file.

salt: Pub. 15.

Ishpeming gold range, A. K. Snelgrove: P.R. 10.

Islands of St. Clair delta: Vol. IX pt. 1.

Isle Royale: C.T.J.; Houghton, J.D. 1841, Vol. 1, No. 11; F.
and W. pts. 1 and 2; Winchell; Vol. V pt. 2, VL.

ancient mining: C.T.J.; F. and W. pt. 1.
An ecological survey of, C. C. Adams and others: Ann. Rept.

1908.

as a biotic environment, C. C. Adams: Ann. Rept. 1908.
ecological survey of: Ann. Rept. 1905.

fauna and flora of: Ann. Rept. 1905.

geological succession: Ann. Rept. 1908.

geology of: F.and W. pt. 1; A. C. Lane Vol. VI.

mammals and their ecological relations, C. C. Adams: Ann.

Rept. 1908.

(Includes annotated lists of: Beetles, plants,
invertebrates, molluscs, orthoptera, insects, fishes,
amphibians, birds, mammals.)

vulcanism: F.and W. pt. 2.
See Keweenawan. See Index to Nomenclature.

lves, Wm., Geological report on Huron Mountains: C.T.J.
Subdivisions in Lake Superior district by: C.T.J.

Jack pine flora, Arenac County: Pub. 11.

Jackson, Charles T., U. S. Geologist. Report by, on Lake
Superior Land District, U.S. S.D. 1, H.D. 5. Part 3 of
President Polk's message to 31st Congress.

Jackson coal group: Vol. V pt. 2; Rept. St. Bd. Geol. Surv.
1891-1892.

Jackson coal mines: Winchell; Vol. lll. See Index to
Nomenclature.

Jackson County: Houghton, H.D. 23, 1839; topographic map
1839; Winchell; Vol. I, VII pt. 1.

agriculture, data detailed: Pub. 25.

clays and shales: Vol. VIl pt. 1; Pub. 36.

coal: Vol. VIll pt. 2.

lakes: Pub. 30.

marl: Houghton, S.D. 1840, Vol. 2, No. 7; Vol. VIII pt. 3.

quarries: Vol. lll.

road materials: Open file.

sandstone: Vol. lll; Pub. 38, 40 pt. 2.

See Reported Exposures of Paleozoic Formations.
Jackson Iron Company, Historical sketch: Vol. 1.
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Jackson iron mine: Vol. I pt. 1, IV, V.
Jacobsville sandstone, defined: Ann. Rept. 1908; Pub. 14, 18,
38. See Index to Nomenclature.
Jasper conglomerate: Vol. VIl pt. 1; Pub. 42, 48.
Jaspillite, and iron ore beds: Rept. St. Bd. Geol. Surv. 1891-
1892.
metamorphism: Vol. Il.
Jenny, F. B., Magnetic analysis by: Vol. Il Appen. H.
Jesuit Rélacions, references to, quotes: C.T.J.; F. and W. pts.
1 and 2; Vol. I.
Jones process metallization of iron ores: Pub. 8.
Jordan Sandstone, Cambrian: See Index to Nomenclature.
Julien, Alexis, Lithology of iron ores: Vol. Il Appen. A.
and Brooks, T. B., Catalog of Huronian rocks: Vol.
Il Appen. B.
Kalamazoo County: Winchell.
agriculture, data detailed: Pub. 25.
clays and shales: Vol. VIl pt. 1; Pub. 36.
lakes: Pub. 30.
marl: Houghton, S.D. 1840, Vol. 2, No. 7; Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 14, 37, 38; Misc.
Kalamazoo Moraine: Pub. 9, 25, 30, 48 pt. 1, 49. See Index to
Nomenclature.
Kalkaska County, agriculture, data detailed: Pub. 25.
marl: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 38; Misc.
See Land Economic Survey Section, map, geological report.
Kames: Vol. VIl pt. 3; Ann. Rept. 1904, 1905, 1906; Pub. 7, 9,
25, 30, 48.
Kansan glaciation: Ann. Rept. 1904. See Index to
Nomenclature.
Kaolin: Vol. VIII pt. 1.
Kauffman, C. H., The Agaricaceae of Michigan: Pub. 26 (2
vols.).
Kedzie, F. S., analyses by: Vol. VIII pt. 1.
Keewatin in Lake Superior region: Keewatin = Laurentian.
Ann. Rept. 1904, 1908; Pub. 3.
See Index to Nomenclature.
See Kitchi schist, Mona schist.
Kelly, W. A., The Pennsylvanian system in Michigan: Pub. 40
pt. 2.
Kendall Ridge (Moraine): Pub. 48 pt. 1. See Index to
Nomenclature.
Kennedy, B. E. See also Wier, K. L.
A guide to uranium prospectors in Michigan: Misc.
Copper and iron mines in Michigan: Misc.
Kent County, agriculture, data detailed: Pub. 25.
clays and shales: Vol. VIl pt. 1; Pub. 36.
coal: Vol. VIl pt. 2.
distribution of plant societies in: Ann. Rept. 1901.
geology of: Ann. Rept. 1901.
lakes: Pub. 30.
marl: Houghton, S.D. 1840, Vol. 2, No. 7; Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 14, 38; Misc.
road materials: Open file.
See Reported Exposures of Paleozoic Formations.
Keweenaw County, agriculture, data detailed: Pub. 25.
See Keweenaw Region. Guidebook 1947.
See Reported Exposures of Paleozoic Formations.
Keweenaw Fault: Vol. | pt. 2, VI pt. 2; Pub. 6, 38.
Peninsula: Vol. V, VI pt. 2; Ann. Rept. 1906.
Keweenaw Region, Point, County: Houghton, J.D. 1841, Vol.
1, No. 11; F. and W. pt. 1.
copper: Vol. | pt. 2; Pub. 6.

geology of: Vol. VI pt. 2; Ann. Rept. 1906, 1908; Pub. 8, 19.
Guidebook 1947.

history of early mining: C.T.J.

water: Ann. Rept. 1903.

See Copper. Map Section. Keweenaw Series of Michigan, A.
C. Lane: Pub. 6 (2 vols., maps). See Index to
Nomenclature.

Keweenawan. See Adventure Lode, Albany Conglomerate,
Algomah amygdaloid, Allouez, Arcadia amygdaloid, Arnold
amygdaloid, Ashbed amygdaloid, Ashbed group, Atlantic
amygdaloid, Bad River gabbro, Baltic amygdaloid, Baltic
Conglomerate, Baltic sandstone, Baltic West amygdaloid,
Big Trap, Bohemia Conglomerate, Bohemia Range, Butler
amygdaloid, Calico amygdaloid, Calumet amygdaloid,
Calumet Conglomerate, Calumet and Hecla Conglomerate,
Central Mine, Chippewa felsite, Chippewa porphyry,
Conglomerate No. 8, Copper City flow, Copper Falls
Conglomerate, Copper Harbor formation, Copper Range,
Cupriferous Series, Douglass amygdaloid, Duluth gabbro,
Eagle River, Evergreen amygdaloid, Forest amygdaloid,
Forest Conglomerate, Freda sandstone, Great
Conglomerate, Great Copper Harbor Conglomerate, Green
amygdaloid, Greenstone flows, Hancock amygdaloid,
Hancock Conglomerate, Hancock West Conglomerate,
Houghton Conglomerate, Indiana Lode, Island Mine
Conglomerate, Isle Royale amygdaloid, Isle Royale trap,
Johnson Creek Conglomerate, Kearsarge amygdaloid,
Kearsarge Conglomerate, Kearsarge West amygdaloid,
Kearsarge West flow, Kingston Conglomerate, Knowlton
amygdaloid, Lac la Belle Conglomerate, Lake amygdaloid,
Lake Lode, Lake Shore Trap, Mabb aplite, Mandon
amygdaloid, Manitou amygdaloid, Mass amygdaloid,
Mayflower amygdaloid, Medora amygdaloid, Merchants
amygdaloid, Mesnard epidote, Michigan Conglomerate,
Middle Conglomerate, Minesota Conglomerate, Minong
breccia, Minong Conglomerate, Montreal amygdaloid,
Mount Bohemia Conglomerate, Mount Bohemia felsite,
Mount Bohemia gabbro, Mount Houghton felsite, National
sandstone, Nipigon, New Mass amygdaloid, New
Mayflower amygdaloid, No. 8 Conglomerate, Nonesuch
Lode, Nonesuch shale, Nonesuch sandstone, North
amygdaloid, North Butler amygdaloid, North Star
Conglomerate, Ogima amygdaloid, Ohio Trap, Old Colony
amygdaloid, Old Colony sandstone, Old Pewabic flow,
Oneida Conglomerate, Osceola amygdaloid, Outer
Conglomerate, Outer Copper Harbor Conglomerate,
Pewabic amygdaloid, Phoenix Mine group, Portage Entry
redstone, Quincy amygdaloid, Quincy-Pewabic, Rockland
sandstone, St. Louis amygdaloid, St. Marys epidote,
Shawmut amygdaloid, Shawmut Conglomerate, South
Butler amygdaloid, South Pewabic flow, Superior
amygdaloid, Superior West amygdaloid, Torch Lake
amygdaloid, Trappean series, Upper Keweenawan, Upper
Lime Rocks, West Minesota Conglomerate, White Pine,
Winona Conglomerate, Wolverine amygdaloid, Wolverine
sandstone, Wyandotte amygdaloid, Wyandotte North
amygdaloid. See Index to Nomenclature.

Keweenawan diabases: F.and W. pt. 1; Vol. VI pt. 1.

felsites: Vol. VI pt. 2.

group: Vol. V, VI pt. 2; Ann. Rept. 1903. See Index to
Nomenclature.

in Gogebic County down Black River: Ann. Rept. 1906.

lava flows, age of, M. E. Wadsworth: Rept. St. Bd. Geol.
Surv. 1891-1892.

of Isle Royale: Vol. VI pt. 1.

guestion (Cambrian or pre-Cambrian?): Ann. Rept. 1904.

sandstone: Vol. Ill; Ann. Rept. 1906.

series: Pub. 18, 19, 38.
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system, W. C. Gordon: Ann. Rept. 1906.
Keweenawan-Cambrian, age of: Ann. Rept. 1904, 1908.
Key to rock and mineral identification: Pub. 42.

Kidney iron formation (B. Hubbard): Houghton, S.D. 1840, Vol.
2, No. 7.

Killarney Granite. See Index to Nomenclature.

Killians, Devonian. See Index to Nomenclature.

Kinderhook: Pub. 48 pt. 2. See Index to Nomenclature.

Kinross Moraine. See Index to Nomenclature.

Kitchi schist, Keewatin. See Index to Nomenclature.

Kona dolomite: Pub. 21. See Index to Nomenclature.

Lake Algonquin. See Glacial Great Lakes.

Lake Arkona. See Glacial Great Lakes.

Lake basins, origin, classification of: Pub. 30.

Lake Border morainic system: Pub. 9, 25, 45 pt. 1, 48 pt. 1.
See Index to Nomenclature.

Lake County: Winchell.

agriculture, data detailed: Pub. 25.

clays and shales: Pub. 36.

coal: Vol. VIII pt. 2.

lakes: Pub. 30.

marl, cement: Vol. VIl pt. 3.

molding sands: Pub. 41.

oil and gas: Pub. 38; Misc.

road materials: Open file.

surface geology: Pub. 9, 25.

Lake Erie: Vol. VI pt. 1; Pub. 9.

Gogebic: Pub. 40 pt. 1.

Huron: Winchell; Vol. VII pt. 2.

A geological reconnaissance along the north shore of, I.
C. Russell: Ann. Rept. 1904.

Michigan: Vol. VII pt. 3; Pub. 7, 9, 25, 30, 45.

A geological reconnaissance along the north shore of, I.
C. Russell: Ann. Rept. 1904.

St. Clair: Vol. VIl pt. 2, IX pt. 1; Pub. 9.

Superior: Ann. Rept. 1907; Pub. 7, 25, 40 pt. 1.

Lake Hanbury series (Huronian): Vol. IV. See Index to
Nomenclature.

Lake lagoons (border lakes) of drowned river valleys, shore
Lake Michigan: Pub. 30.

Lake levels, changes, fluctuations of, in Great Lakes:
Houghton, H.D. 23, 1839; Houghton, H.D. 23, Doc. 5,
1839; J.D. 1841, Vol. 1, No. 11; F. and W. pt. 1; Refer
Jesuit Rélacions; Vol. VII pt. 2; Ann. Rept. 1901, 1904.

Lake Michigamme area, geology, minerals of, W. A. Seaman:
P.R. 10.

Lake ridges and terraces: Houghton, S.D. 1840, Vol. 2, No. 7;
J.D. 1841, Vol. 1, No. 11; Winchell; Ann. Rept. 1907.

Lakeshore trap, W. C. Gordon: Ann. Rept. 1906. See Index to
Nomenclature.

Lake Superior Land District reports, geography, geology,
climate: C.T.J.; F. and W.

Region, stratigraphy of: Ann. Rept. 1904.

Lake Superior Region, Report Special Committee on
Nomenclature of: Ann. Rept. 1904.

Lake Superior sandstone: Houghton, S.D. 1840, Vol. 2, No. 7;
J.D. 1841, Vol. 1, No. 11; Winchell; Vol. | pt. 3; Ann. Rept.
1904, 1908; Pub. 14, 30, 38, 39. See Index to
Nomenclature.

Lakes and bogs of Michigan, C. A. Davis: Ann. Rept. 1906.

swamps: Houghton, H.D. 23 Doc., 1839.

Lakes of Alpena County: Vol. IlI; Pub. 30.

Cheboygan River basin: Pub. 30.

Grand Traverse region: Pub. 30.

Kalamazoo morainic and outwash system: Pub. 30.

Northern Peninsula: Pub. 30, 40 pt. 1.

Port Huron morainic system: Pub. 30.

Southern Peninsula: Pub. 30.

Valparaiso-Charlotte morainic and outwash system: Pub. 30.
Western interlobate area: Pub. 30.

Lakes of Northern Peninsula, discussion of: Pub. 30.
Bass, Baraga County. Canyon, Marquette County.
Big Spring (Kitchitikipi), Chicagon, Iron County.
Schoolcraft County. Conway, Marquette County.
Brevort, Mackinac County. Gogebic, Gogebic and
Indian, Schoolcraft County. Ontonagon counties.
Ives, Marquette County. Pine, Marquette County.
Manistique, Luce and Portage, Houghton County.
Mackinac counties. Portage, Marquette County.
Michigamme, Marquette Rush, Marquette County.
County. Whitefish (now South
Mountain, Marquette Manistique), Mackinac
County. County.

Lakes of Southern Peninsula, discussion of: Pub. 30.
Austin, Kalamazoo County. Higgins, Roscommon

Bass, Mason County. County.
Bass, Washtenaw County. Houghton, Roscommon
Bawbeese, Hillsdale County.

County. Hubbard, Alcona County.

Bear, Manistee County.
Beebe, Oakland County.

Indian, Cass County.

Kaiser, St. Joseph County.

Betsie, Benzie County. Kalamazoo, Allegan County.

Big Blue, Muskegon Klinger, St. Joseph County.
County. Little Clam (Cadillac),

Big Clam (Mitchell), Wexford County.
Wexford County. Long, Alpena County.

Big Star, Lake County. Long, Genesee County.

Black, Cheboygan County. Long, Grand Traverse

Burt, Cheboygan County. County.

Cadillac, (Little Clam), Long, losco County.
Wexford County. Long, Kalamazoo County.

Carp, Emmet and Long, St. Joseph County.
Cheboygan counties. Magician, Cass County.

Cass, Oakland County. Manistee, Kalkaska County.

Cavanaugh, Washtenaw Marble, Branch County.

County. Middle, Muskegon County.
Chippewa, Mecosta Miner, Allegan County.
County. Missaukee, Missaukee
Clark, Jackson County. County.
Clear, St. Joseph County. Mitchell (Big Clam), Wexford
Coldwater, Branch County. County.
Coldwater, Isabella Mullet, Cheboygan County.
County. Muskegon, Muskegon
Cora, Van Buren County. County.

Corey, St. Joseph County.
Crooked, Barry County.

North, Muskegon County.
Orchard, Oakland County.
Crooked, Emmet County. Otsego, Otsego County.
Crooked, Washtenaw Ottawa, Monroe County.
County. Otter, Oakland County.

Crystal, Benzie County. Paw Paw, Berrien County.
Crystal, Montcalm County. Pentwater, Oceana County.
Devils, Lenawee County. Pere Marquette, Mason

Dewey, Cass County. County
Diamond, Cass County. Pike (West), Kalamazoo
Douglas, Cheboygan County.

County. Pine (Charlevoix), Charlevoix
Duck, Calhoun County. County.

Duck, Grand Traverse Pine, Oakland County.
County. Platte, Benzie County: also

East, Muskegon County. Pub. 45 pt. 2.

Elk, Antrim and Grand Portage, Crawford County.
Traverse counties. Portage, Manistee County.

Fremont, Newaygo County. Reed, Kent County.

Glen, Leelanau County. Round, Benzie County.
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Goguac, Calhoun County.

Gourd Neck, Kalamazoo
County.

Grand, Presque Isle
County.

Green, Grand Traverse
County.

Gull, Kalamazoo County.

Gun, Barry County.

Hay, Emmet County.

Hess, Newaygo County.

Sylvan, Oakland County.

Torchlight, Antrim County.

Twin, Muskegon County.

Van Etten, losco County.

Vineyard, Jackson County.

Round, Kalkaska County.

Round, Lenawee County.

Sage, Ogemaw County.

Silver, Grand Traverse
County.

Spring, Ottawa County.

Sugar Loaf, Washtenaw
County.

Sunken Lake, Presque Isle
County.

Wamplers, Jackson and
Lenawee counties.

West (Pike), Kalamazoo
County.

West, Muskegon County.

White, Muskegon County.

Wall, Barry County. Whitmore, Washtenaw

Walled, Oakland County. County.

Walloon, Charlevoix Wolf, Muskegon County.
County. Zukey, Livingston County.

Lakes, geology, physiography of: Ann. Rept. 1904; Pub. 30.
Lakes, glacial. See Glacial Great Lakes.
Lakes, Glacial, Algonquin: Vol. VIl pts. 1 and 2; Ann. Rept.
1904, 1907; Pub. 7, 9, 12, 25, 30, 40, 43, 45.
Arkona: Ann. Rept. 1907; Pub. 9, 11, 12, 25, 30.
Chicago: Ann. Rept. 1907; Pub. 9, 25.
Dana: Ann. Rept. 1907.
Dowagiac: Pub. 30, 48 pt. 1.
Duluth: Ann. Rept. 1907; Pub. 25.
Elkton: Pub. 25.
Glenwood: Pub. 45, 48 pt. 1.
Iroquois: Ann. Rept. 1907.
Jean Nicollet: Ann. Rept. 1907.
Lundy: Pub. 25.

Maumee: Vol. VIl pts. 1 and 2; Ann. Rept. 1907; Pub. 9, 11,

12, 25.
Nipissing: Vol. VIl pt. 2, IX pt. 1; Ann. Rept. 1904, 1907;
Pub. 7, 9, 25.

Ontonagon: Ann. Rept. 1907; Pub. 7, 25.

Pullman: Pub. 48 pt. 1.

Rouge: Pub. 7, 12, 25.

Saginaw: Vol. VIl pt. 2; Ann. Rept. 1907; Pub. 9, 25.

St. Clair: Vol. IX pt. 1; Ann. Rept. 1907; Pub. 9, 25.

Superior: Ann. Rept. 1907.

Warren: Vol. VIl pts. 1 and 2; Ann. Rept. 1907; Pub. 9, 11,
25.

Wayne: Pub. 9, 12, 25.

Whittlesey: Vol. VIl pts. 2 and 3, IX pt. 1; Ann. Rept. 1907;
Pub. 9, 25.

See also Index to Nomenclature. Guidebooks 1931, 1934,
1936, 1948.

Lakes, Great, shores, erosion of: Ann. Rept. 1901, 1904.
Lamey, Carl A. (See also Dutton, C. E.)

Geology of an area near Randville: Open Pile report.

Geology of an area southwest of Randville, Dickinson
County: Open File report.

Geology of a part of the Felch Mountain iron range: Open
File report.

and Dutton, C. E.

Geology of the Menominee Range, vicinity of Iron Mountain:

P.R. 6.
Geology of the Menominee Range, Norway to Waucedah:
P.R. 8.
Landes, K. K., Ehlers, G. M., and Stanley, G. M., Geology of
the Mackinac Straits region: Pub. 44.
Lane, Alfred Church, State Geologist 1899-1909.

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

Geologic section of Michigan: Rept. St. Bd. Geol. Surv.
1891-1892.

The geology of lower Michigan with reference to deep
borings: Vol. V pt. 2. (Includes notes of C. E. Wright,
edited by Lane).

