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1. The State of Michigan, embracing sketches of its history, position, re-

sources, and industries [incl. mineral resources, pp. 48-731, Lansing,
Michigan, 1876. 136 pp.

MacCurdy, H. M.
1. Mastodon remains found in Gratiot County, Michigan: Mich. Acad. Sci.

Ann. Rpt., v. 21, pp. 109-110, 1919.

McDermott, Walter
*1. The Silver Islet vein, Lake Superior: Eng. Min. Jour., v. 23, pp. 54-55,

70-71, 1877; Inst. Min. Met. Trans., v. 18, pp. 220-231, 1909; Canadian
Min. Jour., v. 80, pp. 135-138, 1909.

MacDonald, G. C.
1. Deep rotary drilling in Michigan: Oil and Gas Jour., v. 40, no. 49, pp.

39-41, Apr. 16, 1942.

McDonald, P. B.
1. History of the Cascade iron range of Michigan: Min. World, v. 37,

pp. 902-905, 1912,
2. Applied geology, Michigan iron ranges: Eng. Min. Jour., v. 96, pp. 208-
210, 1913.

McEachern, William A.
1. Top slicing at the Caspian mine: Lake Superior Min. Inst. Proc., v. 16,

pp. 239-243, 1911.

Macfarlane, Thomas
1. On the rocks and cupriferous beds of Portage Lake, Michigan: Canadian

Geol. Survey Rpt. Prog., 1863-1866, pp. 149-164, 1866; Canadian Nat. and
Geol. and Proc. Nat. Hist. Soc. Montreal, new ser., v. 3, pp. 1-18, 1866.

2. On the geological formations of Lake Superior: Canadian Nat. and
Geol. and Proe. Nat. Hist. Soc. Montreal, new ser., v. 3, pp. 177-201,
241-256, 1867-1868.
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McGregor, Duncan J.
1. Stratigraphic analysis of Upper Devonian and Mississippian rocks in
Michigan basin: Am. Assoc. Petrol. Geol. Bull,, v. 38, no. 11, pp. 2324-
2356, 17 figs., Nov. 1954. Thesis for Degree of Doctor of Philosophy,
Dept. of Geol., Univ. of Mich., Ann Arbor, May 25, 1953. 86 pp.

McGowan, D.—See Herringshaw, D, E, 1.

McGuinness, Charles Lee

1. Brief review of ground-water conditions in Michigan [abs.]: Geol. Soec.
Am. Bull, v. 50, no. 12, pt. II, p. 1985, Dee. 1, 1939.

2. Hydrologic problems in the Ohio and Michigan basins; a brief review of
ground-water conditions in Michigan: Am. Geophys. Union Trans., 21st
Ann. Mtg., pt. II, pp. 1122-1126, Natl. Research Coun., Sept. 1940,

3. (and Poindexter, 0. F.; Otton, E. G.) Ground-water supplies of the
Ypsilanti area, Michigan: U. S. Geol. Survey Water-Supply Paper 1087,
illus., incl. geol. map, 1949. 105 pp.

*4. The water situation in the United States with special reference to ground
water; with a summary of the current water situation by states based

on data supplied by fleld offices of the Water Resources Division: U. 8.
Geol. Survey Circ. 114, June 1951. 127 pp.

MaclIntosh, Albert N.

1. Stratigraphy of the Negaunee iron formation: Thesis for Degree of

Master of Science, Dept. of Geol. Eng., Mich. College Min. Tech., Hough-
ton, 1929. Unpublished.

MacLachlan, Donald B.
1. Warren shore line in Ontario and in the thumb of Michigan, and its
deformation: Thesis for Degree of Doctor of Philosophy, Dept. of Geol.,
Univ. of Mich.,, Ann Arbor, Feb. 1939. Abstract published; see Mac-
Lachlan, D. B., 2.
2. Structure in southeastern Ontario and the thumb of Michigan as re-
vealed by late Quaternary warping [abs.]: Oil and Gas Jour., v. 38, no.

48, p. 50, Apr. 11, 1940. Paper presented at the 25th Ann. Mtg., Am.
Assoc. Petrol. Geol., Chicago, Il1., 1940.

MacLachlan, Donald C.—See Leverett, Frank, 30, 31.

McLeod, B. H.

1. Microscopic examination of pilot-plant products from White Pine ore,
1952. Private report to White Pine Copper Co.

McLouth, C. D.—See Lane, A. C., 27.

McMillan, Gordon W.—See also Kesling, R. V., 2.
1. Ostracods of the family Hollinidae from the Bell shale of Michigan:

Thesis for Degree of Bachelor of Science, Dept. of Geol., Univ. of Mich.,
Ann Arbor, 1949. Published in part; see Kesling, R. V., 2.

McNair, Andrew Hamilton
1. Cryptostomatous Bryozoa from the Middle Devonian Traverse group of
Michigan: Mich. Univ. Mus. Paleont. Contr., v. 5, no. 9, pp. 103-170, 14
pls, 1 fig., Oct. 30, 1937. Thesis for Degree of Doctor of Philosophy,
Dept. of Geol., Univ. of Mich., Ann Arbor, June 1935.

McNamee, Robert L.

1. The surface waters of Michigan; hydrology and qualitative character-
isties and purification for public use: Mich. Univ., Eng. Research Bull.
no. 16, June 1930. 323 pp.
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Macco, Albrecht ) ) _
1. Die Eisenerzlagerstiitten am Lake Superior [The iron ore deposits near
Lake Superior]l: Zeitschrift fiir praktische Geologie, v. 12, pp. 48-53,
377-399, map, 1904.

ius, Jed Barnes—See also Hake, B. F., 1. .
Mail.nu';:emple field, Freeman-Redding pools, Clare County, Michigan [abs.]:
0il and Gas Jour., v. 38, no. 48, p. 50, Apr. 11, 1940. Paper presented at
the 25th Ann. Mtg., Am. Assoe. Petrol. Geol., Chicago, I1l., 1940.
2. The results of the drilling of a deep test near Bay City, Michigan [abs.]:
Am. Assoc. Petrol. Geol. Bull,, v. 26, no. 5, p. 915, May 1942,

ndarino, Joseph A. )

Malfi The minelt?als of the Champion, Michigan, area: Rocks. and M}nerals,
v. 25, nos. 11-12, pp. 563-565, illus., Nov.-Deec. 1950. Brief n1otat10ns on
the minerals collected from the Beacon mine dumps gnd‘ the Phoeplx
pits near Champion, on the Upper Peninsula of Mlc}llgan. Pyrite,
hematite, siderite, magnetite, goethite, chlorite, tourmaline and quartz
are among those listed. U.S.G.S.

Mann, Virgil 1. ) o )
a1. Thegrelation of oxidation to the origin of soft iron ores of Mlchlggn.
Econ. Geol., v. 48, no. 4, pp. 251-281, 8 figs., June-July 1953; discussion,
v. 48, no. 8, pp. 726-728, Dec. 1953; v. 49, no. 4, pp. 439-440, June-July

1954.

Manulik, A. J. )
1. Stratigraphy and paleontology of the Sun Oil Company, Bradley #4,
Newaygo County, Michigan: Thesis for Degree of Master of. Science,
Dept. of Geol., Univ. of Mich., Ann Arbor, Sept. 1950. Unpublished.

Marcou, Jules ) .
alic. Réponse a la lettre de MM. Foster et Whitney sur le lac Supepeur
[Response to a letter of Messrs. Foster and Whitney on Lake Superior]:
Société Géologique de France Bull,, ser. 2, v. 8, pp. 101-105, 1851.

r, Arthur W. .
Mali'ls.d;r&lemethod for the size analysis of sand on a number freguency basis:
Jour. Sed. Petr., v. 23, no. 1, pp. 49-59, Mar. 19§3. Them.s for Degree
of Master of Science entitled, A method for '.che size apalysxs of sand on
a frequency basis, Dept. of Geol,, Wayne Univ., Detroit, June 1952.

Marsden, Ralph Walter—See also Tyler, S. A, 1, 2, 3. )
alis. Correlation of the Precambrian rocks of the south shore of the Lake
Superior region {abs.]: Geol. Soc. Am. Bull,, v. 64, no. 12, pt. II, p. 1451,
Dec. 1953

. B.
Malismgléstll{lts of triangulation and primary traverse for the years 1909 and
' 1910: U. S. Geol. Survey Bull. 496, 1912, 392 pp. For the years 1906,
1907, and 1908; Bull. 440, 1910. 688 pp. .

2. Results of spirit leveling in Michigan and Wisconsin 1897 tf) 1.909 inclu-
sive: U. S. Geol. Survey Bull. 461, 1911. 64 pp. Work in Michigan from
1901 to 1909, inclusive, done in cooperation with the state,.

3. Results of spirit leveling in Michigan, 1911 and 1913: U. S. Geol. Survey
Bull. 559, 1914. 79 pp.

4. Results of triangulation and primary traverse, 1911 and 19}2:'U. S. Geol.
Survey Bull. 551, 1914, 396 pp. Pages 185-211 concern SMlcénglan.S

i tion and primary traverse, 1913-1915: U. S. Geol. urvey
> ggﬁn%};}f 1916. 655 I;)p. Pa}g"es 303-345 (Bull. 644 F) concern Michigan.
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Martin, Helen M.—See also Allen, R. C., 21, 23; Poindexter, O. F., 12; Rawlins,
E. L, 1; Smith, R. A., 4, 6.

1.

10.

11.

12,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

The centennial geological map of Michigan (2 sheets, Southern and
Northern Peninsula): Mich. Geol. Survey, pub. 39, geol. ser. 33, 1936;
rev., Am. Assoc. Petrol. Geol. Bull., v. 21, no. 12, pp. 1600-1601, Dec. 1937.

The geological and physical features of Michigan, in Michigan Today,
pp. 11-41: Mich. Dept. Public Instruction, Bull. no. 307, 1937.

. A hundred years of geological survey in Michigan: Mich. Conserv.,, v. 7,

nos. 1, 2, 4, 1937. Discusses the history of the Michigan Geological
Survey.

. The Michigan Geological Survey: Assoc. Am. State Geol. Jour., v. 8,

no. 3, pp. 3-15, July 1, 1937.
The ice age and Michigan: Mich. Conserv., v, 7, nos. 7-9, Mar.-May 1938,

Ne-Saw-Je-Won; a tale of the waters that run down from Lake Superior
to the sea: Cleveland, William Feather Company, 1939. 82 pp.

(editor) They need not vanish; a discussion of the natural resources
of Michigan: Lansing, Mich. Dept, Conserv., illus., 1942, 294 pp.

Have we enough oil?: Mich. Conserv., v. 11, no. 8, Sept. 1942. A brief
discussion of Michigan’s oil industry.

. War jobs for Michigan minerals: Mich. Conserv., v. 11, no. 7, July-Aug.

1942. A brief discussion on the role of Michigan’s mineral resources dur-
ing World War II.

From Michigan’s coral seas: Mich. Conserv., v. 12, no. 8, Oct. 1943. A
discussion of Michigan’s limestones.

Magnesium ore: Mich. Conserv., v. 12, no. 1, Jan. 1943. An article, in
popular style, concerning the dolomite deposits of Michigan.

Salt for a million years: Mich. Conserv., v. 13, no. 11, pp. 4-5, 11, geol.
map, Dec. 1944. A discussion of Michigan’s salt deposits.

Michigan’s iron: Mich. Conserv., v. 13, no. 5, pp. 4-5, 8, 3 figs., incl. index
map, June 1944; no. 6, pp. 6-7, 10, 5 figs., incl. index map, July 1944,
More about our most important resource—water: Mich. Conserv., v. 13,
no. 4, pp. 6-7, May 1944. Article written in popular style.