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

references to: Vol. VIl pts. 1 and 3, VIl pts. 1, 2 and 3, IX
pts. 1 and 2.

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

Coal of Michigan: Vol. VIl pt. 2. (also in Michigan Miner).

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

Annual Reports of 1900-1909. First and second annual
reports, 1900, 1901, published in Michigan Miner; 3d to
10th annual reports published in Annual Reports for 1903
to 1908.

Mineral resources of Michigan: See Annual Reports.

Surface geology of Arenac County: Ann. Rept. 1901.

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

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.

Stratigraphy of iron-bearing rocks: Ann. Rept. 1904.

Discussion of the Keweenaw Series of Michigan: Ann. Rept.
1906.

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

Marshall sandstone: Ann. Rept. 1908.

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

Classification of copper rocks: Pub. 19.

Decomposition of Keweenawan rocks: Pub. 19.

on amygdaloids, sulphides, arsenides of copper: Pub. 19.

Origin of copper deposits: Pub. 19.

Classification of Mackinac rocks by: Pub. 44.

and Seaman, A. E. Notes on the geological

section of Michigan: Ann. Rept. 1908.

Lapeer County: Vol. VIl pt. 3; Ann. Rept. 1901, 1907.
agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.
geology of: Ann. Rept. 1901, 1907.
marl: Vol. VIII pt. 3.
molding sands: Pub. 41.
road materials: Open file.
Laramide revolution, effect of on Michigan rocks: Pub. 48 pt.
2.
Late Glacial and Post-glacial Uplift in Michigan, W. H. Hobbs:
Pub. 5.
Laughing Whitefish River sandstone: Vol. | pt. 3.
Laurentian problem, The, A. C. Lane: Ann. Rept. 1904.
Laurentian series (Logan): Winchell; Vol. V pt. 1. See Index to
Nomenclature.
in Lake Superior region: Ann. Rept. 1904, 1906, 1907. See
Palmer gneiss.
Lauthium in Michigan: P.R. 10.
Lava flows. See Keweenaw. Isle Royale.
Laws, mining, 1870: Vol. I, Ill.

salt industry: Vol. 1l1.

See Acts relating to Michigan geology and mineral industry.
Lawton, C. D., Mining laws of Michigan: Vol. Il Appen. I.
Lawton, C. L., Description of Central Mine vein, Minesota

Lode: Pub. 19.
Lead in Michigan: P.R. 10.
Leathers, A. L., on fish of sand dune region, Saginaw Bay:
Pub. 4.
Leelanau County: Winchell.
agriculture, data detailed: Pub. 25.
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clays and shales: Pub. 36.
lakes: Pub. 30.
marl: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 38; Misc.
See Reported Exposures of Paleozoic Formations.
Legislation affecting oil and gas operations: Pub. 47.
recommended by State Geologists on water, deep drilling,
biological survey, topographic survey, soil survey. See
Annual Reports of A. C. Lane and Pub. 17 of R. C. Allen.
Leipsic beach, glacial: Vol. VIl pt. 1.
Leith, C. K., On origin of copper deposits: Pub. 19.
Lenawee County, agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.
lakes: Pub. 30.
marl: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil exploration in: Pub. 14, 38; Misc.
road materials: Open file.
topographic map of: Houghton, S.D. 1840, Vol. 2, No. 7;
Winchell.
water: Ann. Rept. 1903.
Levels of Lake Huron: Vol. VII pt. 2. See Lake Levels,
changes in.
Leverett, Frank, Glacial geology of the Grand Rapids area:
Vol. IX pt. 2.
Surface geology of Alcona County: Ann. Rept. 1901, 1907.
Surface geology of the Northern Peninsula: Pub. 7, 25.
Surface geology of the Southern Peninsula: Pub. 9, 25, 48.
Surface geology and agricultural conditions of Michigan:
Pub. 25.
Lighthouse Point series: Vol. VIl pt. 2. See Index to
Nomenclature.
Lignite in Michigan: Winchell. See Coal.
Lime: Vol. VIl pt. 1, VIl pt. 3. See Mineral Resources reports.
Limestone, analyses of: Ann. Rept. 1901, 1903.
and dolomite: Pub. 12.
Corniferous: Houghton, J.D. 1841, Vol. 1, No. 11; Winchell;
Ann. Rept. 1907.
Dundee: Vol. VIl pt. 1; Pub. 14, 38.
economics of: Pub. 44. See Mineral Resources.
Exposures of: See Reported Exposures of Paleozoic
Formations.
gray: Houghton, H.D. 24, 1838.
in Michigan: Houghton, J.D. 1841, Vol. 1, No. 11; F. and W.
pt. 2; Winchell; Ann. Rept. 1907; Pub. 21.

industrial uses of: Ann. Rept. 1901. See Mineral Resources.

Little Thunder Bay: Vol. lIl.

Little Traverse Bay: Houghton, J.D. 1841, Vol. 1, No. 11;
Winchell; Vol. VIII pt. 1.

Little Traverse Group: Vol. VIl pt. 1.

Mackinac: Houghton, J.D. 1841, Vol. 1, No. 11; F. and W. pt.

2; Pub. 44 (Breccia).
Mackinac Straits region: Pub. 43, 44.
Manistee (Douglass): J.D. 1841, Vol. 1, No. 11.

Monroe, of: Houghton, H.D. 23, 1839; H.D. 23, Doc. 5, 1839.

Mountain: Houghton, H.D. 23, Doc. 5, 1839; Pub. 12.
near Rogers City: Ann. Rept. 1904; Pub. 44.
Norway belt: Vol. IV.
of Felch district: Vol. IV.
Marquette district: Vol. IV.
Menominee district: Vol. IV.
Pennsylvanian: Pub. 40 pt. 2.
Silurian: F. and W.; Vol. IV.
Wayne County: Pub. 12.
Point au Gres: Houghton, J.D. 1841, Vol. 1, No. 11.
quarries: Winchell; Vol. VII pt. 1; Ann. Rept. 1901; Pub. 12,
14, 38, 42, 44.

Report on, by R. A. Smith: Pub. 21.

Rogers City, near: Ann. Rept. 1901, 1904.

solution activity in: Pub. 43.

Thunder Bay (Douglass): J.D. 1841, Vol. 1, No. 11. Ann.
Rept. 1901.

uses: Vol. VIl pt. 1. See Mineral Resources.

See Guidebooks.

Limestone Mountain, Geology of: C.T.J.; F. and W.; Vol. | pt.
3; Pub. 17, 18.

Limestones of Michigan, The, R. A. Smith: Pub. 17, 21.

of the Mackinac Straits Region: Pub. 44.

Linear surveys, Northern Peninsula, 1845-1846, by Wm. Burt:
C.TJ.

Lingula shales, Pennsylvanian: See Index to Nomenclature.

Lithium in Michigan: P.R. 10.

Lithological descriptions of Huronian and Laurentian rocks:
Vol. Il Appen. A.

Lithology of copper bearing rocks: Vol. | pt. 1.

iron bearing rocks from microscopic sections of 78 Huronian
rocks, C. E, Wright: Vol. | pt. 1.

Little Lake Hills formation: Pub. 18.

Little Thunder Bay limestones: Vol. Ill; Ann. Rept. 1901
(Grabau).

Little Traverse Bay limestones (Douglass): Houghton, J. D.
1841, Vol. 1, No. 11; Winchell; Vol. VIII pt. 1. See Index to
Nomenclature.

Little Traverse limestone: Winchell; Vol. V (Traverse Group, A.
C. Lane).

Little Two Hearted River: Pub. 40.

Livingston, Burton E., Distribution of plant societies in Kent
County: Ann. Rept. 1901.

Relation of soils to natural vegetation in Roscommon and
Crawford counties: Ann. Rept. 1903.
Livingston County: Winchell.
agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.
coal: Vol. VIl pt. 2.
lakes: Pub. 30.
marl: Vol. VIII pt. 3; Open file.
molding sands: Pub. 41.
oil and gas: Pub. 14, 38; Misc.

Localities, collecting: Pub. 42, 46.

Lockport and Guelph dolomite: Ann. Rept. 1908. See Index to
Nomenclature.

Lodes, copper: Pub. 19.

Logan fm. Mississippian: See Index to Nomenclature.

Logan sills and "Red Rocks": Ann. Rept. 1904.

Logs of Northern Peninsula wells: Ann. Rept. 1903. See
Borings. Open file.

Logs of Southern Peninsula wells and borings. 25000 to
30000 well logs, includes "Sample Logs". Open file.

Long Lake Series: Pub. 21, 38. See Index to Nomenclature.

shales, A. W. Grabau: Ann. Rept. 1901.

Lorraine and Maysville: Ann. Rept. 1908. See Index to
Nomenclature.

Utica formations, I. C. Russell: Ann. Rept. 1904.

Lorraine formation: Pub. 38. See Index to Nomenclature.

Lorraine or Maysville: Pub. 14.

Lost interval, Great Lakes history: Pub. 43.

Lotus beds, Monroe County: Vol. VIl pt. 1.

Lower Grand Rapids Group, Series: Ann. Rept. 1905; Pub. 11.
See Index to Nomenclature.

Helderberg limestone: Vol. V pt. 2.

Limerock: Houghton, H.D. 24, 1838; Winchell.

Magnesian Group: F. and W. pt. 1; Pub. 38. See Prairie du
Chien.

Marshall: Winchell; Vol. VII pt. 1. See Index to
Nomenclature.
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Monroe beds: Rept. St. Bd. Geol. Surv. 1891-1892; Ann.
Rept. 1901, 1904, 1908; Pub. 14, 21. See Index to
Nomenclature.

Pentamerus: Vol. VIl pt. 1. See Index to Nomenclature.

"Lower Sandstone": Houghton, H.D. 24, 1838.

Lower Silurian System: Winchell. See Index to Nomenclature.

Lowville, Ordovician: See Index to Nomenclature.

Lucas dolomite: Ann. Rept. 1908 (Grabau); Pub. 2, 48. See
Index to Nomenclature.

Luce County, agriculture, data detailed: Pub. 25.

clays and shales: Pub. 36.

dunes: Pub. 40 pt. 1.

lakes: Pub. 30.

molding sands: Pub. 41.

road materials: Open file.

surface geology: Pub. 40 pt. 1. Guidebook 1948.

water supply: Ann. Rept. 1903.

See Land Economic Survey, geology, surface formations.

Ludgen, W., Origin of copper deposits: Pub. 19.

Lundy Glacial Lake: Pub. 12. See Index to Nomenclature.

Macfarlane, T., Description of Isle Royale, Pewabic Lode:
Pub. 19.

Mackinac breccia: Vol. I, lll; Pub. 44. See Index to
Nomenclature Guidebooks 1941, 1944,

Mackinac County: Ann. Rept. 1901.

agriculture, data detailed: Pub. 25.

clays and shales: Pub. 36.

geology: Ann. Rept. 1904. Guidebook 1948.

lakes: Pub. 30.

molding sands: Pub. 41.

oil and gas: Pub. 14; Misc.

road materials: Open file.

See Reported Exposures of Paleozoic Formations.

Mackinac Island: Houghton, H.D. 23, 1839; F. and W ;
Winchell; Vol. | pt. 3, lll; Ann. Rept. 1904 (Russell); Pub. 5,
9, 17, 38, 43. Guidebooks 1941, 1944.

plants on shore of: Pub. 31.

Pre-Historic: Pub. 43.

Mackinac State Park: Pub. 22.

Mackinac Straits area, geology of: Pub. 44. Guidebooks
1941, 1944.

Mackinac limestone: Houghton, J.D. 1841, Vol. 1, No. 11; J.
Hall, F. and W. pt. 2; Grabau, Ann. Rept. 1901; Pub. 23,
44. See Index to Nomenclature.

Macomb County: Winchell; Pub. 9, 25.

agriculture, data detailed: Pub. 25.

clays and shales: Pub. 36.

marl: Vol. VIII pt. 3.

molding sands: Pub. 41.

oil exploration in: Pub. 14, 37, 38; Misc.

salt: Pub. 15.

Macroscopic minerals of Michigan, (Hubbard): Rept. St. Bd.
Geol. Surv. 1891-1892.

Magnetic variations, Lake Superior region, tables of, Chas.
Whittlesey: F. and W. pt. 2, report on by S. W. Higgins:
Houghton, J.D. 1841, Vol. 1, No. 11.

Magnetism of rocks (of Northern Peninsula): Vol. | pt. 1.

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

Mammals of Isle Royale and their ecological relations, C. C.
Adams: Ann. Rept. 1908.

Michigan, catalog: Houghton, H.D. No. 3, Doc. 1, 1839;
Winchell; Vol. IX pt. 2.

Porcupine Mountains and Isle Royale, C. C. Adams: Ann.
Rept. 1905.

sand dune region, Saginaw Bay: Pub. 4.

Mammoth and mastodon: Ann. Rept. 1901, 1905.

Manganese in Michigan: P.R. 10.

See also Iron.
Manistee County: Winchell; Ann. Rept. 1901.
agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.
lakes: Pub. 30.
marl: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 14, 38; Misc.
road materials: Open file.
salt: Pub. 15.

Manistee Moraine: Pub. 45 pt. 2. See Index to Nomenclature.

Manistique formation, Series, Silurian: Pub. 38. See Index to
Nomenclature.

Manistique lakes: Vol. | pt. 3.

River: Vol. | pt. 3; Pub. 40 pt. 1.
Series: Pub. 21.

Manitou Island: Vol. lIl.

Manitoulin, Silurian: See Index to Nomenclature.

Manitowash Range, geology of: Pub. 18.

Manlius, Silurian: See Index to Nomenclature.

Maps. See Map Section.

Marble: Winchell; Vol. lll. Mineral resources.

Marcellus shale: Vol. VIl pt. 1. See Chart. See Index to
Nomenclature.

Marenisco Range, geology of: Pub. 18. See Index to
Nomenclature.

Marl: Houghton, H.D. 23 and Doc. 4, 5, 1839; Houghton, S.D.
1840, Vol. 2, No. 7; Vol. VIl pts. 1, 2 and 3; Pub. 21, 30.
See Mineral Resources.

Analyses: Ann. Rept. 1901, 1903.
Origin of bog limes, A. C. Lane: Vol. VIII pt. 2.
Report on by D. J. Hale, VIII pt. 3.
Survey of deposits, by counties. Open file.
Walnut Lake: Ann. Rept. 1907.
Marquette County, agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.
geology of Spruce and Peshekee River area of: P.R. 11.
lakes: Pub. 30.
mineral investigations in: P.R. 10.
molding sands: Pub. 41.
Ordovician rocks: Pub. 40 pt. 3, 46.
water supply: Ann. Rept. 1903; T.R. 3.
See Iron.
See Reported Exposures of Paleozoic Formations.
Marquette District: Ann. Rept. 1904; Pub. 8, 18, 29; T.R. 3.
Iron Range, geology of: Vol. IV; P.R. 10. Guidebook 1939.
Range: Ann. Rept. 1904; P.R. 10.
Stratigraphy of, M. E. Wadsworth: Rept. St. Bd. Geol. Surv.
1891-1892.
See Map Section.
Marquette Iron Region, C. Rominger: Vol. IV.
Ground water investigations in: T.R. 3.

Marquette Region, geology of: Vol. I pt. 1, I, Il pt. 3, IV, V.

Marshall Group, defined, Winchell: Rept. St. Bd. Geol. Surv.
1891-1892.

See Index to Nomenclature.

fossils, Winchell: Vol. VII.

quarries: Vol. VII.

sandstone, Winchell: Rept. St. Bd. Geol. Surv. 1891-1892;
Vol. Ill, V, VII, VIII, IX; Ann. Rept. 1905, 1908; Pub. 14,
15, 38, 42, 48 pt. 2.

brine of: Pub. 15.

Marshes: Houghton, J.D. 1841, Vol. 1, No. 11, Higgins report.

Martin, Helen M., Nonmetallic minerals, review of: Pub. 29, 32,
33.

Centennial geological map of Michigan: Pub. 39.
Rocks and minerals of Michigan (with O. F. Poindexter and
S. G. Bergquist): Pub. 42, 1939.
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revision of 1953.
Map surface (glacial) geology, Southern Peninsula: Pub. 49.
See Contributions to Public Education in Geology, and Misc.
Mimeographed reports.
Marvine, A. R., Eagle River section, copper: Vol. | pt. 2.
Mason County: Winchell; Vol. VIII pt. 2; Pub. 9, 25.
agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.
lakes: Pub. 30.
marl, cement: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 14, 37, 38; Misc.
road materials: Open file.
salt: Pub. 15.
Mason esker: Houghton, H.D. 13, Doc. 4, 1839.
Mastodon fossil: Winchell.
Maumee, Lake, glacial: ol. VII pt. 1; Pub. 9, 12, 25.
Guidebook 1936. See Index to Nomenclature.
Maxville, Mississippian: See Index to Nomenclature.
Mayville, Silurian: See Index to Nomenclature.
Maysville, Ordovician: See Index to Nomenclature.
Mazomanie formation: Pub. 38. See Index to Nomenclature.
McCreary, Otto, Ecological distribution of birds of Isle Royale:
Ann. Rept. 1908.
, and others, Annotated list of birds: Ann. Rept.
1905.
, and others, Birds of the Porcupine Mountains:
Ann. Rept. 1905.
McLouth, C. D., on Muskegon County oil and gas: Ann Rept.
1901.
Mecosta County: Winchell.
agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.
coal: Vol. VIlI pt. 2.
lakes: Pub. 30.
marl: Vol. VIII pt. 3.
molding sands: Pub. 41.
road materials: Open file.
Medina, Ordovician, Silurian. See Index to Nomenclature.
Megabreccia, defined: Pub. 44.
Menominee County: Ann. Rept. 1903, (Russell) 1904, 1906;
Pub. 46.
agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.
marl: Open file.
oil and gas: Pub. 14; Misc.
Ordovician rocks: Pub. 40 pt. 3, 46.
Guidebook 1950.
road materials: Open file.
surface geology, (Russell): Ann. Rept. 1906.
See Map Section. Land Economic Survey, map, geological
report.
See Reported Exposures of Paleozoic Formations.

Menominee district or region, iron: Vol. | pt. 1, lll, IV pt. 2, V pt.

2; Pub. 8, 29.
quartzites of, M. E. Wadsworth: Rept. St. Bd. Geol. Surv.
1891-1892.
Menominee iron region, C. Rominger: Vol. IV; P.R. 5, 6, 8.
Guidebook 1939.
Menominee Range: Pub. 17, 18; P.R. 5, 6, 8, 9.
extension of eastward, R. C. Allen: Pub. 18.
Meramecian, Mississippian: See Index to Nomenclature.
Mershon expedition to the Charity Islands, coleoptera of, A. W.
Andrews: Pub. 20.
Mesozoic era in Michigan: Pub. 38.
Mesozoic history of Michigan: Pub. 48.
Metabentonite in Ordovician: Pub. 46.

Metallic minerals of Michigan, geology, statistical reviews:
Pub. 8, 13, 16, 19, 21, 24, 27, 29, 32, 33, 34, 35, 37; P.R.
10; S.R, 1, 2; Misc.

ores of Michigan: Winchell. See Copper. Iron.

Metallization of low grade ores, Jones Process: Pub. 8.

Metallurgical qualities: Vol. Il Appen. J.

Metamorphic rocks: Houghton; Vol. Il; Pub. 42. See also
Huronian.

Meteorites: Ann. Rept. 1901; Pub. 42.

"Metropolitan area", "district”, defined: Pub. 48 pt. 2.

Metropolitan Trough (iron): Pub. 8.

Meuche, A. H., Development of copper mines of Lake Superior
and their geological relations: Pub. 6.

Mica schist group, Huronian: Vol. IV, V.

of Marquette iron district, C. Rominger: Vol. IV.

Michigamme iron formation: Ann. Rept. 1906; (Hanbury) Pub.
3. See Index to Nomenclature.

Michigan basin, history of: Vol. IX pt. 2; Pub. 14, 38, 48 pt. 2.

theory of origin and growth of: Pub. 38.

Michigan Forestry Reserve, The: Ann. Rept. 1903.

Michigan Geological Survey, history: Winchell; Vol. 1.

Michigan gold mines: P.R. 10.

Michigan inland lakes, studies of, I. D. Scott: Pub. 22, 30.

Michigan Period, Huronian, proposed: Rept. St. Bd. Geol.
Surv. 1891-1892.

Michigan Salt Group: Winchell; Vol. IX. See Index to
Nomenclature.

Michigan Series: Vol. VI, IX; Pub. 14. See Index to
Nomenclature.

Michigan slate industry: Pub. 19. See Mineral Resources.

Microscopic characteristics of Michigan minerals, A. C. Lane:
Rept. St. Bd. Geol. Surv. 1891-1892.

Middle-Upper Huronian unconformity in quartzites of Little
Lake, R. C. Allen and L. P. Barrett: Pub. 18.

Midland County: Winchell.

agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.

coal: Vol. VIl pt. 2.

marl: Vol. VIII pt. 3.

molding sands: Pub. 41.

oil and gas: Pub. 14, 37, 38; Misc.
road materials: Open file.

salt: Pub. 15.

Miles, Dr. M., State Zoologist, Catalog of birds, mammals,
mollusks, reptiles, plants: Winchell.

Miller, Lee S., Oil and gas conservation in Michigan: Pub. 47.

Mineral collecting localities: Pub. 42 and County Reports. See
Reported Exposures of Paleozoic Formations.

Mineral identification: Pub. 42, key.

Mineral lands of Lake Superior districts from Portage Lake to
Montreal River, lists of: C.T.J.

Mineral springs: Winchell; Houghton, H.D. 24, 1838;
Houghton, H.D. 23, 1839; Vol. Ill, V pt. 2, VIl pts. 1 and 2,
VIl pts. 1 and 2; Pub. 12.

Mineral statistics, Commissioner of: Ann. Rept. 1901. See
Mineral Resources.

Mineral waters: Ann. Rept. 1901. See Mineral Resources.

Mineralogical notes, A. A. Julien: Vol. Il Appen. A.

Minerals, mineral resources, industries, production and value,
of Michigan:

Houghton, J.D. 1841, Vol. 1, No. 11; Rept. St. Bd. Geol.
Surv. 1891-1892; Vol. VI, VIl pt. 2; Ann. Rept. 1901-1908;
Pub. 8, 13, 16, 19, 21, 24, 27, 29, 32, 33, 34, 35, 37, 48;
P.R. 10; S.R. 1, 2; Misc. Pubs. 1934 through 1955 with
statistical tables of production and value and lists of
mineral producers.

copper: Vol. VI pt. 1.

Huron County: Vol. VIl pt. 2.
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iron: Vol. Il, IV.
Monroe County: Vol. Il pt. 1.
of the glacial drift: Pub. 42, 48.
of groundwater: Pub. 48 pt. 2.
of Lake Superior district: F. and W. pt. 2.
Minerals of Michigan, list of: See also Houghton, J.D. 1841,

Vol. 1, No. 11; F. and W.; Vol. I, I, IV, VII; Pub. 42; P.R. 10
and Mineral Resources reports.

abrasive magnesium

agate magnetite

amphibole marble

andalusite marl

anthophyllite martite

asbestos mica

brick and tile mineral paints

bromine mineral waters

calcite muscovite

calcium chloride natural gas

celestite novaculite

cement oil

chalco-pyrite orthoclase

chlorite peat

clay petroleum

coal potash

copper pottery

dolomite pyrite

epidote pyrolusite

feldspar pyroxene

foundry sand quartz

galena quartzite

garnet salt

gems and precious stones: sand and gravel
agate sand lime brick
carnelian sandstone
chlorastrolite scheelite
diamond serpentine
Petoskey agates shale
thompsonite siderite

glass sand silver

gold slate

gothite sphalerite

granite staurolite

graphite strontianite

grindstones talc

gypsum tourmaline

hematite trap rock

iron turgite

kaolin verde antique

lime water

limestone and dolomite wolframate

limonite

Mines, coal: Winchell; Vol. I, VIII pt. 2; Pub. 19.
copper: F.and W. pt. 1; Vol. V pt. 1, VI pt. 1; Pub. 19, 24,
42.
location of first, 1843: F. and W. pt. 1.
gold: Pub. 8.
gypsum: Vol. | Xpt. 2. See Nonmetallic Minerals.
iron: Vol. | pt. 1, IV; Pub. 3, 8, 37, 42.
prehistoric: F. and W. pt. 1; Vol. VI pt. 1.
See also Mineral Resources.
Minesota Mine: F. and W. pt. 1.
Mining companies, early: F. and W. pts. 1 and 2; Vol. | pt. 1.
See Minerals.
Mines. Statistical Reports. List of publications.
Mining, copper, prehistoric: F. and W. pt. 1; Vol. VI pt. 1.
Mining laws: Vol. Il Appen. I.

See Laws relating to Survey.

Miscellaneous reports, mimeographed for distribution:

Activities in geology. For schools.

Activities in water. For schools.

Copper and iron mines in Michigan.

Formation of soil.

Geology of counties. (Cheboygan, Hillsdale, Ingham,
Monroe).

How Monroe County got flat.

Significant dates in oil history.

Michigan's Gem Stones.

Outline of the geologic history of Michigan.

Michigan Oil and Gas Industry, General Information.

See also Miscellaneous in list of publications.

Missaukee County: Winchell.

agriculture, data detailed: Pub. 25.

clays and shales: Pub. 36.

coal: Vol. VIl pt. 2.

lakes: Pub. 30.

marl: Vol. VIII pt. 3; Open file.

molding sands: Pub. 41.

oil and gas: Pub. 38; Misc.

road materials: Open file.

Mississinewa Moraine: Pub. 49. See Index to Nomenclature.
Mississinewa shale, Silurian. See Index to Nomenclature.
Mississippian: Vol. VII pt. 2, IX pt. 2.

formations in Michigan: Pub. 12, 14, 22, 37, 38, 48.

See AuGres limestone, Augusta, Bayport limestone, Bedford
shale, Berea grit, Berea sandstone, Berea shale, Buena
Vista, Chattanoogan, Chesterian, Cleveland, Coal
Measures, Coldwater limestone, Coldwater shale,
Cuyahoga formation, Echinochoncus zone, Ellsworth, Eo-
Carboniferous, Flat Rock Point sandstone, Forestville
shale, Grand Rapids group, Grand Rapids limestone,
Grand Rapids series, Hardwood Point sandstone, Hat
Point sandstone, lowan, Kaskaskia, Keokuk, Kinderhook,
Lighthouse Point, Logan, Lower Grand Rapids, Lower
Marshall, Lower St. Louis, Marshall, Maxville limestone,
Meramec, Michigan salt group, Michigan series, Millstone
grit, Napoleon sandstone, Osage, Peanut
Conglomerates, Point aux Barques, Point aux Barques
Lighthouse, Point Au Gres, Port Austin sandstone,
Richmondville, Rock Falls, St. Louis, Solen series, Soule
beds, Upper Marshall, Warsaw, Waverly, "Wier sand".
See Index to Nomenclature.

See Reported Exposures of Paleozoic Formations.
Mohawkian series, Ordovician. See Index to Nomenclature.
Molding sands of Michigan and their uses, H. Ries and J. A.

Rosen: Ann. Rept. 1907.

G. G. Brown: Pub. 41.

Mollusca of Isle Royale, annotated list, Bryant Walker: Ann.

Rept. 1908.
Michigan, illustrated catalog of, Bryant Walker: Ann. Rept.
1905.

sand dune region, Saginaw Bay: Pub. 4.
Molybdenum in Michigan: P.R. 10.
"Monroe beds": Vol. V pt. 2, VII pt. 1. See Monroe formation,
Index to Nomenclature.
Monroe County, report on by Bela Hubbard: Houghton, H.D.
23, Doc. 5, 1839; Winchell; Vol. 11, VII pt. 1, VIII pt. 3.
Geological report on, W. H. Sherzer: Vol. VIl pt. 1.
Geology, fossils, glacial history, quarries, soils and subsoils,
economic products, minerals: Pub. 2. Guidebooks 1935,
1952.
agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.
How Monroe County Got Flat, H. M. Martin: Mimeograph.
Open file.
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lakes: Pub. 30. Munising: Pub. 7, 40 pt. 1.

molding sands: Pub. 41. Newberry: Pub. 40 pt. 1.
oil and gas: Pub. 14, 37, 38; Misc. of Michigan, A. C. Lane: Ann. Rept. 1907.
quarries: Vol. VII. of Northern Peninsula: Ann. Rept, 1907; Pub. 7, 25, 40 pt. 1.
reptiles and amphibians of: Pub. 20. Peat in (Davis): Ann. Rept. 1906.
water supplies, M. L. Fuller: Ann. Rept. 1904. of Oakland County: Pub. 48 pt. 2.
See Reported Exposures of Paleozoic Formations. of Van Buren County: Pub. 48 pt. 1.
Monroe formation: Ann. Rept. 1904; Pub. 2, 12, 14, 21. See Oscoda: Pub. 49.
Index to Nomenclature. Otisville: Pub. 49.
fossil list of (A. W. Grabau): Pub. 2. Owosso: Pub. 40 pt. 1.
Monroe quarries: Vol. VII. Port Huron: Vol. VIl pts. 1 and 3; Pub. 9, 25, 40 pt, 1, 49.
Montcalm County: Winchell. Portland: Pub. 40 pt. 1, 49.
agriculture, data detailed: Pub. 25. Saginaw-Port Huron: Ann. Rept. 1908,
coal: Vol. VIl pt. 2. St. Johns: Pub. 40 pt. 1, 49.
Crystal oil field of: P.R. 1. Slender (deployed): Pub. 9, 25.
marl: Vol. VIII pt. 3. Steuben segment of Newberry: Pub. 40 pt. 1.
molding sands: Pub. 41. Sturgeon River: Pub. 40 pt. 1.
oil and gas: Pub. 38; P.R. 1; Misc. Sturgis: Pub. 40 pt. 1, 49.
road materials: Open file. Tawas: Pub. 49.
Monterey oil field: P.R. 4. Tekonsha: Pub. 40 pt. 1, 49.
Montmorency County, agriculture, data detailed: Pub. 25. Valparaiso-Charlotte: Ann. Rept. 1907; Pub. 9, 25, 40 pt. 1,
clays and shales: Pub. 36. 48 pt. 1, 49.
marl: Open file. West Branch: Pub. 40 pt. 1, 49.
molding sands: Pub. 41. Morse, Albert Pitts, Ecological relations of orthoptera of
oil and gas: Pub. 38; Misc. Porcupines: Ann. Rept. 1905.
road materials: Open file. Mound builders, Copper Country: F. and W.
See Land Economic Survey, map. Wayne County: Pub. 12.
Montreal River iron range: Vol. | pt. 1; Pub. 7. Mount Bohemia, intrusives of, F. E. Wright: Ann. Rept. 1908.
Moraines: See map, Pub. 49. See Index to Nomenclature. See Index to Nomenclature.
Adair: Pub. 49. Mount Simon Sandstone, Cambrian: See Index to
Alcona: Vol. VIl pt. 1. Nomenclature.
Bay City: Ann. Rept. 1908; Pub. 49. Mozola, A. J., Survey of the Groundwater Resources in
Birmingham: Pub. 12, 40 pt. 1, 49. Oakland County, Michigan: Pub. 48 pt. 2.
Blaney segment of Newberry: Pub. 40 pt. 1. Muck. See Soils.
Bucks: Pub. 49. Munising Moraine, Pleistocene: Pub. 40 pt. 1.
Charlotte: Pub. 9, 25, 40 pt. 1, 49. Munising sandstone, defined, A. C. Lane and A. E. Seaman:
Cheboygan: Pub. 25, 40 pt. 1, 49. Ann. Rept. 1908. See Index to Nomenclature.
Cooks: Pub. 40 pt. 1. Muskegon County, agriculture, data detailed: Pub. 25.
Coy: Pub. 49. artesian wells: Vol. Ill.
Crisp Point: Pub. 40 pt. 1. clays and shales: Vol. VIl pt. 1; Pub. 36.
Defiance: Vol. VIl pt. 1; Pub. 9, 12, 25, 40 pt. 1, 48, 49. coal: Vol. VIl pt. 2.
Detroit (Interlobate): Vol. VIl pts. 1 and 3; Pub. 12, 48, 49. lakes: Pub. 30.
Eldorado: Pub. 49. marl: Vol. VIII pt. 3.
Emmet: Pub. 40 pt. 1, 49. molding sands: Pub. 41.
Fayette: Pub. 49. petroleum (oil and gas): Vol. V pt. 2; Pub. 14, 37, 38; Misc.
Flint-Mayville: Pub. 40 pt. 1. road materials: Open file.
Fort Wayne: Pub. 12, 40 pt. 1, 49. Muskegon structure: Pub. 39.
Fowler: Pub. 40, pt. 1, 49. Naples goniatite beds, Devonian: See Index to Nomenclature.
Gladwin: Pub. 40 pt. 1, 49. Napoleon Group, fossils, section: Winchell. See Index to
Grand Ledge: Pub. 40 pt. 1, 49. Nomenclature.
Harrison: Pub. 49. sandstone: Winchell; Vol. 1lI, V pt. 2, VIII pt. 2; Ann. Rept.
Hiawatha segment of Newberry: Pub. 40 pt. 1. 1902; Pub. 11, 14, 15, 38, 40 pt. 2.
Higgins: Pub. 49. Nattress, Thomas, on correlations across Detroit River: Ann
Imlay City: Ann. Rept. 1901; Pub. 49. Rept. 1903.
lonia: Pub. 40 pt. 1, 49. Natural gas: Winchell; Vol. Ill, V pt. 2, VII pt. 1, VIII pt. 2, IX pt.
Kalamazoo: Pub. 40 pt. 1, 49. 1; Pub. 14, 37, 38, 47, 48; Summary oil and gas
Kalamazoo-Jackson: Pub. 9, 25. operations, Misc. Pub. See Mineral Resources.
Kalamazoo-Mississinewa: Pub. 25, 40 pt. 1. Needham, James, Insects fish food, Walnut Lake, Oakland
Lake Border: Pub. 40 pt. 1, 49. County: Ann. Rept. 1907.
Lansing: Pub. 40 pt. 1, 49. Negaunee district, geology of: Vol. | pt. 2. See Iron.
Lyons: Pub. 40 pt. 1, 49. Neuropteroid insects from Isle Royale, J. G. Needham: Ann.
Manistee: Pub. 49. Rept. 1908.
Maple Forest: Pub. 49. New Albany, Devonian: See Index to Nomenclature.
Marlette: Ann. Rept. 1908; Pub. 49. Newaygo County, agriculture, data detailed: Pub. 25.
Mayville: Ann. Rept. 1908; Pub. 49. clays and shales: Pub. 36.
Millington: Ann. Rept. 1908. coal: Vol. VIl pt. 2.
Mississinewa: Pub. 40 pt. 1, 49. lakes: Pub. 30.
Mount Clemens: Pub. 12, 40 pt. 1, 49. marl: Vol. VIII pt. 3.
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molding sands: Pub. 41.
oil and gas: Pub. 37, 38; Misc.
road materials: Open file.

Newberry Moraine: Pub. 40 pt. 1. See Index to Nomenclature.

Newcombe, R. B.: Nonmetallic minerals review: Pub. 37.
Oil and gas in Michigan: Pub. 37, 38.

Newman, E. A., Geology of Ogemaw County and the West
Branch oil field: P.R. 2.

Niagara Falls: Vol. IX pt. 1.

Niagara formation, group: J. Hall in F. and W. pt. 2; Vol. Il pt.
2, VIl pt. 1; Rept. St. Bd. Geol. Surv. 1891-1892; Ann.
Rept. 1901, 1904, 1908; Pub. 12, 14, 15, 21, 38.
Guidebooks 1946, 1948, 1951, 1954, 1955. See Index to
Nomenclature.

Nickel in Michigan: P.R. 10.

Nipissing, Lake, glacial: Vol. VI pt. 1, VIl pt. 1, IX pt. 1; Ann.
Rept. 1901, 1904; Pub. 7, 9, 25, 30, 43, 44, 45, 49.
Guidebook 1948. See Index to Nomenclature.

Nomenclature of iron formations: Ann. Rept. 1904. See Index
to Nomenclature.

Keweenaw Series: Pub. 6.

Pennsylvanian: Pub. 40 pt. 2.

rocks of Lake Superior district: F. and W. pt. 2.
Nomenclature of Michigan rock formations. See Index to.

Report of Special Committee on Lake Superior Region: Ann.

Rept. 1904.

Nonesuch formation: Ann. Rept. 1906 (W. C. Gordon); Pub.
19, 24. See Index to Nomenclature.

Nonmetallic minerals, reviews of production, statistics,
producers lists: Ann. Rept. 1901, 1903, 1905, 1908; Pub.
8,13, 16, 19, 21, 24, 27, 29, 32, 33, 34, 35, 37; S.R. 1, 2;
Misc.

Northern Peninsula, agricultural conditions: Pub. 7, 25.

climatic conditions of: Pub. 7, 25.

collecting localities: Pub. 42.

fossils of: Vol. lll; Pub. 42.

geology of, C. Rominger: Vol. | pt. 1, IV. Guidebook 1948.

glacial lake history: Pub. 7, 25, 40 pt. 1.

lakes of: Pub. 30.

surface geology and physiography of, F. Leverett: Pub. 7,
25. Map, edition 1911.

water power: Pub. 7.
supply: Pub. 7, 25.

See Reported Exposures of Paleozoic Formations.

Northern or Upper Peninsula, geology, topography, rivers, of:
Houghton, S.D. 1840, Vol. 2, No. 7; J.D. 1841, Vol. 1, No.
11; Ann. Rept. 1906 (Russell).

peatin, C. A. Davis: Ann, Rept. 1906.
Norway limestone belt, C. Rominger: Vol. IV.
Oakland County: Winchell.
agriculture, data detailed: Pub. 25.
Biological survey of Walnut Lake in: Ann. Rept. 1907.
clays and shales: Pub. 36.
economic development of: Pub. 48 pt. 2.
glacial geology (stratigraphy): Pub. 48 pt. 2.
groundwater resources of, A. J. Mozola: Pub. 48 pt. 2; P.R.
16.
lakes: Pub. 30.
marl: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil exploration in: Pub. 14, 38; Misc.
Oakwood salt shaft, section: Pub. 12.

Occasional papers on the geology of Michigan, 1936: Pub. 40.

I The Pleistocene history of the Tahquamenon and
Manistique drainage region of the Northern Peninsula, S.
G. Bergquist.

Il The Pennsylvanian system in Michigan, W. A. Kelly.

Il The Trenton and Black River rocks of Michigan, R. C.
Hussey.

Occasional Papers on the geology of Michigan for 1946: Pub.
45.

I The post-glacial geology of the Grand Marais embayment
in Berrien County, Michigan, G. C. Tague.

Il The glacial and post-glacial history of the Platte and
Crystal lake depressions, Benzie County, Michigan, J. L.
Calver.

Occasional papers on the geology of Michigan for 1954: Pub.
48.

I The glacial geology and ground water resources of Van
Buren County, Michigan, F. W. Terwilliger.

Il A survey of the groundwater resources in Oakland
County, Michigan, A. J. Mozola.

Occurrence of oil and gas in Michigan, R. A. Smith: Pub. 14.

Oceana County: Winchell.

agriculture, data detailed: Pub. 25.

clays and shales: Pub. 36.

lakes: Pub. 30.

marl: Vol. VIII pt. 3.

molding sands: Pub. 41.

oil and gas: Pub. 37, 38; Misc.

road materials: Open file.

Ochre beds: Winchell.

Ogemaw County: Winchell; Vol. VIII pt. 3; Ann. Rept. 1901;
Pub. 40; P.R. 2.

agriculture, data detailed: Pub. 25.

and the West Branch oil field, geology of; E. A. Newman:
P.R. 2.

clays and shales: Pub. 36.

coal: Vol. VIl pt. 2.

marl, cement: Vol. VIII pt. 3.

oil and gas: Pub. 38; Misc.

road materials: Open file.

See Land Economic Survey, map, geological report.

See Reported Exposures of Paleozoic Formations.

Ogontz member, Stonington, Ordovician: See Index to
Nomenclature.

Ohio-Michigan boundary dispute, A. M. Schlesinger: Pub. 22.

line, retracement of: Pub. 22.

Ohio shales, formations, correlation: Vol. VII pt. 2, VIII pt. 2.
See Index to Nomenclature.

Oil and gas, borings for, explorations, geology of, prospects:
Rept. St. Bd. Geol. Surv. 1891-1892; Ann. Rept. 1901,
1903, 1904, Pub. 8, 14, 25, 27, 32, 37, 38,44; P.R. 1, 2, 3,
4,5.

logs of oil wells. Misc.; Open file.

regulation of drilling for: Pub. 14, 17.

a bill proposing legislation for: Pub. 17.

Oil and gas, Occurrence of, in Michigan: Pub. 14.

near Allegan: Ann. Rept. 1904.

Oil and gas conservation in Michigan, Lee S. Miller: Pub. 47.

Oil and gas fields of Michigan, R. B. Newcombe: Pub. 38.

Oil and gas fields, Summary of operations: 1946-49, 1950,
1951, 1952, 1953, 1954, Misc. See Mineral Resources.

Oil and gas Industry, General Information, K. G. Walsworth:
Mimeograph. Misc.

Oil and gas investigations. 11 reports by G. V. Cohee and
others, co-operation with U.S.G.S. and Univ. Mich. Dept.
Geol. Publication by U.S.G.S. See list of Publications.