The romance of copper: Mich. Conserv., v. 13, no. 1, pp. 4-5, 11, Jan.
1944; v. 13, no. 2, pp. 7, 10-11, Feb. 1944,

Douglass Houghton (1809-1845): Mich. Conserv., v. 14, no. 10, p. 11,
Oct, 1945.

Oscar Floyd Poindexter: Seci, new ser., v. 101, no. 2620, pp. 264-265,
Mar. 16, 1945,

Geology to archeology: Mich. Conserv., v. 14, no. 3, pp. 3, 10, Mar. 1945.
A discussion of some of the relationships of settlement of Michigan
to its surface geology.

The biology of the past; prehistoric life in Michigan: Sci. Rev., pp. 14-17,
46-47, May 1946; pp. 32-35, 43, Sept.-Oct. 1946.

R. A. Smith is retiring on August 1st: Mich. Conserv., v. 15, no. 6,
pp. 5, 14, July 1946.

Those busy bacteria: Mich. Conserv., v. 19, no. 6, pp. 11-12, Nov.-Dec.
1950: An article, in popular style, on the importance of bacteria in the
formation of iron, petroleum, soil, coal, ete.

Michigan story: Mich. Conserv., v. 19, no. 2, pp. 5-8, Mar.-Apr. 1950.
A brief history of the development of some of Michigan’s mineral re-
sources.
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23. Geology of Michigan [abs.]: Geol. Soc. Am. Bull, v. 61, no. 12, pt. 11,
p. 1570, Dec. 1950.

24. How old is Michigan?: Mich, Conserv., v. 20, no. 1, pp. 9-10, 20, Jan.-
Ry 22 5 15-20, Sept

ipelines: Mich, Conserv., v. 22, no. 5, pp. 15-20, -

% gg? iggz.OfAtl:}tlieclz,p;lrlitten in popular style, tells a little ?.bout the Lake
Head Pipeline from Superior, Wisconsin to Sarnia, Ontario.

26. How it all began: Mich. Conserv., v. 23, no. 5, pp. 7-10, Sept.-Oct. 1954.
A brief geologic history, written in popular style.

Marvine, Archibald Robertson—See Pumpelly, Raphael, 2.

Matelski, Roy P. . ) . )
1. (and Turk, L. M.) Heavy minerals in some podzol soil profiles in Mich-

igan: Soil Sei., v. 64, no. 6, pp. 469-487, 4 figs., 10 tables, Dec. 1947.

Mather, W. G. ) o )
1. Charcoal iron industry of the Upper Peninsula of Michigan: Lake

Superior Min. Inst. Proc., v. 9, pp. 63-93, 1903.

Mather, William W. )
1. Notes and remarks connected with meteorology on Lake Superior, and

on the variations in its level by barometric causes, and variations in the
season: Am, Jour. Sci, ser. 2, v. 6 (v.56), no. 16, pp. 1-20, 1848.

Mathews, Albert A. . o )
al.ev%‘he gypsum industry of Grand Rapids, Michigan: Min. and Met,, v. 17,

no. 357, pp. 427-430, 6 figs., incl. geol. map, Sept. 1936.

Matson, Robert C. ) ) . ]
1. Secraping practice in the Michigan iron mines of the Lake Superior dis-

trict: Lake Superior Min. Inst. Proc., v. 26, pp. 198-270, illus., 1928.

Mattice, Asa Edson ] ‘
a1. How Michigan was made: Mich. Miner, v. 2, no. 1, pp. 15-17; no. 2, pp-

9-14; no. 3, pp. 13-17; no. 4, pp. 20-22; no. 5, p. 9; 1899-1900.

Meads, Alfred . )
1. The copper district on Lake Superior: Eng. Min. Jour., v. 70, p. 694,
tnd h of ining on Lake
2. (and others) Reminiscences; historical sketch of copper mining on
éuperior: Lake Superior Min. Inst. Proec., v. 14, pp. 202-215, 1999.

Melhorn, Wilton N. ] i o -
e1. A quantitative analysis of Silurian sediments in the Michigan basin:

Thesis for Degree of Master of Science, Dept. of Geol. and Geog., Mich.
State College, East Lansing, 1651. 58 pp. Unpublished.

i , Oscar Edward i
Melln.ze];ibliogfaphy and index of the publications of the United States Geo-

logical Survey relating to ground water: U. S. Geol. Survey Water-
Supply Paper 427, 1918. 169 pp. Contains references to several papers
pertaining to Michigan. . < h e )
*2. The occurrence of ground water in the United States, with a discussion
of principles: U. 8. Geol. Survey Water-Supply Paper 489, 1923. 321 pp.

delsohn, Albert . . .
Meli. Mining methods and costs at the Champion copper mine, Painesdale,

Mich.: U. 8. Bur. Mines Inf. Cire. 6515, 17 ﬁgs.,'S.ept. 1931. 16 pp.
Describes practice and equipment at a property mining copper ore by
inclined cut and fill, partly from sublevels, on retreat. U.S.B.M.
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(and Jackson, C. F.) The sublevel inclined cut-and-fill stoping system:
A.LM.E. Trans., v. 102, pp. 43-58, 1932,

Mercer, H. T.
1. Rockhouse practice of the Copper Range Consolidated Company: Lake

Superior Min. Inst. Proe., v. 17, pp. 283-289, 1912,

Merrill, George Perkins

1

2.

. Preliminary note on new meteorites from Allegan, Michigan and Mart,

Texas: Sci., new ser., v. 10, no. 256, pp. 770-771, 1899.

(and Stokes, H. N.) A new stony meteorite from Allegan, Michigan,
and a new iron meteorite from Mart, Texas: Wash. Acad. Sei. Proc., v. 2,
pp. 41-68, July 25, 1900.

Carl Ludwig Rominger: Smithsonian Misc. Coll. (1908-09), v. 52, pp. 79-
82, portrait, 1910.

Contributions to a history of American state geological and natural his-
tory surveys: U. S. Natl. Mus. Bull. 109, 1920; Am. Jour. Sci., ser. 4,
v. 50 (v.200), no. 299, pp. 395-596, 1920.

Heretofore undescribed meteoric irons from (1) Bolivia, South America,

(2) western Arkansas, and (3) Seneca Township, Michigan: U. S. Natl.
Mus. Proc., v. 72, art. 4, 2 pls., 1927. 4 pp.

Meuche, A. H—See Lane, A. C., 53.

Michigan Academy of Science—See also Kelly, W. A,, 10.

1.

A study of the Lucas County, Ohio-Monroe County, Michigan monocline

and stratigraphy of northwestern Ohio and southeastern Michigan, May
1935. 7 pp.

. A study of the Fort Wayne outlet of the early glacial lakes and the

Niagaran strata of Northern Indiana: [Guidebook], 6th Ann. Field Trip,
Mich. Acad. Sci., Sec. Geol. and Mineralog., May 1936. 3 pp.

[Traverse formation, Alpena areal: [Guidebook]l, 7th Ann. Field Exeur.,
Mich. Acad. Sci., Sec. Geol. and Mineralog., illus., map, May 1937.

[Pleistocene and Paleozoic geology of the northern part of the Southern
Peninsula]: [Guidebook], 8th Ann. Field Excur., Mich. Acad. Sei., Sec.
Geol. and Mineralog., illus., maps, May 1938. 15 pp.

. Marquette and Menominee districts: [Guidebook], 9th Ann. Field Excur.,

Mich. Acad. Seci., Sec. Geol. and Mineralog., illus., May 1939, 20 pp.

St. Ignace and Mackinac Island: [Guidebook], 11th Ann. Geol. Excur.,
Mich, Acad. Sci., illus., May-June 1941, 22 pp.

(and Mich. Geol. Soc.) Copper country field trip: [Guidebook], Ann.
Field Trip, Mich. Acad. Sci., Mich. Geol. Soc., 1 diagram, maps, June
1947. 27 pp.

(and Mich. Geol. Soc.) Pleistocene and early Paleozoic of the eastern
part of the Northern Peninsula of Michigan: [Guidebook], Ann. Geol.
Excur.; Mich. Acad. Sci., Mich. Geol. Soe., illus., June 1948. 28 pp.

Michigan Biological Survey—See Michigan Geological Survey, 3.

Michigan College of Mining and Technology

1.

Notes on the rocks and minerals of Michigan; to accompany the loan
collection issued by the college of mines: Prepared by Dept. of Geol.,
Mich. College Min. Tech., Houghton, 1905.

Michigan Council of Defense

L

Michigan copper survey: Mich. Coun. Defense, Aug. 1941. 37 pp.
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Michigan Department of Conservation—See also Michigan State Planning Com-
mission, 1.

1.

2.

3.

Act no. 194, Public Acts 1939, Inland lake levels: Lansing, Mich. Dept.
Conserv., no date. Mimeo.
Act no. 61, Public Acts 1939, as amended [this act provides f.or a super-
visor of wells]: Lansing, Mich, Dept. Conserv., no date;1 M;meo.

lic Acts 1937, as amended [this act provides for a super-
\j}igz.rn:))i: ii?‘ixfal.llbdx?y gas wells]: Lansing, Mich. Dept. Conserv., no date.
Mimeo. .
General regulations governing oil and gas operations in t}le state of
Michigan: Lansing, Mich. Dept. Conserv., Juned 9,111949.dM1mef>. i

ulations governing the spacing, drilling, deepening

I%ilg;?rig r:fg wells forgnatural g<.iry gas: Lansing, Mich. Dept. Conserv.,
June 9, 1949. Mimeo.

ichi i i ichi f Science, 7, 8.
Michigan Geological Society—See also Michigan Academy o %,
c1. gThe Traverse group of the northern part of the Southern Peninsula of

*3.

Michigan: [Guidebook], Ann. Geol. Excur., Mich. Geol. Soc., well logs,
maps, June 1949. ' )
The (’)rdovician rocks of the Escanaba-Stonington area: [Guidebookl],
Ann. Geol. Excur., Mich. Geol. Soc., 3 pls., map, June 1950. 24 ;)p. )

i iluri i da and western
The Devonian and Silurian rocks of parts of On?arlo, Cana I
Nesv S?Zl(‘)k: [Guidebook], Ann. Geol. Excur., Mich. Geol. Soc., illus., June
1951. 26 pp. _

i i i theastern Mich-
Stratigraphy and structure of the Devonian rocks in sou :
ig;i 1agndpngr’chwestern Ohio: [Guidebook], Ann. Geol. Excur., Mich.
Geol. Soc., illus., June 1952. 40 pp.

Michigan Geological Survey

1.

2.

3.

10.

Sample library, field and wildgat: Lansing, Mich. Geol. Survey.
Cuttings are available for approximately 5,000 wells. )
Well logs, oil and gas: Lansing, Mich. Geol. Survey. Logs are available
for approximately 22,000 wells. )
(and Biological Survey) Catalog and table of con_te.nf:s of the publ'lc}z:—
tions of the Geological and Biological Survey d1v'1s1o.n of the l\IdchS-
igan Department of Conservation w%th a hst.of publications gflthse . S.
Geological Survey relating to Michigan: Mich. Geol. and Biol. Survey,
1838-1922, 1 pl., [ca. 1923]. 36 pp. ot wining to copper
ichi roduction, costs and general facts pertainin
x:ﬁ?éga?ngzggf; Ii)"‘or 1929: ,Lake Superior Min. Inst. Proc., v. 28, pp.
ey of. f Mich i ore production, costs, valuations
o ichigan iron or , ,
Srlxlclin ::Ig'vg:: faf:lie Superiof Min. Inst. Proc., v. 28, pp. 231-237, 1?30.
Geological cross section of lower Michigan, f_rom South Ben(.i, Indlgna
to Manitoulin Island, Ontario, vertical scale 1 inch = 500 feet: Lansing,
Mich. Geol. Survey, Feb. 25, 1936. ' ‘
Trend map of anticlinal folding, Southern Peninsula, scale 1 inch = 8
miles: Lansing, Mich. Geol. Survey, Dec. 15, 1937. )
Drift thickness map [of Southern Peninsula], scale 1 inch = 8 miles:
Lansing, Mich. Geol. Survey, Sept. 1938.