Oil and gas well logs. 25,000 to 30,000 logs, includes detailed
sample logs: Open file.

Qil in Michigan: Significant dates. Mimeograph. Misc.

Oil shales, discussion: Pub. 14.

Oneota dolomite: See Index to Nomenclature.

Onondaga, Devonian: See Index to Nomenclature.
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Onondaga Salt Group: J. Hall, F. and W. pt. 2; Winchell. See
Index to Nomenclature.

Ontarian formation: Vol. VII pt. 3; Ann. Rept. 1908. See Index
to Nomenclature.

Ontario, oil exploration: Winchell; Pub. 14.

Ontonagon boulder: C.T.J.; F. and W.

Ontonagon County, agriculture, data detailed: Pub. 25.

biological papers on Porcupine Mountains: Ann. Rept. 1905,
1908.

Dip needle surveyin: P.R. 7.

molding sands: Pub. 41.

silver mining district of: Vol. lll Appen. A.

silver ores: Vol. lll.

slip clay: Vol. VIII pt. 1; Pub. 7, 25, 36.

water: Ann. Rept. 1903, 1906.

See Biology, Copper, Porcupine Mountains.

See Reported Exposures of Paleozoic Formations.
Ontonagon District, report on by J. D. Whitney: C.T.J.
Ontonagon district of Keweenaw Group: Vol. V.

Ontonagon, glacial Lake: Pub. 7, 25. See Index to
Nomenclature.

Odlitic limestone: Winchell; Vol. Ill, VII pts. 1 and 2.

Open File reports. See List of Publications.

Orchards: Vol. VIl pt. 1. See Agriculture.

Ordovician: Pub. 3, 14, 37, 38, 46. Guidebook 1950.

See Arnheim, Bay de Noc limestone, Beekmantown, Big
Buffalo, Big Hill, Bills Creek, Birdseye, Black River,
Chandler Falls, Chazy, Cincinnatian, Collingwood,
Decorah, Eden, Escanaba limestone, Galena, Glenwood,
Groos Quarry, Haymeadow Creek, Hermansville,
Lorraine, Lower Magnesian, Lower Silurian, Lowville,
Maysviile, Medina, Middle or Champlainian, Mohawkian,
New Richmond, Ogontz, Oneota, Platteville, Prairie du
Chien, Prasopora zone, Prosser, Queenston, Richfield
zone, Richmond group, St. Peter sandstone, Shakopee,
Sheridan formation, Stewartville, Stones River group,
Stonington, Trenton, Upper Ordovician, Utica. See Index
to Nomenclature.

See Reported Exposures of Paleozoic Formations.

Ordovician rocks of Michigan, The Middle and Upper, R. C.
Hussey: Pub. 46.

See Pub. 40 pt. 3. Guidebook 1950.

Ore deposits of Michigan: Vol. II.

Origin of copper, iron, silver: C.T.J.; Vol. I; Pub. 6, 19.

Oriskany sandstone: Winchell; Vol. Ill; Pub. 38. See Index to
Nomenclature.

Orthoptera of Isle Royale, A. P. Morse: Ann. Rept. 1908.

Osage Group, Mississippian. See Index to Nomenclature.

Osceola County, agriculture, data detailed: Pub. 25.

clays and shales: Pub. 36.

coal: Vol. VIl pts. 2 and 3.

molding sands: Pub. 41.

oil and gas: Pub. 38; Misc.

road materials: Open file.

Oscoda County, road materials: Open file.

Osgood, Wayland, Summary report on mineral production:
SR. 1,2

Otsego County, agriculture, data detailed: Pub. 25.

clays and shales: Pub. 36.

marl: Vol. VIII pt. 3.

molding sands: Pub. 41.

Ottawa County: Winchell.

agriculture, data detailed: Pub. 25.

clays and shales: Pub. 36.

marl: Vol. VIII pt. 3.

oil and gas: Pub. 38; Misc.

Outer Conglomerate: Ann. Rept. 1906. See Index to
Nomenclature.

Outwash plains (overwash): Vol. VIl pt. 3; Pub. 7, 9, 25, 30.
molding sands of: Pub. 41, 48 pts. 1 and 2.
Wetmore, Boot Lake, Kingston plains: Pub. 40 pt. 1.

Overisel oil field, Allegan County: P.R. 4.

Ozarkian System: Pub. 38. See Index to Nomenclature. See
Hermansville.

See Reported Exposures of Paleozoic Formations.

Paint slate formation: Pub. 18. See Index to Nomenclature.

Palache, Charles, The crystallization of calcite: Vol. VI pt. 2
Appen.

Palaeontology. Fossil corals, C. Rominger: Vol. Il pt. 2.

Paleogeography of Monroe formation: Pub. 2.

Paleozoic rocks of Michigan, C. Rominger: Vol. | pt. 3, Il pt. 1.

System, studies: Rept. St. Bd. Geol. Surv. 1891-1892; Pub.
22,23, 38,48, 49; P.R. 1, 2, 3, 4. See Index to
Nomenclature.

See Reported Exposures of Paleozoic Formations.

Palmer Gneiss, Laurentian. See Index to Nomenclature.

Palms formation: Pub. 18. See Index to Nomenclature.

Paragenesis of copper, Raphael Pumpelly: Vol. | pt. 2.

copper and calcite: Pub. 19.

Pardee, Franklin G., State Geologist 1951-1952.

Discussion of iron and copper production: Pub. 37.

Method of mine appraisal in Michigan: Misc. Pub. issued by
Michigan State Tax Commission.

Statistical tables on cost and production of iron mines: Misc.

Parma, carboniferous limestone: Vol. Ill.

Parma sandstone: Winchell; Vol. 111, V pt. 2, VII pt. 2, VIII pt. 2;
Ann. Rept. 1905, 1908; Pub. 14, 15, 38, 40 pt. 2; P.R. 13.
See Index to Nomenclature.

brine of: Pub. 15.

Partridge Point limestone: Winchell; Vol. lll. See Index to
Nomenclature.

Patton, H. B., Microscopic study of some Michigan rocks:
Rept. St. Bd. Geol. Surv. 1891-1892.

Paw Paw Drainageway, glacial: Pub. 48 pt. 1.

"Peanut Conglomerate™: Ann, Rept. 1908; Pub. 38. See Index
to Nomenclature.

Pearse, A. S., The crawfishes of Michigan: Pub. 1.

Peat: Houghton, H.D. 23 and Doc. 5, 1839; S.D. 1840, Vol. 2,
No. 7; Winchell; Vol. | pt. 3, VIl pt. 1, VIII pt. 2; Ann. Rept.
1901, 1903, 1906, 1907, 1908; Pub. 12, 30, 40 pt. 1. See
Mineral Resources.

in Roscommon County: Ann. Rept. 1903.

its ecology, origin and distribution and economics of, in
Michigan, C. A. Davis: Ann. Rept. 1906, 1907, 1908.

Peet, Max, Migration of birds. Birds of Isle Royale and the
Porcupine Mountains: Ann. Rept. 1905, 1908.

Fall migration of birds at Washington Harbor, Isle

Royale: Ann. Rept. 1908.

Pennsylvanian of Michigan, W. A. Kelly: Pub. 40 pt. 2.

rocks, system, nomenclature: Pub. 14, 37, 38, 40 pt. 2.
Guidebook 1933.

See Conemaugh, Eaton sandstone, Grand Ledge, Grand
River group, lonia sandstone, Jackson formation,
Jackson coal group, Jackson Coal Measures, Lansing
sandstone, Lingula shale, Lower Saginaw, Parma
sandstone, Pottsville, Saginaw formation, Upper
Saginaw, Verne limestone, Woodville.

See Index to Nomenclature.

See Reported Exposures of Paleozoic Formations.

Penokee-Gogebic iron district: Vol. V.

Peorian Interglacial Stage, Pleistocene. See Index to
Nomenclature.

"Permo-Carboniferous”: Ann. Rept. 1908; Pub. 14, 38. See
Index to Nomenclature.

Petoskey agates: Pub. 37, 42.

Publication 50 -- Foreword - Stratigraphic Nomenclature — Page 42 of 102



limestone: Vol. lll; Ann. Rept. 1901, 1908; Pub. 23, 37, 38.
See Index to Nomenclature.

Petrographic descriptions of Keweenawan rocks: Vol. VI; Pub.

6 Vol. 1.

Michigan rocks, F. E. Wright: Ann. Rept. 1908.

Petroleum: Winchell; Vol. IlI; Rept. St. Bd. Geol. Surv. 1891-
1892; Vol. V, VII pt. 1, VIII pt. 3; Ann. Rept. 1901, 1903;
Pub. 8, 14, 17, 25, 27, 32, 37, 38, 44, 47; P.R. 1, 2, 3, 4,
15. See Oil and Gas.

Pettijohn, F. J., Geology and magnetic anomalies of T 42 N, R
30 W, Dickinson County, Michigan: Open file report.

Pewamo Strait, Pleistocene. See Index to Nomenclature.

Phosphorus in Michigan: P.R. 10.

Physiography of Michigan: Pub. 7, 9, 25, 30, 38, 48.

Pictured Rocks: C.T.J.; F. and W. pts. 1 and 2; Vol. I, lll.

Piezometric surface, defined: Pub. 48 pt. 2.

Pig iron industry in Michigan, A. E. White: Pub. 8.

Pipe line law, pipe lines: Pub. 38, 47. See Section on Laws.

Pittsburg and Boston, first copper mine location, 1843: F. and
W. pt. 1.

Plant societies of Kent County, distribution of, B. E. Livingston:
Ann. Rept. 1901.

Plants of Michigan, fossil: Winchell; Vol. 1lI; Pub. 40 pt. 2.

lists of: Houghton, 2d Ann. Rept. Doc. 2, H. 9, 23, 1839;
Winchell; Vol. VIl pt. 2, IX pt. 1; Ann. Rept. 1905; Pub. 4,
31.

Tuscola County: Ann. Rept. 1908.

See also papers on biology of Michigan.

Platinum in Michigan: P.R. 10.

Platte Lake, Benzie County, glacial history of: Pub. 30, 45 pt.
2.

Pleistocene geology: Ann. Rept. 1901, 1904, 1905, 1906,
1907; Pub. 7, 9, 11, 14, 25, 37, 38, 40 pt. 1, 44, 45, 48.
Guidebooks 1931, 1932, 1934, 1936, 1948.

of the Mackinac Straits region, G. M. Stanley: Pub. 44.

history of Arenac County: Pub. 11.

Benzie County: Pub. 45 pt. 2.

Berrien County: Pub. 45 pt. 1.

Huron County, the Ice Age: Vol. VII.

Monroe County, glacial epoch: Vol. VII.

Sanilac County: Vol. VII.

the Tahquamenon and Manistique drainage region: Pub.
40 pt. 1.

Wayne County: Pub. 12.

See Adair Moraine, Aftonian stage, Alcona Moraine,
Algomah glacial lake, Algonquin glacial lake, Ancient
Lake Ridge, Arkona glacial lake, Battle Creek Moraine,
Battlefield Beach, Bay City Moraine, Belmore Beach,
Berville Moraine, Birmingham Moraine, Blaney Moraine,
Calumet Beach, Cedar Point Beach, Champlain,
Charlotte Moraine, Cheboygan Moraine, Chicago, Cooks
Moraine, Covert Ridge, Crisp Point Moraine, Cumber
Spillway, Dana glacial lake, Deanville Moraine, Defiance
Moraine, Detroit Interlobate Moraine, Dowagiac glacial
lake, Drift, Duluth glacial lake, Du Plain beach, Elkton
glacial lake, Emmet Moraine, Erratic Block group,
Fenelon Falls Outlet, Flint Moraine, Forest beach, Fort
Brady beach, Fort Wayne Moraine, Fort Wayne Oultlet,
Fowler Moraine, Gladwin Moraine, Glenwood beach,
Goodland Moraine, Grassmere Beach, Grosse Isle
Moraine, Henderson Moraine, Hiawatha Moraine,
Houghton Lake Ridges, lllinoian Drift, Imlay Moraine,
Imlay Outlet, lonia Moraine, lowan, Jean Nicollet glacial
lake, Kalamazoo Moraine, Kalkaska Moraine, Kansas
stage, Keewatin Center, Kendall Moraine, Kinross
Moraine, Kirkfield Outlet, La Grange Moraine, Lake
Border Moraine, Lansing Moraine, Laurentian Center,
Lundy glacial lake, Lyons Moraine, Manistee Moraine,

Manistigue Complex, Mankato substage, Marlette
Moraine, Mattawa-Ottawa Outlet, Maumee glacial lake,
Mayville Moraine, Missis-sinewa Moraine, Mt. Clemens
Moraine, Munising Moraine, Newberry Moraine, Nipissing
glacial lake, North Bay Outlet, North Higgins Moraine,
Northville Moraine, Ontonagon glacial lake, Oscoda
Moraine, Otisville Moraine, Otter Lake Moraine, Outer
Morainic System, Owosso Moraine, Payette stage,
Penetang Beach, Peorian Interglacial, Pewamo Strait,
Platte Moraine, Point Betsie Moraine, Port Huron
Morainic System, Portland Moraine, Pullman glacial lake,
Rouge glacial lake, Saganing beach, Saginaw glacial
lake, Saginaw Moraine, Sangamon, Seney Complex,
Slender Moraines, South Higgins Moraine, Steuben
Moraine, Sturgeon River Moraine, Sturgis Moraine,
Tawas Moraine, Tazewell Stage, Tekonsha Moraine,
Toleston beach, Trenary Plain, Trent outlet, Tyre-Ubly
outlet, Ubly outlet, Valparaiso Moraine, Van Wert stage,
Warren glacial lake, Wayne glacial lake, West Branch
Moraine, West Haven Moraine, Wet-more outwash,
Whitehall Moraine, Whittlesey glacial lake, Wisconsin,
Wyebridge glacial lake, Yale Moraine, Yarmouth stage,
Zeeland Ridge.

See Index to Nomenclature.

Plutonic group of rocks: F. and W.; Winchell. See Index to
Nomenclature.

Poindexter, O. F., Production and value of mineral products in
Michigan: S.R. 1, 2.

Mineral industries of Michigan 1934-1939: Misc.

Pointe aux Gres limestone, (Douglass) defined: Houghton,
J.D. 1841, Vol. 1, No. 11; P.R. 3. See Index to
Nomenclature.

Pointe aux Barques: Winchell; Vol. lll, VIl pt. 2. See Index to
Nomenclature.

Chenes: Winchell; Vol. | pt. 3, IX pt. 1; Pub. 44. See Index
to Nomenclature.

Gres: Pub. 3, 11.

Paux: Pub. 3.

Pointe aux Chenes formation (G. M. Ehlers), defined: Pub. 44.
See Index to Nomenclature.

Porcupine Mountains: C.T.J.; F. and W. pt. 1; Winchell; Vol. V,
VI pt. 2; Ann. Rept. 1903, 1905; Pub. 5, 30.

Ecology of: Ann. Rept. 1905.

Report of State Geologist on: Houghton, H.D. 1841, No. 35.

See Biology of Michigan for list of biological papers on
Porcupine Mountains.

Port Austin sandstone: Vol. VII pt. 2.

Port Huron Morainic system: Pub. 9, 11, 25, 30, 49. See
Index to Nomenclature.

Port Huron oil and gas district, field: Ann. Rept. 1901, 1906;
Pub. 14, 37.

Portage Group: Winchell. See Index to Nomenclature.

Portland cement industry: Vol. VIl pt. 3, VIl pt. 3; Ann. Rept.
1907; Pub. 24, 36.

plants, lists of, 1903: Vol. VIII.
See Mineral Resources.

Portland cement industry in Michigan, The, R. A. Smith: Pub.
24.

Poseby, F., on the origin of copper deposits: Pub. 19.

Post-glacial geology of the Grand Marais embayment, G. C.
Tague: Pub. 45 pt. 1.

Post-glacial uplift, warping: Vol. VIl pt. 1, IX pt. 1; Pub. 5, 7, 9,
25.

Post-glacial uplift of the Michigan Basin, The late glacial and,
W. H. Hobbs: Pub. 5.

Post-Nipissing shores of Great Lakes: Pub. 5, 40 pt. 1, 44, 45
pts. 1 and 2.

Potash in Michigan: Pub. 13.
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Potsdam, Cambrian: See Index to Nomenclature.
Potter Farm, Devonian: See Index to Nomenclature.
Pottsville, Pennsylvanian: See Index to Nomenclature.
Prairie du Chien, Ordovician: See Index to Nomenclature.
Pre-Cambrian geology: Pub. 17, 18, 21, 22, 38. See
Huronian. Keweenawan. Iron. Copper. Index to
Nomenclature.
Pre-Cambrian geology, Contributions to, R. C. Allen and L. P.
Barrett: Pub. 18.
Pre-Cambrian geology of Norway Lake area, Dickinson
County, L. D. Clark: Open File report.
Pre-historic Mackinac Island, G. M. Stanley: Pub. 43.
Pre-historic mining, Isle Royale, Keweenaw: C.T.J.; F.and W.;
Vol. VI.
Pre-Keweenawan formations, revision of sequence of: Pub.
18.
Pre-Trenton rocks, oil and gas possibilities: Pub. 44.
Presque Isle County, agricultural conditions, detailed data:
Pub. 25.
clays and shales: Pub. 36.
geology: Guidebooks 1937, 1940, 1944.
lakes: Pub. 30.
marl: Vol. VIII pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 38; Misc.
See Reported Exposures of Paleozoic Formations.
Presque Isle granite: Pub. 18. See Index to Nomenclature.
River: Pub. 7.
sandstone: Vol. | pt. 3, lIl.
Pringle, G. H., Geology of Arenac County: P.R. 3.
Prosser, Ordovician: See Index to Nomenclature.
Proterozoic: See Index to Nomenclature.
Public Domain Commission, co-operation with: Pub. 22.
Public lands, school lands: J.D. 72, 1846.
Publications of Michigan Geological Survey. See List of.
Pullman, Glacial Lake, defined: Pub. 48 pt. 1.
Pumpelly, Raphael, Geology of the copper district: Vol. | pt. 2,
V pt. 1, VIl pt. 2.
Classification of copper rocks: Pub. 19.
Conglomerate of Portage Lake: Pub. 19.
on origin of copper deposits: Pub. 19.
Put-in-Bay limestone (Grabau), dolomite: Ann. Rept. 1908;
Pub. 2, 38, 48 pt. 2. See Index to Nomenclature.
Pyrite in Bedford shale: Pub. 36. See Mineral Resources.
Quarries: Ann. Rept. 1901, 1903, 1907; Pub. 42. See Mineral
Resources.
Alabaster: Vol. VIII pt. 2.
Bayport: Vol. VIl pt. 2; Ann. Rept. 1906.
Black River-Trenton: Pub. 40, 46.
Fiborn limestone: Pub. 21.
Grindstone: Vol. lll, VII.
gypsum: Winchell; Vol. 1ll, IX pt. 2; Pub. 8, 11, 42.
Huron Bay (Baraga County): Vol. lll Appen. A.

limestone, dolomite: Houghton, H.D. 23, 1839; Winchell; Vol.

II, VIl pt. 1; Ann. Rept. 1901, 1907; Pub. 2, 11, 42, 44.

Marshall formation: Vol. VII.

Monroe County: Houghton, H.D. 23, Doc. 5, 1839; Vol. VII
pt. 1; Pub. 2.

Rogers City: Pub. 44.

sandstone: Houghton, H.D. 23, 1839; Winchell; Vol. | pt. 3,
IIl.

slate: Vol. lll; Rept. St. Bd. Geol. Surv. 1891-1892.

Sylvania sandstone: Pub. 48.

Wayne County: Vol. VIl pt. 1.

See Reported Exposures of Paleozoic Formations.

Quartzite group of Huronian of Marquette iron region, C.
Rominger: Vol. IV.