. Topographic map of the bedrock surface of the Southern Peninsula of

Michigan, scale 1 inch = 8 miles: Lansing, Mich. Geol. Survey, Jan,
1943.

i i i i i tput sets new record:
0il production declines slightly in 1946 as gas outp rec
Mliclll). Manufacturer and Financial Rec., 24th Annual Book of Michigan
Industry, May 1947.
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11. Wildecat well mép [of Southern Peninsula], scale 1 inch = 6 miles:
Lansing, Mich. Geol. Survey, Jan. 1955.

12. Oil and gas field map, scale 1 inch = 8 miles: Lansing, Mich. Geol.
Survey, Apr. 1954.

13. Statistics covering costs and production of Michigan iron mines: Lansing,
Mich. Geol. Survey, 1954, These statistics have been published each year
since 1926,

14. Topographic progress, 2 sheets, Oct. 1954. These index maps show the
extent of topographic coverage of Michigan by the U. S. Geological
Survey topographic quadrangles.

15. Summary of operations, oil and gas fields, for 1954: Lansing, Mich.
Geol. Survey. Summaries of operations were also published for 1946-
1953, inclusive. Statistical tables were issued as mimeographed sheets
for 1934-1945, inclusive.

16. Oil and gas maps; scale, county maps 1 inch = 1 mile, township maps
4 inches == 1 mile: Lansing, Mich. Geol. Survey, Apr. 1954. County
and township maps have been published for the following: Allegan,
Arenac, Barry, Bay, Clare, Crawford, Gladwin, Gratiot, Isabella, Kent,
Livingston, Mason, Mecosta, Midland, Missaukee, Monroe, Montecalm,
Muskegon, Newaygo, Oakland, Oceana, Ogemaw, Osceola, Ottawa,
Roscommon, Saginaw, Tuscola, and Van Buren. County maps only have
been published for the following: Berrien, Ionia, Kalamazoo, Kalkaska,
Lake, Lapeer and Washtenaw. Some maps give only partial coverage
of the county or township.

17. List of publications, revised: Lansing, Mich. Geol. Survey, July 1954.

18. Large wildcat map of Southern Peninsula, scale 4 inch = 1 mile: Lans-
ing, Mich. Geol. Survey. Posted to date.

Michigan Legislature
1. Report of the committee on salines, relative to the saline resources
of the State of Michigan: Mich. Legislature 1865, House Doec. no. 317,
1865. 20 pp.

Michigan Pioneer and Historical Collections
1. [Subject and author index to Michigan Pioneer and Historical Collec-
tions, v. 1-39]: Mich. Pioneer and Hist. Coll., v. 39, 1915.

Michigan State College—See Michigan State Planning Commission, 1.

Michigan State Planning Commission
1. (and Mich. Dept. Conserv.; Mich. State College; Univ. of Mich.) Mich-
igan’s water problems: Water Conservation Conference, Lansing, Mich-
igan, Jan. 28, 1944. 118 pp.

Michigan Stream Control Commission
1. Saginaw Valley report: Lansing, Mich. Stream Control Comm., May
1987. 104 pp., incl. 75 figs.

Micks [Milks?1, Roy
1. Brine deposits of Michigan: Compass, v. 25, no. 3, pp. 121-182, illus.,
Mar, 1948.

Mikami, Harry M.
*1. World iron-ore map: Econ. Geol,, v. 39, no. 1, pp. 1-24, 1944.

Miller, A. K.
1. (and Garnmer, H. F.) Lower Mississippian nautiloid cephalopods of
Michigan; pt. I, Orthoconic nautiloids: Mich. Univ. Mus. Paleont. Contr.,
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v. 10, no. 7, 8 pls., 1 fig., pp. 159-192, Apr. 10, 1953; abs., Geol. Soc. Am.
Bull,, v. 62, no. 12, pt. 11, p. 1464, Dec. 1951.

2. (and Garner, H. F.) Lower Mississippian cephalopods of Michigan;
pt. II, Coiled nautiloids: Mich. Univ. Mus. Paleont. Contr., v. 11, no. 6,
pp. 111-151, 4 pls., 1954,

Miller, Dalton G. ) ]
1. (and Simons, P. T.) Drainage in Michigan: Mich. Geol. ar'xd Biol.
Survey, pub. 28, geol. ser. 23, 138 pls., 5 figs., 1918. 133 pp. This paper

is a discussion of artificial drainage.

Miller, Lee S.

1. Why oil proration?: Mich. Conserv., v. 12, no. 9, pp. 4-5, 11, Nov. 1943.

2. A shot in the arm for oil fields: Mich. Conserv., v. 22,‘no. 2, pp. .22-25.,
Mar.-Apr. 1953. A brief discussion of pressure maintenance in oil
production. Article is written in popular style.

3. Michigan basin holds development promise: Petrol. Eng., v. 26, no.
1, pp. a-35-a-45, Jan. 1954.

4. Why oil proration?: Mich. Conserv., v. 23, no. 3, pp. 27-30, May-June
1954.

5. Michigan hopes rise with three 1954 discoveries: Oil and Gas Jm-n'.,
v. 53, no. 22, pp. 204-205, 207, 8 figs., Oct. 4, 1954. Trenton production
in Washtenaw County has rejuvenated drilling in the state, and may
become an important oil-producing zone.

6. Oil and gas conservation in Michigan: Mich. Geol. Survey, pub. 47,
1954. 29 pp.

Mining World
1. White Pine uses new methods and equipment for mine development:
Min. World, v. 16, no. 4, pp. 34-38, Apr. 1954,
2. C & H pumps gas-laden corrosive water from deep Osceola lode: Min.
World, v. 16, no. 12, pp. 38-45, Nov. 1954.
3. Sinking thru quicksand at Cannon: Min. World, v. 16, no. 13, pp. 34-38,
Dec. 1954.