Quaternary system: Winchell; Vol. V, VIl pt. 1. See Index to
Nomenclature.
Queenston, Ordovician: See Index to Nomenclature.
Quinnesec ore, C. Rominger: Vol. IV. See Iron.
schists: See Index to Nomenclature.
Radioactivity of water in Livingston County: Pub. 38.
Railway system, first in Northern Peninsula for ore
transportation: Vol. | pt. 1.
Rainy River Falls, limestone: Vol. Ill.
Raisin River dolomite (Grabau): Ann. Rept. 1901; Pub. 2, 38,
48 pt. 2. See Index to Nomenclature.
Guidebooks 1935, 1952.
Randville dolomite: Pub. 21. See Index to Nomenclature.
Recent shore forms, W. M. Gregory: Ann. Rept. 1903.
Recreation, resort sites: Pub. 40 pt. 1.
"Red Beds": Pub. 38. See Index to Nomenclature.
Red Drift: F. and W. pt. 1 (Desor); Vol. lll; Ann. Rept. 1906.
Reed, R. C. (See Hardenberg, Harry J.)
"Reed City pay zone": Pub. 48.
Regulations of drilling and care of deep borings: Pub. 14.
Report of the Committee on Nomenclature of iron formations:
Ann. Rept. 1904.
Reptiles and amphibians of Monroe County, Crystal
Thompson: Pub. 20.
Reptiles of Michigan: Houghton, 2d Ann. Rept. Doc. 1, H.D.
1839, No. 23; Pub. 10.
Republic formation, M. E. Wadsworth: Rept. St. Bd. Geol.
Surv. 1891-1892. See Index to Nomenclature.
Research Publications (published by University of Michigan,
co-operative project with Department of Conservation,
Geological Survey Division).
1. Bibliography on beach erosion and related subjects.
2. Beach erosion in Michigan, E. F. Brater.
3. Low cost shore protection for the Great Lakes (co-
operative project with Water Resources Commission).
Retracement and permanent monumenting of the Michigan-
Ohio boundary line: Pub. 22.
Revision of correlation of Huronian, R. C. Allen: Pub. 18.
Revision of pre-Keweenawan in eastern Iron Range, R. C.
Allen and L. P. Barrett: Pub. 18.
Rhemium in Michigan: P.R. 10.
Rhodehamel, E. C. (See Stuart, W. T.)
Richfield challenge, The, G. H. Hautau: P.R. 15.
Richfield member of Detroit River Group, defined: Pub. 48;
P.R. 15. See Index to Nomenclature.
Richmond and Medina: Ann. Rept. 1908; Pub. 14. See Index
to Nomenclature.
Trenton: Pub. 40 pt. 3, 46.
in Limestone Mountain area: Pub. 18.
Richmondville, Mississippian: See Index to Nomenclature.
Rider coal: Vol. VIII pt. 2.
Ries, Heinrich, Clays and shales of Michigan: Vol. VIII pt. 1.
and Rosen, J. A., Foundry sands of Michigan:

Ann. Rept. 1907.

Rifle River, history of: Pub. 11.
outcrops: Vol. lll; P.R. 2.
waterpower: Pub. 11.

Riggs, C. H., Geology of Allegan County: P.R. 4.

Rivers of Michigan: H.D. 1839, No. 23; Houghton, S.D. 1840,
Vol. 2, No. 7; F. and W. pts. 1 and 2; Vol. lll; Ann. Rept.
1904, 1906; Pub. 7, 9, 11, 12, 25, 38, 40 pt. 1.

water power of in Northern Peninsula: Pub. 7.

Road materials survey: Open file 1924-1930.

Road metal: Winchell; Vol. VIl pts. 1 and 3, VIII pt. 1. See
Mineral Resources.

Sand and gravel.
Robinson, W. I. (See also Case, E. C.)
Oil and gas in Michigan: Pub. 32.
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Rochester, Silurian: See Index to Nomenclature.

Rock Falls series: Vol. VIl pt. 2. See Index to Nomenclature.

Rock salt: Vol. VIl pt. 1; Pub. 8, 12, 42. See Mineral
Resources.

Rocks and minerals of Michigan, O. F. Poindexter, Helen M.
Martin, and S. G. Bergquist: Pub. 42. ( 3d ed. revised,
enlarged by Helen M. Martin).

Rocks of Michigan, classification of, Houghton: H.D. 23, 1839.

Winchell: First Men. rept. 1861.
the iron formation, lithology: Vol. Il.

Rockport, Devonian: See Index to Nomenclature.

Rogers City, Devonian: See Index to Nomenclature.

Rominger, Carl, State Geologist 1872-1885.

Report of the State Geologist 1881-1883: Rept. St. Bd. Geol.

Surv. 1891-1892.
Paleozoic rocks of Michigan: Vol. I, llI.
Geology of the Lower Peninsula: Vol. Ill.
Palaeontology; fossil corals: Vol. lll.
Observations on the Ontonagon silver-mining district and the
slate quarries of Huron Bay: Vol. Il Appen. B.
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.
Referred to, quoted: Vol. VIl pts. 1 and 2, IX pt. 2; Pub. 44.
Description of Atlantic, Calumet, Kearsarge and Osceola
lodes: Pub. 19.
Ropes gold mine: Pub. 8; P.R. 10. See Mineral Resources.
Roscommon County: Winchell; Vol. VIII pts. 2 and 3; Ann.
Rept. 1903.
agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.
coal: Vol. VIlI pt. 2.
lakes: Pub. 30.
marl: Open file.
molding sands: Pub. 41.
oil and gas: Pub. 14, 38; Misc.
peatin: Ann. Rept. 1903.
road materials: Open file.
soils and vegetation: Ann. Rept. 1903.
See Land Economic Survey, geological report.
Rosen, J. A. (See Ries, Heinrich).
Rosenau, J. C., Mineral industries in 1948 and 1949: Misc.
Rouge, Glacial Lake: Pub. 12. See Index to Nomenclature.
Rubidium in Michigan: P.R. 10.
Russell, I. C.: Vol. VIl pt. 3, IX pt. 1; Ann. Rept. 1901.
A geological reconnaissance along the north shores of lakes
Huron and Michigan: Ann. Rept. 1904.
The surface geology of portions of Menominee, Dickinson
and Iron counties, Michigan: Ann. Rept. 1906.
Ruthven, A. G., Chief Naturalist 1908-1921.
Forests of the Porcupine Mountains: Ann. Rept. 1903.
Ecological survey of the Porcupine Mountains and Isle
Royale: Ann. Rept. 1905.
Notes on plants of the Porcupine Mountains and Isle Royale:
Ann. Rept. 1905.
Spiders and insects of the Porcupine Mountains: Ann. Rept.
1905.
A biological survey of the sand dune region on the southern
shore of Saginaw Bay: Pub. 4.
Notes on conservation of animals: Pub. 17.
, Thompson, Crystal, and Thompson, Helen, The
Herpetology of Michigan: Pub. 10.
Sager, Dr. A., State Zoologist, Report of, with catalog of
animals of Michigan: Houghton, H.D. 23, Doc. 2, 1839.
Saginaw Bay, A biological survey of the sand dune region on
the southern shore of: Pub. 4.
Saginaw Coal Measures: Ann. Rept. 1905; Pub. 11.

Saginaw County: Winchell; Vol. VIII pt. 2.
agriculture, data detailed: Pub. 25.
clays and shales: Vol. VIl pt. 1; Pub. 36.
coal: Vol. VIll pt. 2.
glacial geology: Guidebook 1931.
marl, cement: Vol. VIl pt. 3.
molding sands: Pub. 41.
oil and gas: Pub. 14, 37, 38; Misc.
salt: Winchell; Vol. lll; Ann. Rept. 1901, 1908; Pub. 15.
See Reported Exposures of Paleozoic Formations.

Saginaw formation, Pennsylvanian: See Index to

Nomenclature.
water resources of: P.R. 13.

Saginaw oil field: Pub. 14, 37.

"Saginaw sand": Pub. 14. See Index to Nomenclature.

St. Clair County: Winchell; Vol. V pt. 2.

agriculture, data detailed: Pub. 25.
marl: Vol. VIII pt. 3.

molding sands: Pub. 41.

oil and gas: Pub. 14, 37, 38; Misc.
road materials: Open file.

salt: Pub. 15.

St. Clair delta, report on by L. J. Cole: Vol. IX pt. 1.

St. Clair shales: Rept. St. Bd. Geol. Surv. 1891-1892; Vol. VII
pt. 1. See Antrim.

See Index to Nomenclature.

St. Croix, Cambrian: See Index to Nomenclature.

St. Ignace formation, defined: Pub. 44. See Index to
Nomenclature.

St. Ignace, plants of, annotated list: Pub. 31.

St. Joseph County: Winchell; Ann. Rept. 1903.

agriculture, data detailed: Pub. 25.
clays and shales: Pub. 36.

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. | 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. lll; Pub. 15. See Mineral Resources.

Brine and salt deposits of Michigan: Pub. 15.

crystals, pseudomorphs of in Mackinac breccia: Vol. Ill.

industry: Winchell; Vol. 1lI; 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.
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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. 3, 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. I, VIII pt. 3; Pub. 14, 15.
in glacial drift: Pub. 48 pt. 2.
Sand and gravel: Vol. VIl 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. 23, Doc. 4, 1839; Winchell; Vol. | 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. |
pt. 3; Pub. 37, 38.

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. | pt. 3.
Guidebook 1947.

Lake Superior: Houghton, S.D. 1840, No. 18; F. and W.;
Winchell; Vol. 1 pt. 3; Ann. Rept. 1908; Pub. 23, 39
(map). Guidebooks 1947, 1948.

Marshall-Napoleon: Winchell;, Rept. St. Bd. Geol. Surv.

1891-1892; Vol. Ill, V, VIl 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. Il pt. 3.
Grand Island: Vol. lll pt. 3.
Granite Point: Vol. Ill pt. 3.
Laughing Whitefish River: Vol. lll pt. 3.
Marquette: Vol. lll pt. 3.
Presque Isle: Vol. Il pt. 3.
St. Mary: Vol. lll pt. 3.
Sugar Island: Vol. Il pt. 3.
Tahquamenon River: Vol. lll pt. 3.
Pointe aux Barques: Houghton, J.D. 1841, Vol. 1, No. 11;
Vol. lll, VIl pt. 2.

Potsdam: J. Hall, F. and W. pts. 1 and 2; Winchell; Vol. | pt.

3.

quarries: Winchell; Vol. Ill.

red, of lonia 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. VIl 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. 3; Ann. Rept. 1901.

agriculture data, detailed: Pub. 25.

clays and shales: Vol. VIl pt. 1; Pub. 36.

coal: Vol. VIl pt. 2.

Geological report on, W. M. Gregory: Vol. VIl pt. 3.

marl: Vol. VIII pt. 3.

molding sands: Pub. 41.

oil and gas: Pub. 14, 37, 38; Misc.

road materials: Open file.

"Stone wall": Vol. VIII pt. 3.

stratigraphy of: See Reported Exposures of Paleozoic
Formations.

Sault Ste. Marie ship canal: C.T.J.; F. and W.; Vol. | pt. 1.

Saunders formation in iron district: Pub. 3, 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.

Schoolcraft 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. 1904; Pub. 40 pt.

1. Guidebook 1948.
See Reported Exposures of Paleozoic Formations.

Schoolcraft, Henry R., Notes of, on Huron County: Vol. VIl pt.

2.
Schoolcraft member: Pub. 38, 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.
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. VIl pts. 1 and 3; Pub. 36, 38, 42. See Index to
Nomenclature.
Hamilton: Vol. lIl.
quarries: Vol. VIII pt. 1; Pub. 42.
Saginaw: Pub. 40 pt. 2.
St. Clair: Vol. VIl pt. 1, IX pt. 1.
Waverly: Vol. Ill.
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. VIl 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. 3. 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. VIlI pt. 2.
marl: Vol. VIII pt. 3.

Pennsylvanian of: Pub. 40 pt. 2.
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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 Great 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. VIl 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, Cataract, Cayugan, Cliff limestone,
Clinton, Cordell, Deerpark group, Drummond, Dyer Bay,
Encrinal limestone, Engadine, Fiborn limestone,
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, Schoolcraft, Tymochtee,
Upper Grand Rapids, Upper Pentamerus, Upper Silurian.
See Index to Nomenclature.

See Reported Exposures of Paleozoic Formations.

Silurian system (Cambrian and Ordovician): Winchell; Vol. IV.
Silver: F.and W.; P.R. 10. See Mineral Resources.
in Ontonagon County: Vol. Ill.
Silver mining district of Ontonagon County, Report on: Vol. lll
Appen. A.
Sinkholes: Houghton, H.D. 23, Doc. 5, 1839; Winchell; Vol. Ill,
VIl pt. 1; Ann. Rept. 1901; Pub. 30.
Slate: Vol. I pt. 1, 1ll, IV, VIl pt. 3, VIII pt. 2; Pub. 19.
industry, O. R. Hamilton: Pub. 16.
quarries: Vol. lll, IV; Rept. St. Bd. Geol. Surv. 1891-1892.
Slate quarries of Huron Bay, C. Rominger: Vol. lll Appen. A.
Slaughter, Jean L., and Campbell, J. M., You never miss the
water: Misc.
Sleeping Bear sand dune: Vol. lll.
Slender moraines: Pub. 25.
Slip clay, Ontonagon County: Vol. VIII pt. 1; Pub. 36.
Smith, H. L. Preliminary list of the sites of aboriginal remains in
Michigan: Pub. 1.

Memoranda 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: P.R. 10.

, Seaman, W. A, and Ayres, V. L., Strategic
mineral investigations 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. lll, Vil 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. S. 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): Misc.

Soule beds: Vol. VIl 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. lll. 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.

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. VI 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.
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Houghton, Douglass, 1837-1846. Reports of Douglass

Houghton first published 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 reconnaissance 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, No. 1.

Report in relation to the iron ore, etc., 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 Peninsula; 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 reports
of the geological assistants: Dr. A. Saget,
Zoologist, Doc. 2; S. W. Higgins, Topographer,
Doc. 3; C. C. Douglass, Assistant Geologist, Doc.
4; Bela Hubbard, Assistant Geologist, Doc. 5; and
a glossary of geologic terms.

Report relative to the improvement of State salt springs:
H.D. 1840, No. 2.

Third Annual Report: S.D. 1840, Vol. 2, No. 7.
Describes geology of Northern or Upper Peninsula.

Describes: sedimentary rocks; Lake Superior
sandstone; Limerock and shales; Lower Limerock
and shales; Upper Limerocks; Southern or Lower
Peninsula 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, Vol. 1,
No. 11.

Geology of the Upper or Northern Peninsula ("The
Copper Report").

Appended reports of C. C. Douglass and Bela
Hubbard, Assistant Geologists, 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 State salt springs: J.D. 1843, No. 9.

Annual Report: J.D. 1844, No. 11.

On rocks between Chocolate River and Granite Point:
Vol. I, Appen. E.

For other reports see Houghton.

Hubbard, Lucius L., 1893-1899.

Macroscopic 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 copper rocks: Pub. 19.

Lane, Alfred Church, 1899-1909.

Reports of 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. VIl 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: Vol. V pt.

2.
Marshall sandstone: Ann. Rept. 1908.
Microscopic characters of rocks and minerals of
Michigan: Rept. St. Bd. Geol. Surv. 1891-1892.
Origin of bog limes: Vol. VIl pt. 3.
Report on Alcona County: Ann. Rept. 1901.

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 Michigan: Ann. Rept. 1908.
Pardee, Franklin G., 1951-1952.
Metallic minerals review: Pub. 37.
Statistical reviews, iron mines: Misc.
Rominger, Carl, 1872-1885.
Paleozoic rocks of the Upper Peninsula: Vol. | pt. 3.
Geology of Lower Peninsula: Vol. lll pt. 1.
Palaeontology; fossil corals: Vol. lll 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.
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.
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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; Misc.
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. 38. See Index to Nomenclature.

Guidebook 1950.

Stonington Member of Richmond, defined: Pub. 46. See
Index to Nomenclature.

Straits of Mackinac: Ann. Rept. 1904; Pub. 40 pt. 1, 43, 44.

submerged valley in: Pub. 43.

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

Strategic mineral investigations in Marquette and Baraga
counties, A. K. Snelgrove, 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.
Arenac County: P.R. 3.
Ogemaw County: P.R. 2.
the Traverse formation, A. W. Grabau: Ann. Rept. 1901.
See Guidebooks.
"Stray" sand (Michigan): Pub. 38.
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
district: 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, VI pts. 1 and 2.
Sulphur springs: Houghton, H.D. 23, 1839; Vol. VIl pts. 1 and
2

Summary Reports: See Mineral Resources.
Sunbury formation: Pub. 38, 48 pt. 2. See Index to
Nomenclature.

Sunday quartzite: Pub. 18. See Index to Nomenclature.
Sunken Lake, Alpena County: Vol. Ill.
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.
VIl 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. | 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. VIl pts. 1 and 3, IX pt. 2; Ann. Rept. 1903.
Surface geology of Lapeer County, Michigan: Ann. Rept.
1901.
Technical Reports: See Groundwater.
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. lll, 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.
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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. VIl 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 Nomenclature.

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,
2,3, 4.

Trempealeau formation: Pub. 38. 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. | 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.

Tungsten in Michigan: P.R. 10.

Tunnel, Detroit River, borings for: Pub. 12.

Turtle Range, Geology of: Pub. 18.

Tuscola County: Vol. VIl pts. 2 and 3.

agriculture, data detailed: Pub. 25.

artesian and underground water supply: Ann. Rept. 1908.
clays and shales: Pub. 36.

coal: Vol. VIl 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; Misc.

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. Il 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. 25. 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 Oil 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 Nomenclature.

"Limerocks": Houghton, S.D. 1840, Vol. 2, No. 7.

Marshall: Vol. VIl pt. 2, VIl pt. 2. See Index to
Nomenclature.

Monroe: Vol. VIl 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. | pt. 2, V pt.
1.

iron regions: Vol. I, IV, V pt. 1.

Paleozoic rocks: Vol. | pt. 3.

See Guidebooks 1939, 1941, 1947, 1948, 1950.

Upper Pentamerus: Vol. VIl 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 Nomenclature.

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.

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. 37, 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. VIl 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. VIl 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.

Volcanic activity, Lake Superior district: F. and W. pts. 1 and
2.
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Volcanic group of Michigan rocks: Winchell.

Vulcan formation: Pub. 3, 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, lllustrated 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. VIl 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. VIl 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. VIl pt. 3.
molding sands: Pub. 41.

oil and gas: Pub. 14; Misc.

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.
glacial deposits: Pub. 48 pts. 1 and 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: Misc.

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. lll, VII pt. 2; Pub. 12,
14, 15. See Index to Nomenclature.

Wayne County: Winchell; Vol. VIII pt. 2; Pub. 12, 14, 15.

agriculture, data detailed: Pub. 25.

clays and shales: Vol. VIl pt. 1; Pub. 12, 36.

glaciation of: Pub. 48 pt. 1.

molding sands: Pub. 41.

oil and gas: Pub. 14, 37, 38; Misc.

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,
VIl pt. 2; Ann. Rept. 1901, 1903, 1904, 1908; Pub. 14,
24,33, 35, 37,38,48; P.R. 1, 2, 3, 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. VIl pt. 1; Pub. 36.
lakes: Pub. 30.

marl, cement: Vol. VIII pt. 3.

molding sands: Pub. 41.

oil and gas: Pub. 14, 38; Misc.

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. 31st Cong. 1st
Sess., H.R. Ex. Doc. 69, 1850; U.S. 31st 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. VIl 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. | pt. 1, VIl pt. 2, VI pt. 2;
Pub. 40 pt. 2, 44.
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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. lll 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. Il
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. 1903.
Wright, J. W., State Botanist 1837-1839.
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: Misc.
Yttrium in Michigan: P.R. 10.
Zinc in Michigan: Vol. VII (sphalerite); P.R. 10.
Zinn, Justin, Graphite deposits of the Taylor mine area: Open
File report.
The Adventure mining property: Open File report.
Zirconium in Michigan: P.R. 10.
Zoological collections: Winchell.
Zoologist, State, Dr. A. Sager, Report of: Hounghton, H.D. 23,
Doc. 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 Economic Survey, Topographic 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 olil fields,
4 cross sections: P.R. 4, 1938.

Marl 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, 37,
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. |, 1873.

1. Geological map Upper Peninsula, T. B. Brooks, R.

Pumpelly, and C. Rominger.

Geographic map of the central portion of the Upper

Peninsula for explorers 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.

0. New York Mine, T. B. Brooks.

1. Magneto-Geologic Chart, Republic Mountain, T. B.

Brooks.

12. Statistics Iron Ore Trade, 1854-1873, T. B. Brooks.

N
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13. Furnaces consuming Lake Superior ores; Production of
Pig Iron; Metallurgical 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.
23. 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.
Barnum and Lake Superior mines: Vol. | Atlas, 1873.