Mixer, C. T. . ]
1. Methods of sampling iron ore: Lake Superior Min. Inst. Proc., v. 4, pp.

27-33, 1896.

Monnett, Victor Brown )
1. Mississippian Marshall formation of Michigan: Am. Assoc. Petrol.

Geol. Bull., v. 82, no. 4, pp. 629-688, 15 figs., incl. maps, Apr. .1948. Th_esis
for Degree of Doctor of Philosophy, Dept. of Geol., Univ. of Mich,,
Ann Arbor, June 1947.

Moore, Charles .
1. The Ontonagon copper bowlder in the U. S. National Museum: U. S. Natl.

Mus. Ann. Rpt., pp. 1023-1030, 1895.

Moore, Elwood S. ) )
1. Deep oxidation in the Canadian Shield: Canadian Inst. Min, Met. Trans.

1938, v. 41, pp. 172-188, 5 figs., incl. geol. sketch map, Bull. 318, May 1938.

Moore, Sherman
1. Crustal movement in the Great Lakes area: Geo}. Soe. Am. Bull,
v. 59, no. 7, pp. 697-710, 2 figs., 1 pl., 1948; discussion, Jour. Geol., V.

57, no. 3, pp. 312-314, 1 fig.,, May 1949.



352 INDEX OF MICHIGAN GEOLOGY

Morrison, Paul Cross
1. The Michigan limestone industry: Econ. Geog., v. 18 3 259-
Taky 104 Z., , no. 3, pp. 259-274,
2. Michigan limestone in the Great Lakes stone trade: Econ. Geog., V.
18, no. 4, pp. 413-427, Oct. 1942.

3. Cement production and trade on the Great Lakes: Econ. Geog., V.

20, no. 1, pp. 87-53, Jan. 1944.

4. Cement plant migration in Michigan: Econ. Geog., v. 21, no. 1
1-16, Jan. 1945. & ) T PR

Morse, M. Louise
1. Conodonts from the Norwood and Antrim shales of Michigan: Thesis

for Degree of Doctor of Philosophy, Dept. of Geol., Univ. of Mich., A
Arbor, 1938. Unpublished. ’ ch., Ann

Mosler, Chr.
1. Der Kupferb.ergbau am Obern See in Nord-Amerika [Copper mining near
La(ll(eS Slppem%z/', North America]: Zeitschrift fiir das Berg-, Hiitten-
und Salinen-Wesin, v. 25, pp. 208-221, map, 1877; v. 27 . 77-97, 1879;
v. 28, pp. 210-236, 1880. PR T SRR T

Mozola, Andrew J.

1. The hydrologic units in Oakland County, Michigan: Mich. Acad. Sei.
Papers (1953), v. 39, pp. 367-386, 5 figs., 1954,

2. A survey of groundwater resources in Oakland County, Michigan, in
Occasional papers on the geology of Michigan for 195}: Mich. Geol.
Survey, pub. 48, pt. II, bp. 97-348, 31 figs,, 12 tables, 1954. Thesis for
Degree of Doctor of Philosophy, Dept. of Geol., Syracuse Univ., Syra-
cuse, N. Y., 1953.

Mudge, E. H.
1. Observations along the valley of Grand River, Michigan: Am. Geol., v.
12, no. 5, pp. 284-288, 1893. ’

2. Drainage systems of the Carboniferous area of Michigan: Am. Geol,, v.
14, no. 5, pp. 301-308, 1894,

3. Central Michigan and the post-glacial submergence: Am. Jour. Sci., ser.
8, v. 50 (v.150), no. 300, pp. 442-445, 1895.

4. Some features of pre-glacial drainage in Michigan: Am. Jour. Sei.,
ser. 4, v. 4 (v.154), no. 23, pp. 383-386, 1897.

5. The mouth of Grand River: Am. Jour. Sci., ser. 4, v. 8 (v.158
43, pp. 31-34, 1899, ’ ' (v158), no.

6. Further notes on pre-glacial drainage in Michigan: Am. Jour. Sei., ser.
4, v. 10 (v.160), no. 56, pp. 158-160, 1900,

Miiller, Albrecht
1. Ueber die Kupferminen am Obern See im Staate Michigan, Nordamerika
[The copper mines near Lake Superior in the State of Michigan]:
Naturforschende Gesellschaft zu Leipzig [ 71, Verh 1, pp. 411-438, 1857;
abs., Neues Jahrbuch fiir Mineralogie, Geologie, und Palidontologie, pp.
79-81, 589-590, 1857. ’

Munroe, H. S.
1. The losses in copper dressing at Lake Superior: A.LM.E. Trans., v. 8,
pp. 409-451, 1879.

Murphy, Edward Charles
1. (?,nd o?hers) Destructive floods in the United States in 1905, with a
discussion of flood discharge and frequency, and an index to flood

REFERENCES, AUTHOR INDEX 353

literature: U. S. Geol. Survey Water-Supply Paper 162, 1905. 101 pp.
Contains: Flood on Grand River, Michigan (pp. 20-21).

Murray, A. N.
*1. Limestone oil reservoirs of the northeastern United States and of
Ontario, Canada: Econ. Geol., v. 25, no. 5, pp. 452-469, 3 figs., 1930.

Murray, Raymond C.
*1, The petrology of the Cary and Valders tills of northeastern Wisconsin:
Am. Jour. Sei., v. 251, no. 2, pp. 140-155, 4 figs., Feb. 1953.

Musselman, George H.
1. Ground water resources of the Ann Arbor area: Thesis for Degree of
Master of Science, Dept. of Geol., Univ. of Mich.,, Ann Arbor, May 4,
1953. 21 pp. Unpublished.

Myers, A. J.—See Baxter, C. H., 2.