Bay County, artesian well areas, surface geology, topographic:

Ann. Rept. 1903, 1905.
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. 3585. 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.
Bessemer area, Gogebic County, geological, glacial: Ann.
Rept. 1906; P.R. 14, 1951.
Bessemer-Black River Road, Gogebic County, contoured:
Ann. Rept. 1906.
Bohemia Conglomerate, Keweenaw County, union of 3
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. | Atlas, 1873.
Champion Mine: Vol. | 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.
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, 1908.
Detroit River and Salina salt basins: Pub. 38, 1933.
series and isopach: Pub. 38, 1933; 44,1945.
See U.S.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 30 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 Ontonagon 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.
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. 31st Cong. 1st Sess.,
H.R. Ex. Doc. 69.
1. Facsimile of Jesuit missionary map, Lac Tracey or
Supérieur, 1670-1671.
2. Geologic map of Isle Royale.
3. Geologic map of Keweenaw Point.
4. Geologic map of District between Portage Lake and the
Montreal River.
5. Geologic map of Lake Superior Land District.
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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. lll, 1876.
Winchell, A.: Published in Walling's Atlas of Michigan, 1873.
Glacial drift, isopach: Open file.
Glacial geology, surface. Ms, maps of F. Leverett and others
on county base. 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, 23 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.
Gogebic 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, outcrop 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.
Monroe County: Vol. VII pt. 1, 1900.
Oakland 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, 1903.
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. VIl 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. | and Atlas of 10 maps, 1873.
Iron County, Alpha district: Open file.
Amasa area: Open file.
Areal and surface geology: Land Economic 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, 39 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. lves: Vol. |, 1873.
Iron River District, 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. |, 1873.
Magneto-geologic chart of Republic Mountain, Marquette
County: Vol. I pt. 1, 1873.
Marquette iron area: Vol. | pt. 1, 1873; 1V, 1881; T.R. 3,
1954.
Menominee Range: Vol. | pt. 1, 1873; Pub. 8, 1912; 18,
1915.
Michigamme Lake area: P.R. 10, 1944; Open file.
Mines at Negaunee (includes Jackson Mine): Vol. |, 1873.
Norway Lake area, The Cambrian geology of: Open File,
1953.
See Dickinson, Gogebic, Iron, Marquette, Menominee
counties.

Publication 50 -- Foreword - Stratigraphic Nomenclature — Page 54 of 102



Iron River district, Iron County, geology and contours: Pub. 3,
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. Doc. No. 5, U.S. 31st
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 lves, 1846.

*Also published in the Foster and Whitney 1850 U.S. 31st Cong., 1st
Sess., Ex. Doc. 69.

Jackson Mine: Vol. |, 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. |, 1873.
Eagle River Valley: Open file.
Geologic map of: Vol. | pt. 2, 1873.
See C. T. Jackson and Foster arid 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.
Geological reconnaissance along north shore of: Ann. Rept.
1904.
Lake St. Clair, Bayfield chart of: Vol. IX pt. 1, 1903.
shore lines 1873, 1900: Vol. IX pt. 1, 1903.
Lake Superior and Barnum mines: Vol. | Atlas, 1873.
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. 13,
1945.
Lansing, Greater, water analysis: P.R. 13, 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 outcrop: Pub. 21, 1916.

Loretto, Dickinson County, geology: P.R. 9, 1942.

Lower Peninsula, bog lime: Vol. VIII pt. 3, 1900.

coal basin contours: Vol. VIII pt. 2, 1900.

geology: C. Rominger Vol. I, 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.

Mackinac 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 counties.

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. | 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. | Atlas,
1873; 1V, 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. | and Atlas, 1873; 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.

magnetics, 11 maps on township base. Open file.

surface geology: Ann. Rept. 1906; Land Economic Survey
1925. Open file.

Menominee iron region: Vol. | pt. 1, 1873; Pub. 5, 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.

Publication 50 -- Foreword - Stratigraphic Nomenclature — Page 55 of 102



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. I, 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, 1917, 27, 1918; 29, 1920;
37, 1928.

Mines, iron, copper: See Vol. |, 1873; 1V, 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. | Atlas, 1873.

North Lake district, Marquette County: Open file.

Northern (Upper) Peninsula, altitude: Pub. 25, 1917; Open file.

central area of: Vol. | pt. 1, 1873.
clay and shale areas: Pub. 36, 1926.
Geological reconnaissance along north shore of lakes Huron
and Michigan: Ann. Rept. 1904.
Original vegetation: Ann. Rept. 1906.
physiographic 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, 1953.
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, 3 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. 38, 1933.
Monterey field: P.R. 3, 1937.
Mount Pleasant field: Pub. 38, 1933.
Muskegon field: Pub. 37, 1928; 38, 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. 37, 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, Stratigraphic section in vicinity of: Open
file, 1953.

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. lll, 1876; Ann. Rept. 1905; Pub. 9, 1912; 21,
1916. See Michigan, State of.

Peat. See Vegetation.

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

Pennsylvanian formation: Pub. 38, 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.

Randuville district, geological map: Open file, 1946.

Republic Mountain and vicinity: Vol. | 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, outcrop 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, 1903.

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.
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Sanilac County, geology: Vol. VI pt. 3, 1900.

Schoolcraft 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 Oakland 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. VIl pts. 1 and 2, 1900; Ann.
Rept. 1907; Ms. progress map. Open file.

geology: Vol. lll, 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.

physiographic 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 Agriculture, 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.

Manuscript topographic map 100-foot contour interval of
Southern Peninsula. 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 reproduced 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. 1903,
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. | 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.

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. Karpinski. Michigan Historical Collections.

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

OIL AND GAS MAPS

Allegan County:
3502 Allegan County.
3604 Casco Township, T.1IN., R.16W.
3525 Dorr Township, T.4N., R.12W.
3596 Fillmore Township, T.4N., R.15W.
3556 Heath Township, T.3N., R.14W.
3573 Hopkins Township, T.3N., R.12W.
3639 Lee Township, T.1IN., 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.1N., 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., R.4E.

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 Kawkawlin-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.20-21N., 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.6-7W.
3539 Redding Township, T.19N., R.6W.
3666 Skeels Lake Oil Field, T.20N., R.2-3W.
3569 Winterfield Township, T.20N., R.6W,

Crawford County:
3623 Crawford County.
3624 Beaver Creek Township, T.25N., R.4-5W.
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Gladwin County:
3440 Gladwin County.
3444A 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.
3444 Tobacco Township, T.17N., R.1W.

Gratiot County:
3447 Gratiot County.

3438 New Haven Township, T.10N., R.4W.

lonia County:
3600 lonia 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.15N., R.3W.
3272A Gilmore Township, T.16N., R.5W.
3630 Isabella Township, T.15N., R.4W.
3272 Vernon Township, T.16N., R.4W.
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 Kent County.
3609 Algoma Township, T.9N., 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 Qil Field, T.17N., R.16W.
3628 Eden Township, T.17N., R.16W.

Mecosta County:
3453 Mecosta County.
3449A Austin Township, T.14N., R.9W.
3601 Chippewa Township, T.16N., R.8W.
3587 Fork Township, T.16N., R.7W.
3653 Green Township, T.16N., R.10W.
3465 Hinton Township, T.13N., R.8W.
3461 Millbrook Township, T.13N., R.7W.
3449 Morton Township, T.14N., R.8W.
3673 Wheatland Oil Field, T.14N., R.7W.

Midland County:

3494 Midland County.

3519 Edenville Township, T.16N., R.1W.
3098 Geneva Township, T.15N., R.2W.
3095 Greendale Township, T.14N., R.2W.
3309 Jasper Township, T.13N., R.2W.
3629 Jerome Township, T.15N., R.1W.
3309A Porter Township, T.13N., R.1W.
3669 Sanford Qil 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.6-7W.
3590 Enterprise Township, T.23N., R.5W.
3584 Norwich Township, T.24N., R.5W.

3571 Riverside Township, T.21N., R.7W.

Monroe County:

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

Montcalm County:

3454 Montcalm County.

3462 Belvidere Township, T.12N., R.7W.
3598 Bloomer Field, T.8-9N., R.5W.

3505 Cato Township, T.12N., R.8W.

3438A Crystal Township, T.10N., R.5W.

3446A Day Township, T.11N., R.6W.

3667 Douglass Oil Field, T.11-12N., R.7W.
3603 Douglass Township, T.11N., R.7W.
3446 Ferris Township, T.11N., R.5W.

3467 Home Township, T.12N., R.6W.

3678 Reynolds Oil Field, T.12-13N., R.9-10W.
3670 Stanton Oil and Gas Field, T.11N., R.7W.

Muskegon County:

3557 Muskegon County.

3229B Laketon Township, T.10N., R.17W.
3229A Muskegon Township, T.10N., R.16W.
3659 Ravenna Field, T.8-9N., R.14-15W.

Newaygo County:

3581 Newaygo County.

3668 Croton Qil Field, T.12N., R.11W.
3679 Ensley QOil 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.
3592 Norwich Township, T.13N., R.11W.
3677 Woodville Gas Field, T.15N., R.11W.
3676 Woodville Oil Field, T.15N., R.11W.

Oakland County:

3664 Oakland County.

Oceana County:

3455 Oceana County.

3607 Claybanks Township, T.13N., R.18W.

3311 Elbridge Township, T.15N., R.16W.

3311A Hart Township, T.15N., R.17W.

3632 Mears Township, T.14-15N., R.18-19W.
3625 Pentwater Township, T.16-17N., R.17-18W.
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Ogemaw County:
3452 Ogemaw County.
3652 Edwards Township, T.21IN., R.1E.
3471 Mills Township, T.21N., R.3E.
3472 Ogemaw Township, T.22N., R.1E.
3651 Rose City Field, T.23-24N,, R.2-3E.

3687 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.
3589 Cedar Township, T.18N., R.9W.
3568 Lincoln Township, T.18N., R.10W.
3579 Osceola Township, T.18N., R.8W.
3644 Reed City Gas Field, T.17-18N., R.10W.
3594 Rose Lake Township, T.19N., R.9W.
3656 Sherman Township, T.20N., R.9W.
3635 Sylvan Township, T.18N., R.7W.

Ottawa County:
3548 Ottawa County.
3591 Holland Township, T.5N., R.15W.
3549 Tallmadge Township, T.7N., R.13W.
3682 Wright Oil Field, T.8N., R.13W.
3583 Zeeland Township, T.5N., R.14W.

Roscommon County:
3555 Roscommon County.

3680 Headquarters Detroit River Field, T.20-21N., R.3W.

3572 Headquarters Field, T.20-21N., R.3W.

3657 St. Helen Oil Field, T.23-24N., R.1E., 1-2W.

Saginaw County:
3578 Saginaw County.
3468 Birch Run Township, T.10N., R.6E.

Tuscola County:
3576 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.
3534 Bloomingdale Township, T.1S., R.14W.
3541 Columbia Township, T.1S., R.15W.
3586 Geneva Township, T.1S., R.16W.
3661 Porter Township, T.4S., R.13W.

Washtenaw County:
3662 Washtenaw County.
3663A Northville Field, T.1S.-1N., R.7-8E.

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

GENERAL MAPS

3640  Small Wildcat Oil Well Map of Southern Peninsula.

3643  Oil and Gas Field Map.

3524 Large Wildcat Oil Well Map of Southern Peninsula.

3527  Trend Map of Southern Peninsula.

3434  Geological Cross Section of Southern Peninsula.

INDEX OF THE NOMENCLATURE
OF MICHIGAN GEOLOGIC
FORMATIONS

compiled by
HELEN M. MARTIN

Derivation of name, introduction in Michigan, and significant
usage in Michigan Geological Survey publications. For usage
elsewhere, consult U.S.G.S. Bull. 769, 896 and later
bibliographies, and the list of References in Part Il of this
volume.

ABBREVIATIONS

A.A.A.S. Proc.—American Association for the Advancement of
Science Proceedings.

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 International 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
Journal.

Eng. and Min. Jour.—Engineering and Mining Journal.

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

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

Geol. Sec.—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 Philosophical 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.S.—Michigan Geological Survey.

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

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

M.G.S. Vol.—Michigan Geological Survey Volume.

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 Report, Appendix.

Phil. Acad. Sci. 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.

Sci. ns.—Science, new series.

Smithsonian Misc. 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.S. Mon.—United States Geological Survey Monograph.

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

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

U.S. 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. Sci. 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 Report.

W.-S.P.—-Water-Supply Paper.

NOMENCLATURE

Acadian.
J. W. Dawson, 1868. Am. Assoc. Adv. Sci. Proc. 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.

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. 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. Geol. Sec. and M.G.S., 1939. 9th Ann.
Geol. 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.

Ajibik Hills north of Palmer, Marquette Co., Michigan.

Albany conglomerates, Albany and Boston amygdaloid.
Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. |, 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. VI, pt. 1.
F. Leverett, 1902. M.G.S. Ann. Rept. 1901.
Alcona Co., Michigan.

Alexandrian.
T. E. Savage, 1908. Am. Jour. Sci. 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.
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Algomah amygdaloid. Keweenawan. Mich. Geol. Soc., 1949, 1951, and 1952. Ann. Geol. Excur.
Long local usage. Guidebooks. o
R. E. Hore, 1915. M.G.S. Pub. 19. G. V. Cohee, 1947. U.S.G.S. (Co-op. M.G.S., Univ. Mich.
B. S. Butler, 1929. U.S.G.S. P.P. 144. Dept. Geol.) Oil and gas investigations Chart 28.
Algoma Mine, Ontonagon Co., Michigan. Alpena, Alpena Co., Michigan.

Algomah, glacial lake beach. Pleistocene. Ambherstberg dolomite. Devonian.
W. H. HObbS, 1911. M.G.S. Pub. 5. From F. B. Taylor ms. W. H. Sherzer and A. W. Grabau, 1909. G.S.A. Bull. vol.
for U.S.G.S. Mon. 53. 19.
F. B. Taylor, 1915. U.S.G.S. Mon. 53, (named in 1893). A.C.Lane, 1909. M.G.S. Ann. Rept. 1908.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1. W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.

Algomah Mills, Ontario. Described p. 2.
_ R. A. Smith, 1916. M.G.S. Pub. 21.
Algonkian. R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S.

C. D. Walcott, 1899. Am. Jour. Sci. 3d ser., Vol. 37. Pub. 23, legend geol. map.

J. W. Powell, 1899. U.S.G.S. 10th Ann. Rept. R. B. Newcombe, 1928. M.G.S. Pub. 37; 1933, M.G.S.
I. C. Russell, 1907. M.G.S. Ann. Rept. 1906. A. C. Lane: Pub. 38.

Equivalent to Huronian. H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
R. C. Allen, 1910. M.G.S. Pub. 3; 1915, M.G.S. Pub. 18. Mich. Geol. Soc., 1951 and 1952. Ann. Geol. Excur.
R. E. Hore, 1912. M.G.S. Pub. 8. Guidebooks.

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.

Pub. 23, legend geol. map. Ambherstberg, Ontario.

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

H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map. Ancient Lake Ridge (Belmore, Whittlesey Beach).

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

Algonquin beach; glacial lake. Pleistocene.
J. W. Spencer, 1891. Am. Jour. Sci. 3d ser. Vol. XLI.
W. H. Sherzer, 1900. M.G.S. Vol. VI, 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. A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.

I. C. Russell, 1905. M.G.S. Ann. Rept. 1904. W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907; 1909, M.G.S. Described p. 2.

Anderdon limestone. Devonian.
W. H. Sherzer and A. W. Grabau, 1908. Sci. ns Vol. 27.

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.

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.

K. Spiroff, 1941. M.G.S. P.R. 7. H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
G. C. Tague, 1948. M.G.S. Pub. 45, pt. 1. Mich. Geol. Soc., 1951 and 1952. Ann. Geol. Excur.
J. L. Calver, 1948. M.G.S. Pub. 45, pt. 2. Guidebooks.

G. M. Stanley, 1945. M.G.S. Pub. 43’ 44. A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.

Anderdon Quarry, Anderdon Twp., Essex Co., Ontario.
Allouez Conglomerate. Keweenawan.

A. R. Marvine, 1873. M.G.S. Vol. | 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.

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.
Alpena limestone. Devonian. R. B. Newcombe, 1933. M.G.S. Pub. 38.

A. W. Grabau, 1902. M.G.S. Ann. Rept. 1901, defined, Animikie, Indian name for Thunder Bay on north shore
1916 unpublished ms. L. Superior.

R. A. Smith, 1916. M.G.S. Pub. 21. ) ) )
R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S. Antoine dolomite. Lower Huronian.
Pub. 23, legend geol. map. C. R. Van Hise, 1899. U.S.G.S. 19th Ann. Rept. and Mon.
W. A. Ver Wiebe, 1927. Mich. Acad. Sci. Papers Vol. 7. 36. ) o o
Redefined. Lake Antoine, Dickinson Co., Michigan.
E. R. Pohl, 1930. U.S. Nat. Mus. Proc. Vol. 76, art. 14,
from Grabau 1915 unpublished ms. series (stage).
R. B. Newcombe, 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. 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. Geol.
Excur. Guidebooks.
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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. "It is this outcrop (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.

L. J. Cole, 1903. M.G.S. Vol. IX, pt. 1.

A. C. Lane, 1905. M.G.S. Ann. Rep. 1903, Antrim and
Berea in Devonian.

A. C. Lane, 1905. M.G.S. Ann. Rept. 1904.

W. F. Cooper, 1906. M.G.S. Ann. Rept. 1905; 1907,
M.G.S. Ann. Rept. 1906.

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

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

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. 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.

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.

Mich. Geol. Soc., 1952. Ann. Geol. Excur. Guidebook. A.
J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.

Antrim Co., Michigan.

Anvil chert. Upper Huronian.
W. O. Hotchkiss, 1919. Eng. and Min. Jour. Vol. 108.
Member Ironwood fm., Gogebic District.
Anvil Mine, east of Bessemer, Gogebic Co., Michigan.

Arcadian amygdaloid. Keweenawan.
L. L. Hubbard, 1898. M.G.S. Vol. VI, pt. 2.
Arcadian Mine, Houghton Co., Michigan.

Archean system; series.

J. D. Dana, 1872. Am. Jour. Sci. 3d ser. Vol. 3.

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

A. C. Lane, 1902. M.G.S. Ann. Rept. 1901. "l use Archean
to include all pre-Cambrian."

A. C. Lane, 1902. Legend geol. map in M.G.S. Ann. Repts.
1901, 1903, 1904 and 1906.

R. C. Allen, 1910. M.G.S. Pub. 3. Basement complex.

R. C. Allen, 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.

R. B. Newcombe, 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 Islands, appendix.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

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

Arkona, glacial lake. Pleistocene.
J. W. Spencer, 1891. Am. Jour. Sci. 3d ser. Vol. 41,
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.
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.
A. F. Foerste, 1905. Sci. ns. Vol. 22.
E. C. Case and W. L Robinson, 1915. M.G.S. Pub. 18.
Arnheim, Brown Co., Ohio.

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

Ashbed amygdaloid. Keweenawan.

A. R. Marvine, 1873. M.G.S. Vol. |, 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. Comm. on L. Superior region, 1905. (Jour. Geol.)
M.G.S. Ann. Rept. 1904.

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.

Ashbed Mine, Keweenaw Co., Michigan.

Ashbed group. 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.
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. lowa Geol. Surv. Vol. 1.
A. C. Lane, 1900. M.G.S. 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., lowa.

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. 31st Cong.
Spec. Sess., Sen. Ex. Doc. 4.

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

T. B. Brooks, 1873. M.G.S. Vol. |, 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.
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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.S.G.S. P.P.
184. Bad River dolomite.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Bad River, in Penokee Gap section, Iron Co.,
Wisconsin.

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

Baltic conglomerate. Keweenawan.
A. C. Lane, 1906. Mines and minerals, Vol. 27.
A. C. Lane, 1911. M.G.S. Pub. 6.
R. E. Hore, 1912. M.G.S. Pub. 8.
K. Spiroff, 1941. M.G.S. P.R. 7.
Baltic Mine, Houghton Co., Michigan.

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

Baltic West amygdaloid. Keweenawan.
Long local usage.
B. S. Butler, 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.

Bass Island dolomite. Silurian, Cayugan.

R. A. Smith, 1914. M.G.S. Pub. 14; 1916, M.G.S. Pub. 21.

Renamed Bass Island.

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.

C. H. Riggs, 1938. M.G.S. P.R. 4.

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.S.G.S. (Co-op. M.G.S., Univ. Mich.

Dept. Geol.) Oil and gas investigations maps No. 28 and
40. Subsurface.
Mich. Geol. Soc., 1951. Ann. Geol. Excur. Guidebook.
Bass Islands, Lake Erie.

Bass Islands dolomite. Silurian, Cayugan. See Bass Island.
A. C. Lane, C. S. Prosser, W. H. Sherzer, and A. W.
Grabau, 1909. G.S.A. Bull. 19.
W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.
Mich. Geol. Soc., 1952. Ann. Geol. Excur. Guidebook.
Bass Islands, Lake Erie.

Battle Creek Moraine. Pleistocene.
F. Leverett, 1918. Mich. Acad. Sci. Ann. Rept. 1918.
F. Leverett, 1918. U.S.G.S. Camp Custer topographic
map.
Battle Creek, Calhoun Co., Michigan.

Battlefield Beach. Pleistocene.
F. B. Taylor, 1892. Am. Jour. Sci. 3d ser.
I. C. Russell, 1905. M.G.S. Ann. Rept. 1904.
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.G.S. Pub. 49, map surface fms.
Southern Peninsula Michigan.
Bay City, Bay Co., Michigan.

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. Soc. 1950, 1954. Ann. Geol. Excur.
Guidebooks.

East shore Little Bay de Noc, Delta Co., Michigan.

Bayport limestone. Mississippian.

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; 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%CaCO3)
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.

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

G. V. Cohee, 1944. U.S.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.

Bayport, Huron Co., Michigan.
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Bedford shale. 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; 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. 38.

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

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

G. V. Cohee, 1951. U.S.G.S. (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. Guidebook; A.A.P.G. Vol. 31.
Beebe School, Koehler Twp., T.34N., R.2W.,
Cheboygan Co., Michigan.

Beekmantown. Lower Ordovician.

J. M. Clarke and C. Schuchert, 1899. Sci. 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 Is.

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. Lower
Magnesian, Calciferous, or Prairie du Chien.

Beekmantown, New York.

Bell shale. Middle Devonian.

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

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

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.

R. B. Newcombe, 1928. M.G.S. Pub. 37. Marcellus.

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

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

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

Mich. Acad. Sci., Mich. Geol. Soc., and M.G.S., 1937. 7th
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-op. M.G.S., Univ. Mich.
Dept. Geol.) Oil and gas investigations chart 28.

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

Bell, Presque Isle Co., Michigan.

Belmore beach. Pleistocene.
Ancient Lake Ridge of Bela Hubbard. Mich. Leg. S.D.
1840, Vol. 2, No. 7.
N. H. Winchell, 1872. Am. Assoc. Adv. Sci. Proc. Vol. 21.
W. H. Sherzer, 1900. M.G.S. Vol. VI, pt. 1.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
Belmore, Putnam Co., Ohio.

Berea grit; shale. Mississippian.

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; M.G.S. Ann. Repts. 1901, 1904, 1905, and
1906.

W. P. Cooper, 1906. M.G.S. Ann. Rept, 1905. Equivalent
to Sunbury.

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

Berea, Cuyahoga Co., Ohio.

Berea sandstone. Mississippian.

J. S. Newberry, 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. "Richmondville
sandstone which may as well be called Berea as it is
much better developed in Ohio."

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

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

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.

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, 1944. U.S.G.S. (Co-op. M.G.S., Univ. Mich.
Dept. Geol.) Oil and gas investigations map 11; 1944,

map 17; 1951, chart 41. Subsurface.

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

Berea, Cuyahoga Co, Ohio.

Berville Moraine. Pleistocene.
F. Leverett, 1915. U.S.G.S. Mon. 53.
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.
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.
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Bijiki iron fm. Upper Huronian.

C. R. Van Hise and W. S. Bayley, 1895. U.S.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. §;
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.S.G.S. (Co-op M.G.S., Univ. Mich.
Dept. Geol.)
Oil 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.

L. Vanuxem, 1838. N.Y. Geol. Surv. 2d Rept. (After Amos
Eaton, 1824 ?).

W. Burt, 1847. U.S. 31st Cong., 1st Sess., House Ex. Doc.

5; Sen. Ex. Doc. 1.
J. W. Foster and J. D. Whitney, 1851. U.S. 31st Cong.
Spec. Sess., Sen. Ex. Doc. 4.
C. Rominger, 1873. M.G.S. Vol. |, 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. 31st Cong.
Spec. Sess. Sen. Ex. Doc. 4.

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

E. C. Case and W. |. 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.

H. 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.S.G.S. (Co-op M.G.S., Univ. Mich.
Dept. Geol.)
Oil and gas investigations chart 11.

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

Mich. Geol. Soc., 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. Ill.
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, Schoolcraft 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 Blanc. 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. Soc., 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 Stropheodonta beds of Grabau.

Bucks 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.
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.
Buena Vista, Scioto Co., Ohio.
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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.)
Oil and gas investigations chart 33.
Mich. Geol. Soc., 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. Soc., 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. 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.) Qil 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. (Cambrian).

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

J. W. Foster and J. D. Whitney, 1851. U.S. 31st 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. |, pt. 1. Silurian =
(Cambrian).

C. Rominger, 1873. M.G.S. Vol. |, 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.

R. A. Smith, 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. 23, 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, lllinois.

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. |. 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. 37; 1933, M.G.S.
Pub. 38.
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S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1. Cambrian-
Ozarkian.

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

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.
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. Ill.

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.
VI, pt. 2; M.G.S. Ann. Repts. 1904, 1906.

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

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. Ill.

Cary Substage. Pleistocene. Mid. Wisconsin.
M. M. Leighton, 1933. Sci. ns. Vol. 77.
Cary, McHenry Co., lllinois.

Cascade, Archean (Huronian ?).
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.

G. 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. VI, 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. 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. 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.

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, 1911. 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. 3, Vol. 5.
W. H. Sherzer, 1900. M.G.S. Vol. VI, 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. Proc. 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.S., 1937, 1938,
and 1940. 7th, 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.
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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. 31st 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. |, pt. 2.

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

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

Chazy, Clinton Co., New York.

Chazyan. Lower Ordovician.

A. W. Grabau, 1909. Jour. Geol. Vol. 17. Chazy Is. and
Black River.

E. O. Ulrich, 1911. G.S.A. Bull. Vol. 22. Base of Lowville
and top of Beekmantown.

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

Chemung. Upper Devonian.
J. Hall, 1839. New York Geol. Surv. 3d Ann. Rept.
A. Winchell, 1861. M.G.S. First Bien. Rept.
C. Rominger, 1873. M.G.S. Vol. |, pt. 3.
W. H. Sherzer, 1900. M.G.S. Vol. VI, pt. 1.
A. C. Lane 1900. M.G.S. Vol. VI, 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. Sci. Proc. Vol. 13.
R. B. Newcombe, 1933. M.G.S. Pub. 38. Applied
generalized usage of term.
Chester, Randolph Co., lllinois.

Chicago, glacial lake. Pleistocene.

F. Leverett, 1897. Chicago Geol. and Nat. Hist. Surv. Bull.
2.

F. Leverett, 1899. U.S.G.S. Mon. 38.

A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.

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.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.

Chicago, lllinois.

Chicago Outlet (glacial lakes). Pleistocene.

H. M. Bannister, 1868. Geol. lllinois, Vol. 3.

F. Leverett, 1899. U.S.G.S. Mon. 38.

W. C. Alden, 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.S. Pub. 25.

F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.

Chicago, lllinois.

Chippewa felsite. Keweenawan.
W. 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.

Chipewa porphyry. Keweenawan.
F. E. Wright and A. C. Lane, 1909. M.G.S. Ann. Rept.
1908.
Chippewa Bluff, Black River, Gogebic Co., Michigan.

Cincinnatian. Upper Ordovician.

F. B. Meek and A. H. Worthen, 1865. Phil. Acad. Nat. Sci.
Proc. Vol. 17.

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

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.S. Vol. lll. "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. VI, 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. VI, pt. 1.
W. H. Sherzer and A. W. Grabau, 1910. M.G.S. Pub. 2.
Cliffs in banks of Ohio River and tributaries.
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Clinton fm. Silurian.

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

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. |, 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. 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.

G. 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-0op. M.G.S., Univ. Mich.

Dept. Geol.) Oil and gas investigations chart 33.
Mich. Geol. Soc., 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.
A. Winchell, 1861. M.G.S. First Bien. Rept.

C. Rominger, 1873. M.G.S. Vol. |, pt. 3; 1876, M.G.S. Vol.

M.

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, 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. 1906.

R. 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.

Coldwater shale. Mississippian.

A. 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.S. G. S. W.-S.P. 30.

H. Ries, 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.

A. C. Lane, 1905. M.G.S. Ann. Rept. 1904; 1907, 1908,
and 1909, M.G.S. Ann. Repts. 1906, 1907, and 1908.

W. F. Cooper, 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.

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.

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.
A. J. Mozola, 1955. M.G.S. Pub. 48, pt. 2.
Coldwater River, Branch Co., Michigan.

Collingwood fm. Middle Ordovician.

P. E. 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. 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.

Collingwood, Ontario.

Conemaugh. Pennsylvanian.
F. Platt, 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, Pennsylvania.

Conglomerate No. 8 Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. |, pt. 2.
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, Schoolcraft Co., Michigan.

Copper bearing rocks, sandstones.
T. B. Brooks, 1873. M.G.S. Vol. |, 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. 23.
R. C. Allen and L. P. Barrett, 1915. M.G.S. Pub. 18.
Copps Mine, Gogebic Co., Michigan.
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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. VI, 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 Ec. Surv. ms.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms.
Southern Peninsula Michigan.
Coy, Roscommon Co., Michigan.

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. 3.
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.S. 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. 106.
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. lowa 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., lowa.

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.

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

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

W. H. Sherzer, 1917. U.S.G.S. Geol. Atlas Detroit Folio
No. 205.

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

F. Leverett, 1917. M.G.S. Pub. 25.

H. M. Martin, 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. VI, pt. 1.

C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 3.

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

W. H. Sherzer, 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.
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Detroit River dolomite; series. Lower Devonian.

A. C. Lane, C. S. Prosser, W. H. Sherzer, and A. W.
Grabau, 1909. G.S.A. Bull. Vol. 19.

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

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

R. A. Smith, 1914. M.G.S. Pub. 14; 1915, M.G.S. Pub. 19;
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, 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.

C. H. Riggs, 1938. M.G.S. P.R. 4.

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

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

K. K. Landes, 1945. M.G.S. Pub. 44; 1945, U.S.G.S. (Co-
op. M.G.S., Univ. Mich. Dept. Geol.) Oil and gas
investigations map 28.

G.S.A,, 1951. Geol. Field Trip Guidebook. Sylvania
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.

Devonian. Upper, Middle, Lower.

Rev. A. Sedgwick and R. I. Murchison, 1839. Geol. Soc.
London Proc. Vol. 3, No. 63.

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

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

W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1; 1913, M.G.S.
Pub. 12.

All succeeding geological reports.

Dock St. Clay. Middle Devonian.

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

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. Arts and Lett. Geol. Sec. and M.G.S.,
1937, 1938, and 1940. 7th, 8th, and 10th Ann. Excur.
Guidebooks.

Mich. Geol. Soc., 1949. Ann. Excur. Guidebook.

Dock St., Alpena, Alpena Co., Michigan.

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.
I. D. Scott, 1921. M.G.S. Pub. 30.
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. 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.
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. Winchell, 1861. M.G.S. First Bien. Rept.
C. Rominger, 1873. M.G.S. Vol. |, 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. 3d Ann. Rept.
Duluth, Minnesota.

Duluth, glacial lake. Pleistocene.

W. Upham, 1894. Minn. Geol. Surv. 22 Ann. Rept.
"Western Superior Glacial Lake".

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.

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, 1913. 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. 23, legend geol, map. Onondaga.

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.

C. H. Riggs, 1938. M.G.S. P.R. 4.

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

G. V. Cohee, 1944. U.S.G.S. (Co-op. M.G.S., Univ. Mich.
Dept. Geol.) Oil and gas investigations chart 4.

G. V. Cohee and L. B. Underwood, 1945. U.S.G.S. (Co-op.
M.G.S., Univ. Mich. Dept. Geol.) Oil 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. Excur. Guidebook.

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

Dundee, Monroe Co., Michigan.

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

DuPlain beach. Pleistocene.

F. B. Taylor, 1897. G.S.A. Bull. Vol. 8.
C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 3.
DuPlain, lllinois.
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Dyer Bay dolomite. Silurian.

M. Y. Williams, 1919. Canada, Geol. Sur. Mem. Ill, No. 91.

Mich. Geol. Soc., 1954. Ann. Field Trip Guidebook.
Dyer Bay, Ontario.

Eagle River Group. 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, 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.

Eagle River, Keweenaw Co., Michigan.

Eastern sandstone. Upper Cambrian (Jacobsville).
A. R. Marvine, 1873. M.G.S. Vol. |, pt. 2.
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, 1936. M.G.S. Pub. 40, pt. 2. Defined.
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.
Eaton Co., Michigan. 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. 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.
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.

Eden Group. Upper Ordovician.
J. S. 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 Genshaw fm.
El Cajon Beach, Alpena Co., Michigan.

Eldorado 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.
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, 1913. 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. 39, legend geol. map.

C. H. Riggs, 1938. M.G.S. P.R. 4.

G. V. Cohee, 1951. U.S.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.S.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.) Oil and gas investigations chart 33.

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

Engadine, Mackinac 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.

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. S. 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.
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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 ec. 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. Acad. 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.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.

Ferron Point, Alpena. Co., Michigan. (Rockport Quarry)

Fiborn limestone. Silurian. Niagaran.
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, 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. Sec., Mich. Geaol.
Soc., and M.G.S., 1948. Ann. Excur. Guidebook.
Mich. Geol. Soc., 1951. Ann. Excur. Guidebook.

Fiborn Quarry, Mackinac Co., Michigan.

Flat Rock dolomite, member Detroit River series. Lower
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.
W. H. Sherzer and A. W. Grabau, 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. Ann. Excur. Guidebook.
Flat Rock, Wayne Co., Michigan.

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

Flint 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.
Flint, Genesee Co., Michigan.

Footwall series. Huronian.
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.

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. VI, 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 interest
and details of the geology of Ontonagon Co. Phila., 1863.
R. E. Hore, 1915. M.G.S. Pub. 19.
Forest Mine, Ontonagon Co., Michigan.

Forestville shales. Mississippian.
C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 1.
Forestville, Sanilac Co., Michigan.

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.

F. Leverett, 1902. U.S.G.S. Mon. 41. Replaced "St. Mary's
moraine" of Gilbert, 1873. Ohio Geol. Surv. Rept. Vol. 1.

F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.

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

H. M. Martin, 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. 1901.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
F. Leverett, 1912. M.G.S. Pub. 9.
Fort Wayne, Indiana.

Fossiliferous strata. Paleozoic.
A. Winchell, 1861. M.G.S. First Bien. Rept.
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Four Mile Dam. Devonian.
A. S. Warthin, Jr., and G. A. Cooper, 1941. Wash. Acad.
Sci. Jour. Vol. 31.
W. A. Kelly, 1940. Mich. Acad. Sci. and M.G.S.
Guidebook.
Mich. Acad. Sci. Arts and Lett. Geol. Sec. and M.G.S.,
1938 and 1940. 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.
Four Mile Dam., Thunder Bay River, Sec. 7, T.31N.,
R.8E., Alpena Co., Michigan.

Fowler 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.
Fowler, Clinton Co., Michigan.

Franconia. Upper Cambrian.
C. P. Berkey, 1897. Am. Geol. Vol. 20.
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.
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.

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.

Freda, Houghton Co., Michigan.

Galena. Middle Ordovician.

J. Hall, 1851. In Foster and Whitney U.S. 31st Cong. Spec.

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.
E. C. Case and W. |. 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., lllinois.

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. Excur.
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. Ill.
W. H. Sherzer, 1900. M.G.S. Vol. VI, pt. 1.
A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.
H. Ries, 1900. M.G.S. Vol. VI, pt. 1.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol.
map.
Genesee River valley, New York.

Genshaw. 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. 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.) Oil 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, lllinois.

Glenwood. Middle Ordovician.
S. Calvin, 1906. lowa Geol. Survey Vol. 16.
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., lowa.

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.

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

Gorbut School, Koehler Twp., T.35N., R.1W.,
Cheboygan Co., Michigan.
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Grand Lake member. Devonian. Traverse.

A. W. Grabau, 1915. Unpublished ms. Reported by E. R.
Ponhl, 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. 31. 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. 1906.
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.S.G.S. (Co-0op. M.G.S., Univ. Mich.
Dept. Geol.) Oil and gas investigations map 11.
Exposures in Grand River Valley, Michigan.

Grassmere beach; stage. Pleistocene.
A. C Lane, 1900. M.G.S. Vol. VI, pt. 3.
W. H. Sherzer, 1900. M.G.S. Vol. VI, pt. 1.
A. C. Lane, 1908. M.G.S. Ann. Rept. 1907.
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. Sec. 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. 39, 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. |, 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. 39, 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.

Greenwood iron fm. Upper Huronian.

J. Zinn, 1933. Mich. Acad. Sci., 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. Sci., 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. 46.
Mich. Geol. Soc., 1954. Ann. Excur. Guidebook.
Groos Quarry, Sec. 1, T.39N., R.23W., Delta Co.,
Michigan.

Grosse Isle Moraine. Pleistocene.
F. Leverett, 1915. U.S.G.S. Mon. 53.
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.
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Guelph dolomite. Silurian.

J. Hall, 1852. Pal. New York, Vol. 2.

W. H. Sherzer, 1900. M.G.S. Vol. VI, 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. 23, 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, 1937. 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. Ill.

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. VI, 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. Van 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. 23, legend geol. map.

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.
Object to use of Hanbury.

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. |, pt. 2.
West of old Hancock Mine, Houghton Co., Michigan.

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

Harrison Moraine. Pleistocene.
F. Leverett, 1915. U.S.G.S. Mon. 53. Lake City-Harrison.
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. 46.
Mich. Geol. Soc., 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. 35.(?)

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. |, pt. 3; 1876, M.G.S. Vol.
IIl.

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

W. H. Sherzer, 1900. M.G.S. Vol. VI, 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. 3.
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. 39, 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. S. Bayley, 1900. U.S.G.S.
Menominee Folio No. 62.

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

I. 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-0op. 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.

Hiawatha segment of Newberry Moraine. Pleistocene.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Hiawatha National Forest, Northern Peninsula,
Michigan.
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Higgins Moraine. Pleistocene.
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.
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. |, pt. 2.
A. C. Lane, 1898. M.G.S. Vol. VI, pt. 1.
Houghton Mine, Houghton Co., Michigan.

Houghton Lake ridges; Moraine. Pleistocene.
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. 31st Cong.
Spec. Sess.; Sen. Ex. Doc. 4.
A. Winchell, 1861. M.G.S. First Bien. Rept.
C. Rominger, 1873. M.G.S. Vol. |, 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.
W. H. Sherzer, 1900. M.G.S. Vol. VII, pt. 1.
H. Ries, 1900. M.G.S. Vol. VI, pt. 1.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
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. Proc. 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. S. Newberry, 1870. Ohio Geol. Surv. Rept. Prog. 1869.

Huron River, Ohio.

C. Rominger, 1876. M.G.S. Vol. lll. 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. VI, pt. 1.
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.

Huron Bay slates. Upper Huronian.
T. B. Brooks, 1873. M.G.S. Vol. |, 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. |, 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. 3; 1912, M.G.S. Pub. §;
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, 1937. M.G.S. Pub. 39, legend geol. map.

North shore of Lake Huron, Ontario, Canada.

lllinoian glacial drift. Pleistocene.

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

P. Leverett, 1897. Chi. Acad. Sci., Geol. arid Nat. Hist.
Surv. Bull. 2. Defined. lllinoian stage.

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

I. C. Russell, 1905. M.G.S. Ann. Rept. 1904.

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-Wisconsin (lllinoian?).

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.

lonia 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.) Oil and gas investigations chart 41.
lonia, lonia Co., Michigan.

lonia 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.
lonia Co., Michigan.
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lowan. 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.
lowa.

lowan. 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.
lowa.

Iron River iron formation, 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. 1.
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.S.

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.

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, 1903. 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-0op. M.G.S., Univ. Mich.
Dept. Geol.) Oil and gas investigations chart 9.

Jordan, Scott Co., Minnesota.

Juniata Moraine. Pleistocene.
P. 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.

F. 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.
I. 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. Proc. Vol. 10.
A. C. Lane, 1909. M.G.S. Ann. Rept. 1908.
Kaskaskia, lllinois.

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. |, 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 Complex.

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, 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.

Keewatin, Ontario.

Kendall Moraine. Pleistocene.
F. Leverett, 1899. U.S.G.S. Mon. 38; 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, lowa
and Minnesota.
A. C. Lane, 1907. M.G.S. Ann. Rept. 1906, legend geol.
map.
Keokuk Landing, lowa.

Keweenawan.
T. S. Hunt, 1873. Am. Inst. Min. Eng. Trans. Used term.
T. B. Brooks, 1876. Am. Jour. Sci. 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. Spec. Comm. on Lake
Superior region, 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.

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.

Mich. Acad. Sci., Arts and Lett., Geol. Sec. and M.G.S.,
1939 and 1947. 9th 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, 1914. 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. 39, legend geol. map.

Mich. Acad. Sci., 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. 7th, 8th, and 10th Ann. Excur. Guidebooks.

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

G. V. Cohee, 1947. U.S.G.S. (Co-0op. 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. VIIl, 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., lllinois.

Kingston conglomerate. Keweenawan.
A. R. Marvine, 1873. M.G.S. Vol. |, 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.
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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. 3; 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.

Knox. Cambrian.
J. M. Safford, 1869. Geol. Tennessee.
Knox Co., Tennessee.

Koehler limestone. Devonian.

W. A. Kelly, 1949. A.A.P.G. Vol. 31; Mich. Geol. Soc. Ann.

Geol. Excur. Guidebook.
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. 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.