Nankervis, James L.
1. Mines and mineral statistics: Ann. Rpt., Comm. Mineral Statistics,
1908, Houghton, 1909; also reports for 1907, 1906, and 1905.

National Conservation Commission
1. Papers on the conservation of mineral resources (reprint from Rpt.
Natl. Conserv. Comm., Feb. 1907): U. S. Geol. Survey Bull. 394, 1909.
214 pp. Contains notes on Michigan’s coal, copper, iron and natural
gas.

National Oil Scouts Association of America
1. Oil and gas developments [in 1938]: Natl. Oil Scouts Assoc. Yearb., v.
9, 1939; [in 193871, Yearb., v. 8, 1938. Each publication contains a chap-
ter on Michigan.

National Oil Scouts and Landmen’s Association

1. Oil and gas field development in United States, 1949: Natl. Oil Scouts
and Landmen’s Assoc. Yearb., v. 20, 1950; in 1948, Yearb., v. 19, 1949;
in 1947, Yearb., v. 18, 1948; in 19486, Yearb., v. 17, 1947; in 1945, Yearb.,
v. 16, 1946; in 1944, Yearb., v. 15, 1945; in 1943, Yearb., v. 14, 1944;
in 1942, Yearb., v. 18, 1943; in 1941, Yearb., v. 12, 1942; in 1940, Yearb.,
v. 11, 1941; in 1939, Yearb., v. 10, 1940. These publications all contain
a chapter on Michigan.

2. 0Oil and gas field development in United States and Canada, 1952: Natl
0il Scouts and Landmen’s Assoe. Yearb., v. 23, 1953; in 1951, v. 22, 1952;
in 1950, v. 21, 1951. Each contains a chapter on Michigan.

Nattress, Thomas

1. The geological continuity of Essex and Kent counties, Ontario, and
Monroe and Wayne counties, Michigan: Mich. Acad. Sci. Ann. Rpt,, v.
9, pp. 177-184; map, 1907.

2. The contour of the Sylvania sandrock and related strata in the Detroit
River area: Mich. Acad. Sci. Ann. Rpt., v. 12, pp. 47-50, 1910.

3. Geology of the Detroit River area: Ontario Bur. Mines Ann. Rpt., v.
21, pt. I, pp. 281-287, map, 1912; additional notes on the geology of the
Detroit River area; Mich. Acad. Sci. Ann. Rpt., v. 14, pp. 109-113, 1912,

4. On the prospect of oil being found under the Ontario-Ohio-Michigan
section of Lake Erie: Mich. Acad. Sci. Ann. Rpt., v. 19, pp. 87-94, 1917,

Newberry, John Strong
1. On the origin and drainage of the basins of the Great Lakes: Am.

Philos. Soe. Proc., v. 20, no, 111, pp. 91-95, 1882.



354 INDEX OF MICHIGAN GEOLOGY

2. The Paleozoic fishes of North America: U. S. Geol. Survey Mon. 16,
1889. 340 pp.

Newcombe, Robert John Burgoyne—See also Lane, A. C., 67; Smith, R. A., 9.

1. Structural influences on recent Michigan oil development: Mich. Acad.
Sci. Papers (1928), v. 10, pp. 209-215, Apr. 1929.

2. Correlating geological markers in Michigan section: Mich. Acad. Seci.
Papers (1928), v. 10, pp. 205-208, Apr. 1929,

3. Interpretation of recent discoveries in the salt-bearing rocks of Mich-
igan: Mich. Acad. Sci. Papers (1929), v. 12, pp. 289-250, 6 figs., 1930.

4. Middle Devonian unconformity in Michigan: Geol. Soc. Am. Bull,, v. 41,
no. 4, pp. 725-737, 2 pls., 4 figs., Dec. 31, 1930.

5. Petroleum production in middle western states, 1930: A.L.M.E. Trans.,

v. 92, pp. 386-892, 1931.

Geology of Muskegon oil field, Muskegon, Michigan: Am. Assoc. Petrol.

Geol. Bull,, v. 16, no. 2, pp. 153-168, 4 figs., Feb. 1932.

7. Oil and gas fields of Michigan; a discussion of depositional and struc-
tural features of the Michigan basin: Mich. Geol. Survey, pub. 38,
geol. ser. 32, 10 pls., 41 figs., incl. cross sections and maps, 23 tables,
1933. 293 pp. Thesis for Degree of Doctor of Philosophy, entitled,
Deposition and structural features of the Michigan synclinal basin,
Dept. of Geol., Univ. of Mich.,, Ann Arbor, June 1931.

8. Structure and accumulation in the Michigan “basin” and its relation
to the Cincinnati Arch, in Problems of petroleum geology (Sidney Pow-
ers memorial volume), pp. 531-556, 3 maps: Am. Assoc. Petrol. Geol.,
1934.

9. Natural gas fields of Michigan, in Geology of natural gas, pp. 787-812,
3 pls., 3 figs,, incl. maps: Am. Assoc. Petrol. Geol., 1935; abs., Pan Am.
Geol., v. 57, no. 4, p. 312, May 1932.

10. (and Lindberg, G. D.) Glacial expression of structural features in
Michigan; preliminary study: Am. Assoe. Petrol. Geol. Bull, v. 19,
no. 18, pp. 1173-1191, 4 figs., incl. maps, Aug. 1935.

11. General features of Michigan structural geology: Oil and Gas Jour.,
v. 87, no. 18, pp. 24-26, 2 figs., incl. geol. map, Sept. 15, 1938,

12. Geology of the Clare County field in Michigan: Oil and Gas Jour., v.
37, no. 21, pp. 25-27, 34, 2 figs., incl. index and isopach maps, Oct. 6,
1938,

13. Geology of Allegan County and the surrounding district in southwestern
Michigan: Oil and Gas Jour., v. 87, no. 29, pp. 32-34, 1 fig., index map,
Dee. 1, 1938.