Kona Hill, Marquette Co., Michigan.

Lac 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 Chicago, 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.

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 sandstone.

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

C. Rominger, 1873. M.G.S. Vol. |, 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.

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

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

Lansing ss. Pennsylvanian (?)
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 1895. Textbook geol. 4th Ed. Revolution.
W. A. Seaman, 1944. M.G.S. P.R. 10. Faulting and
mineralization in Marquette Co., Mich.
Laramide Mountain Range.

Laurentian Center. Pleistocene.
A. C. Lane, 1911. M.G.S. Pub. 6.
Laurentian Highlands, Quebec.
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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. |, pt. 1.

A. C. Lane, 1900. M.G.S. Vol. VI, 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.

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 Is., 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. VI, pt. 1.

Little Traverse Bay, Michigan.

Lockport dolomite. Silurian. Niagaran.

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

E. C. Case and W. I. 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-0op. M.G.S., Univ. Mich.
Dept. Geol.) Oil 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. 38.

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.

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).

I. 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.S.G.S. (Co-op. M.G.S., Univ. Mich.
Dept. Geol.) Oil 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. 23, 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.
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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.S.
Pub. 23, legend geol. map.
Monroe Co., Michigan.

Lower Munising. Cambrian. Dresbach (?)
E. O. Ulrich, 1936. Personal communication to G. M.
Ehlers.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Munising, Alger Co., Michigan.

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, 1900. M.G.S. Vol. VI, 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. lll. 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. 37; 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; 1910, 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).

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, lonia Co., Michigan.

Mabb aplite. Keweenawan.
A, R. Marvine, 1873. M.G.S. Vol. |, pt. 2. "Mabbs’ vein".
A.C. Lane, 1911. M.G.S. Pub. 6.
Isle Royale Mine, Houghton Co., Michigan.

Mackinac breccia. Devonian-Silurian.
G. M. Ehlers and K. K. Landes, 1945. M.G.S. Pub. 44.
Mich. Geol. Soc., 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, Mo. 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. 16.

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. 39, 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. Sci. 3d, 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.
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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.

Manistigue Complex. Pleistocene.
S. G. Bergquist, 1936. M.G.S. Pub. 40, pt. 1.
Manistique River area, Schoolcraft 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.

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, Schoolcraft 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. S.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-0op. 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. VI, 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.

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. VI, 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 (Napoleon) 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; 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. Cohee, 1944. U.S.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-0p. 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.
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Marvin beds. Devonian.
W. A. Kelly, 1940. Mich. Acad. Sci. and M.G.S. 10th Ann.
Field Trip Guidebook.
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.
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.
Southern Peninsula Michigan.
Mayville, Tuscola 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, 1936. 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. VI, 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. 37. Medina-Clinton.
R. B. Newcombe, 1933. M.G.S. Pub. 38. Medinan Lower
or Alexandrian.
Medina, Oswego Co., New York.

Medora amygdaloid. Keweenawan.
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.

Menominee series.
Used in early reports for Huronian of Menominee District,
Michigan.

Meramec group. Mississippian.
E. O. 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.
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Mesnard quartzite. 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.

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.S. 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. Sci., Arts and Lett., 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.
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 formations. 1893, M.G.S. Rept. St. Bd.
Geol. Surv. 1891-1892.

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; 1909, M.G.S. Ann. Rept.
1908.

H. Ries, 1900. M.G.S. Vol. VI, 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. Cohee, 1944. U.S.G.S. (Co-0p. 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, 1936. 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. Lane, 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.

Minesota conglomerate; trap. Keweenawan.
S. H. Broughton, 1863. Remarks on the mining interest
and details of the geology of Ontonagon Co. Phila., 1863.
R. E. Hore, 1915. M.G.S. Pub. 19.
B. S. Butler, 1929. U.S.G.S. P.P. 144. Kearsarge congl.
Minesota Mine, Ontonagon Co., Michigan.

Minong breccia; porphyrite; trap; conglomerate.
Keweenawan.
A. C. Lane, 1898. M.G.S. Vol. VI, pt. 1.
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.

Mississinewa morainic system. 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.
Mississinewa River, Wabash Co., Indiana.

Mississinewa shale. Silurian. Niagaran.
E. R. Cumings and R. R. Schrock, 1927. Indiana Acad.
Sci. Proc. 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.
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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. Sci. ns. Vol. 10.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mohawk River valley, New York.

Mona 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. 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. Sci. 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. S.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. VI, pt. 1.

A. C. Lane, 1902. M.G.S. Ann. Rept. 1901. Salina and
Helderberg.

I. C. Russell, 1905. M.G.S. Ann. Rept. 1904.

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

A. W. Grabau, 1908. Sci. ns. Vol. 27. Proposed Upper,
Middle, Lower Monroe.

A. C. Lane and A. E. Seaman, 1909. M.G.S. Ann. Rept.
1908. Lower Monroe, Bass Islands series. Middle
Monroe = Sylvania sandstone. Upper Monroe = 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.

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 limestones of southeastern Michigan
to correlate with "Mountain limestone" of Indiana.

Mount Bohemia conglomerate; gabbro; felsite.
Keweenawan.
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 Misc. Coll. Vol. 57.
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. 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.

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 sandstone. 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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A. Newman, 1936. M.G.S. P.R. 2.
H. Pringle, 1937. M.G.S. P.R. 3.
M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.

E.
G.
H.
C. H. Riggs, 1938. M.G.S. P.R. 4.

G. V. Cohee, 1951. U.S.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. 23, 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.
Sci. 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.S. 31st Cong.
Spec. Sess. Ex. Doc. 4.

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

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

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

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

H. Ries, 1900. M.G.S. Vol. VI, pt. 1.

A. C. Lane, 1902. M.G.S. Ann. Rept. 1901. "Niagaran
(Manitoulin) dolomite".

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. 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.

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.

I. 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.
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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. |, 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.

Nonesuch Lode. Keweenawan.
R. E. Hore, 1915. M.G.S. Pub. 19.
Nonesuch Mine, Gogebic Co., Michigan.

Nonesuch shale; sandstone. Keweenawan.

R. D. Irving, 1883. U.S.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. |, 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. 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.
Norway Point (Seven Mile) Dam, Thunder Bay River,
Alpena Co., Michigan.

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.

Norwood shale. Devonian.
G. M. Ehlers, 1938. Mich. Acad. Sci. 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.

Ogontz 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. VI, 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.

Old Colony amygdaloid; flow. Keweenawan.
Local usage.
B. S. Butler, 1929. U.S.G.S. P.P. 144.
Old 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. |, pt. 2.
Pewabic property, Keweenaw Co., Michigan.
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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., lowa.

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. VI, pt. 1.

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. 39, 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. Winchell, 1861. M.G.S. First Bien. Rept.
C. Rominger, 1873. M.G.S. Vol. |, 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. 1901.
South shore Lake Ontario.

Ontonagon, glacial lake. Pleistocene.
F. Leverett, 1911. M.G.S. Pub. 7; 1917, M.G.S. Pub. 25.
I. D. Scott, 1921. M.G.S. Pub. 30.
Ontonagon Co., Michigan.

Ordovician system.

C. Lapworth, 1879. Geol. Mag. London, ns. Vol. 6.

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. Ordovician
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. 23, 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. VI, 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.
R. B. Newcombe, 1928. M.G.S. Pub. 37.
Osage River, near Osceola, St. Clair Co., Missouri.

Osagian. Used by some geologists to cover time of deposition
of Osage group.
R. B. Newcombe, 1933. M.G.S. Pub. 38.

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.
F. 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. 5.

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.
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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.
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. |, pt. 1.

C. Rominger, 1873. M.G.S. Vol. |, pt. 3; 1876, M.G.S. Vol.
1.

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

I. 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.S. 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. 3; 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. VI, 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. 34.

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.
Sci. 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., 1937, 1938,
and 1940. 7th, 8th, and 10th Ann. Excur. Guidebooks.
Partridge Point, Alpena Co., Michigan.

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. Sci., Arts and Lett. Vol.
23; 1937, G.S.A. Bull. Vol. 48; 1945, M.G.S. Pub. 43.
Penetang, Georgian Bay, Ontario.
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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. 39, legend geol. map.

Penokee 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., lllinois.

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.S.G.S. (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. 38. "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. 37; 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. Soc., 1949 and 1951. Ann. Excur.
Guidebooks.
Petoskey, Emmet Co., Michigan.

Pewabic amygdaloid; flow. Keweenawan.

R. Pumpelly, 1873. M.G.S. Vol. |, pt. 2. Pewabic copper
bearing bed.

A. R. Marvine, 1873. M.G.S. Vol. |, pt. 2. Pewabic lode.
Pewabic cupriferous bed.

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.
lonia 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. 246.
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. 1906.

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. Doc. 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.
VI, 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. Coldwater.
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.S. 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.
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.
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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. VI, 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. VI, 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.
F. Leverett, 1915. U.S.G.S. Mon. 53.
H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms.
Southern Peninsula Michigan.
Portland, lonia 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. Rommger, 1873. M.G.S. Vol. |, 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. 1904; 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.

Potter Farm. 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. 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. 38. "Calciferous".
H. M. Martin, 1937. M.G.S. Pub. 39, 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. 7th 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. W. Grabau, 1915, unpublished ms.
Presque Isle Co., Michigan.

Primary rocks.
D. Houghton, 1840. 3d 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.
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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.

Proterozoic era.
S. F. Emmons, 1888. Am. Comm. Rept. Internat. Geol.
Gong.
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, 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.

Put-in-Bay, Lake Erie.

Quaternary.

J. Desnoyers, 1829. Annales sci. 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. 23, 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-0op. 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. Keweenawan.
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.
Quinnesec, 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.

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. 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.

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. 5.
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.
Randville, 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.
Republic, 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. 15.
Richfield (now AuSable) Twp., Roscommon Co.,
Michigan.
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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.S. Vol. Ill.

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

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

Mich. Geol. Soc., 1950, 1951, and 1954. Ann. Geol. Excur.
Guidebooks.

Richmond, Indiana.

Richmondyville. 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. 3d 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?).

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. Sci., Arts and Lett.
Vol. 7.

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

A. S. Warthin, Jr., and G. A. Cooper, 1935. Wash. Acad.
Sci. Jour. Vol. 25, No. 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. 31. 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.) Oil and gas investigations chart 28.

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

Rockport Quarry, Alpena Co., Michigan.

Rogers City limestone. Devonian.

G. M. Ehlers and R. E. Radabaugh, 1938. Mich. Acad.
Sci., 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.) Oil 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. VIII, 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 Pottsville.

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. 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-0op. M.G.S., Univ. Mich.
Dept. Geol.) Oil and gas investigations chart 41.

Saginaw Co., Michigan. Coal Mines.
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"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. 39, 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.

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. VI, 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 Misc. 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, Mackinac 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. H. Winchell, 1874. Minnesota Geol. and Nat. Hist. Surv.
2d Ann. Rept. for 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-0p. 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.
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. |, 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 lowa, 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-0op. 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. VI, 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. 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.
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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.S.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., lllinois.

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.

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. Sci., Arts and Lett., Mich. Geol. Soc., and
M.G.S., 1948, Ann. Excur. Guidebook.
Mich. Geol. Soc., 1951 and 1954. Ann. Geol. Excur.
Guidebooks.
Schoolcraft Co., Michigan.

Senecan. Devonian.
J. M. Clarke and C. Schuchert, 1899. Sci. 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, Schoolcraft Co., Michigan.
Seven Mile Dam. See Norway Point.
Shakopee dolomite. Lower Ordovician. Prairie du Chien.

N. H. Winchell, 1874. Minnesota Geol. and Nat. Hist. Surv.

2d Ann. Rept.
G. V. Cohee, 1945. U.S.G.S. (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.

Silica shale. Middle Devonian.
G. A. Stewart, 1927. Ohio Geol. Surv. 4th ser. Bull. 32.
E. R. Pohl, 1930. Tennessee Acad. Sci. Jour. Vol. 5.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Mich. Acad. Sci. Arts and Lett, and M.G.S., 1937. 7th Ann.
Excur. Guidebook.
Silica, Lucas Co., Ohio.

Silurian period; system.

R. I. Murchison, 1835. London and Edinburgh Philos. Mag.
and Jour. Sci. 3d ser. Vol. 7.

J. W. Foster and J. D. Whitney, 1850. U.S. 31st Cong.
House Rep. Ex. Doc. 69, legend geol. map.

J. W. Foster and J. D. Whitney, 1851. U.S. 31st Cong.
Spec. Sess. Sen. Ex. Doc. 4, pt. 2. Lower Silurian
system = Potsdam and Calciferous sandstone. By James
Hall. Upper Silurian = Clinton gr., Niagara gr. and
Onondaga Salt Group.

A. Winchell, 1861. M.G.S. First Bien. Rept. Lower Silurian
= Lake Superior sandstone, Calciferous sandstone,
Trenton gr., Hudson River gr. Upper Silurian = Clinton,
Niagara, Onondaga Salt Group.

C. Rominger, 1873. M.G.S. Vol. |, pt. 3. Same usage.

A. C. Lane, 1902. M.G.S. Ann. Rept. 1901; 1905, M.G.S.
Ann. Rept. 1903. Excluded Potsdam from Silurian;
included Monroe.

A. C. Lane, 1909. M.G.S. Ann. Rept. 1908. Upper Silurian
or Ontarian. Medina to Raisin River inclusive. Lower
Silurian or Ordovician. Trenton to Richmond inclusive.

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

R. C. Allen, R. A. Smith, and L. P. Barrett, 1917. M.G.S.
Pub. 23, legend geol. map. Niagaran, Middle Silurian or
Salinan, Upper Silurian or Monroan.

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.

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

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

Slender (Deployed) moraines. Pleistocene.
F. 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.
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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. S. 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. 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.

South Pewabic amygdaloid; flow. Keweenawan. Ashbed
group.
A. R. Marvine, 1873. M.G.S. Vol. |, pt. 2.
Old South Pewabic Mine, Houghton Co., Michigan.

Squaw Bay limestone. 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. 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. 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, Schoolcraft Co., Michigan.

Stewartville. Middle Ordovician.
E. O. Ulrich, 1911. G.S.A. Bull. Vol. 22.
E. C. Case and W. |. 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 Ordovician. 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.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.
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.

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 Is. 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. 1908. 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.S.G.S. (Co-0op. M.G.S., 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. 23, 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 Is. of Genshaw below EI Cajon sh.
Sunnyside, east shore Long Lake, Alpena Co.,
Michigan.
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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. VI, pt. 1.

A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2.

A. W. Grabau, 1908. 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. Soc. 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, losco Co., Michigan.

Tazewell stage. Pleistocene. Early Wisconsin.
M. M. Leighton, 1933. Sci. ns. Vol. 77.
Tazewell Co., lllinois.

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. O. 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. 23, legend geol. map.
R. B. Newcombe, 1933. M.G.S. Pub. 38.
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., 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. Temiskaming.
Lake Temiskaming, Ontario.

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, 1935. 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. |, pt. 3.
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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.S.,
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 Schuchert.)

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. Pohl, 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.S.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.) Oil
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.

Trempealeau fm. Upper Cambrian.

F. T. Thwaites, 1923. Jour. Geol. Vol. 31, No. 7. Proposed
by E. O. Ulrich.

E. O. Ulrich, 1924. Wisconsin Acad. Sci., 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 Ordovician.
L. Vanuxem, 1838. New York Geol. Surv. 2d Rept.
Silurian.
J. Hall, 1851. Foster and Whitney Rept. U.S. 31st Cong.
Spec. Sess. Sen. Ex. Doc. No. 4.

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

C. Rominger, 1873. M.G.S. Vol. |, 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 Platteville; 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.
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.
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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. 3.
F. Leverett, 1902. M.G.S. Ann. Rept. 1901.
Ubly, Huron Co., Michigan.

Ulsterian. Middle Devonian.
J. M. Clarke and C. Schuchert, 1899. Sci. 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. Soc.,
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 Misc. 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. Maxville 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.

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. 23, 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. VI, pt. 1.
Mich. Acad. Sci., Arts and Lett., Mich. Geol. Soc., 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. 31st 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. 23, 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. |, pt. 3.

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. VI, 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. A. Smith, 1914. M.G.S. Pub. 14, Eden; 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.
(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. 53.

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

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.

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.

VI, pt. 2.
H. M. Martin, 1937. M.G.S. Pub. 39, legend geol. map.
Verne Mine, Saginaw Co., Michigan.

Volcanic 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.
Vulcan, Menominee Co., Michigan.

Warren, glacial lake; beach. Pleistocene. Wisconsin.
J. W. W. Spencer, 1888. Sci. Vol. 11.
F. B. Taylor, 1897. G.S.A. Bull. Vol. 8. Applied Spencer's
name to a restricted 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. VI, 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., lllinois.

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. Ill.
M. E. Wadsworth, 1893. M.G.S. Rept. St. Bd. Geol. Surv.
1891-1892.
A. C. Lane, 1900. M.G.S. Vol. VII, 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. Leverett, 1915. U.S.G.S. Mon. 53; 1912, M.G.S. Pub. 9;
1917, M.G.S. Pub. 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. Sci. and M.G.S., 1939. 9th Ann. Field Excur.
Guidebook.

Wewe Hills, Marquette Co., Michigan.

Whitehall 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.
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. Wyandotte amygdaloid; flow; trap. Keweenawan.

F. B. Taylor, 1897. G.S.A. Bull. Vol. 8. Long local usage. _

W. H. Sherzer, 1900. M.G.S. Vol. VI, pt. 1; 1913, M.G.S. B. S. Butler, 1929. U.S.G.S. P.P. 144. (Winona
Pub. 12. amygdaloid?) o

A. C. Lane, 1900. M.G.S. Vol. VII, pt. 2; 1908, M.G.S. Ann. Wyandotte Mine, Houghton Co., Michigan.
Rept. 1907. Wyandotte No. 8 amygdaloid; flow. Keweenawan.

C. H. Gordon, 1900. M.G.S. Vol. VII, pt. 3.

Long local usage.
F. Leverett, 1902. M.G.S. Ann. Rept. 1901, 1912, M.G.S. B. S. Butler, 1929. U.S.G.S. P.P. 144,

Pub. 9; 1917, M.G.S. Pub. 25.

Wyandotte Mine, Houghton Co., Michigan.
F. Leverett and F. B. Taylor, 1915. U.S.G.S. Mon. 53.

Named for Colonel Charles Whittlesey, Ohio geologist. Wyebridge stage; glacial lake. Pleistocene.
) o G. M. Stanley, 1937. G.S.A. Bull. Vol. 48, No. 11.
"Wier sand”. Mississippian. Subsurface. Berea? E. F. Greenman and G. M. Stanley, 1942. Mich, Acad,
E. A. _Newmar_1, 1936. M.G.S. P.R. 2. o SCi., Arts and Lett. Vol. 28.
Oil well drillers’ usage. West Branch oil field, Ogemaw G. M. Stanley, 1945. M.G.S. Pub. 43.
Co., Michigan.

Wyebridge, Ontario.

Winona conglomerate. Keweenawan. Yale member Ironwood fm. Upper Huronian.
Long local usage. W. O. Hotchkiss, 1919. Eng. and Min. Jour. Vol. 108.

R. E. Hore, 1915. M.G.S. Pub. 19. Yale Mine, Gogebic Co., Michigan.
B. S. Butler, 1929. U.S.G.S. P.P. 144.

Winona Mine, Houghton Co., Michigan. Yale Moraine. Pleistocene. Wisconsin.
. . . . F. Leverett and F. B. Taylor, 1915. U.S.G.S, Mon. 53.
Wisconsin glaciation; drift. - H. M. Martin, 1955. M.G.S. Pub. 49, map surface fms.
T. C. Chamberlin, 1894. (Great Ice Age, by James Geikie, Southern Peninsula Michigan.
3d ed.). Proposed and used East Wisconsin stage and Yale, St. Clair Co., Michigan.
East Wisconsin fm.
T. C. Chamberlin, 1895. Jour. Geol. Vol. 3. Dropped Yarmouth glaciation. Pleistocene.
"East". F. Leverett, 1898. Jour. Geol. Vol. 6.
W. H. Sherzer, 1900. M.G.S. Vol. VI, pt. 1; 1913, M.G.S. Yarmouth, Des Moines Co., lowa.
Pub. 12.

Zeel and Ridge. Pleistocene.
F. Leverett, 1899. U.S.G.S. Mon. 38.
Zeeland, Ottawa Co., Michigan.

I. 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 Wisconsin but objected to introduction of
Tazewell, Gary, Mankato, M. Leighton, Sci. 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.

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

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

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, 1909. M.G.S. Ann. Rept. 1908.

R. A. Smith, 1914. M.G.S. Pub. 14, Conemaugh; 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.

R. 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, NW¥%4 Sec. 31, T.2S., R.1W., Jackson
Co., Michigan.
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