14. Developments in Michigan during 1939: Am. Assoc. Petrol. Geol. Bull,,
v. 24, no. 6, pp. 974-993, 2 figs., index maps, June 1940; abs., Oil and
Gas Jour., v. 38, no. 48, p. 50, Apr, 11, 1940.

o

Newell, Frederick Haynes

1. Report of progress of stream measurements for the calendar year 1898:
U. 8. Geol. Survey Ann. Rpt. (1899), v. 20, pt. IV, pp. 1-562, 1900,
Contains Great Lakes drainage.

2. Report of progress of stream measurements for the calendar year 1900:
U. 8. Geol. Survey Ann. Rpt. (1900-1901), v. 22, pt. IV, pp. 9-506, 1902.
Contains the Grand, Muskegon, Huron, Thunder Bay, St. Joseph and
Kalamazoo rivers.

Newett, George A.
1. The Marquette iron range of Michigan: Lake Superior Min. Inst. Proec.,

v. 4, pp. 87-108, 1896.

REFERENCES, AUTHOR INDEX 356

2. Mines and mineral statistics: Ann. Rpt., Comm. Mineral Statistics,
1898, Ishpeming, 1899; also reports for 1896, 1895.

3. The Marquette iron range: Lake Superior Min. Inst. Proc, v. 14, pp.
19-26, 1909.

4. The early history of the Marquette iron ore range: Lake Superior Min.
Inst. Proc., v. 19, pp. 297-304, 1914.

5. The Marquette iron ore range: Lake Superior Min. Inst. Proc., v. 24, pp.
209-233, 1925,

Newland, D. H.
*1, Geology of gypsum and anhydrite: Econ. Geol., v. 16, no. 6, pp. 393-404,

1921.

Newman, Einer Adolph o .
1. Geology of Ogemaw County and West Branch oil field: Mich. Geol.

Survey Prog. Rpt. 2, 8 pls., incl. geol. and isopach maps, Aug. 1936.
17 pp.

2. Recent developments [oil and gas] in Michigan basin: Am. Assoc. Petrol.
Geol. Bull,, v. 22, no. 6, pp. 659-665, 2 figs., incl. geol. sketch map, June
1938; abs., Oil and Gas Jour., v. 36, no. 44, p. 55, Mar. 17, 1938.

Nichols, Henry Windsor .
1. New forms of concretions: Field Columbian Mus. Pub., geol. ser. 3, pp.

25-54, 1906.
Nichols, J. B. . . .
1. Michigan copper arsenides and historical mineralogy: Mineralog., v. 10,
no. 4, pp. 113-114, 128-129, Apr. 1942.

Nickell, Walter P. .
1. Gypsum at Grand Rapids and Alabaster: Mich. Mineralog. Soc. Pub. 2,

1947 Annual, pp. 8-9, illus., 1948.
i n, C. W. .
Nlc;.ls%uniting in the Athens mine shaft, at Negaunee, Michigan: Lake Su-
perior Min, Inst. Proc., v. 23, pp. 103-110, 1923.
2. Mine ventilation—Marquette range [Extr., Proc. Lake Superior Min. Sgc.,
Natl. Safety Council, Hibbing, Minn., Aug. 25-26, 1925]: Lake Superior
Min. Inst. Proc., v. 24, pp. 293-301, 1925.

Nilsen, N. E. . .
1. (and Foss, A. L.) Rapid crosscutting at the Eureka mine: Lake Superior

Min. Inst. Proec., v. 27, pp. 284-202, 1929.
Nishio, Keijiro ) o
1. Native copper and silver in the Nonesuch formation, Michigan: Econ.
Geol., v. 14, no. 4, pp. 324-334, 1 pl,, 1 fig,, June 1919.

Noble, James A. . . .
*1. Evidence for a steepening of geothermal gradients in some deep mines

and drill holes: Am. Jour. Sei., v. 246, no. 7, pp. 426-440, 3 figs., 1948.
Noecker, M.—See U. S. Geological Survey, 12.

Noggerath, Johann Jacob . .
1. Gediegen Kupfer und Silber von Lake Superior [Pure copper and silver

near Lake Superior]: Neues Jahrbuch fiir Mineralogie, Geologie und
Paliontologie, p. 555. 1848.

Notman, Arthur
*1. The outlook for copper: Econ. Geol,, v. 27, no. 3, pp. 219-230, 1932.



356 INDEX OF MICHIGAN GEOLOGY

O’Brien, P.—See Conlin, Thomas, 1.

Oden, Arlo Leigh

1. The occurrence of Mississippian brachiopods in Michigan: Thesis for
Degree of Master of Science, Dept. of Geol. and Geog., Mich. State
College, East Lansing, 1952. 52 pp. Unpublished.

Odendall, Leonhard

1. Die Kupfererzlagerstitten in Nord-amerika [The copper ore deposits in

North America]: Inaugural Dissertation, Univ. Bonn, Kéln, 1909. 63 pp.
Oehler, E. T.

1. Geology of the Black Creek area, Dickinson County, Michigan: Thesis for
Degree of Master of Science, Dept. of Geol., Univ. of Chicago, Chicago,
I1l., no date. Unpublished. Microfilmed

Oetking, Philip F.

1. The relation of the lower Paleozoic to the older rocks in the Northern
Peninsula of Michigan: Thesis for Degree of Doctor of Philosophy, Dept.
of Geol., Univ. of Wis., Madison, 1952. Unpublished.

O’Hara, Norbert W.

1. A statistical and mechanical analysis of the Marshall sandstone in west.
ern Michigan to determine the environmental pattern of the deposit:
Thesis for Degree of Master of Science, Dept. of Geol. and Geog., Mich.
State College, East Lansing, 1954. 142 pp. Unpublished.

Oil and Gas Journal
1. Southern Michigan shallow oil production attracting attention of opera-
tors: Oil and Gas Jour., v. 37, pp. 14-16, Apr. 6, 1939.

2. Walker-Wyoming limit not yet reached: 0il and Gas Jour., v. 38, pp. 28-
29, Aug. 24, 1939.

3. Service on active fields; Walker field, Kent and Ottawa counties, Mich-
igan: Oil and Gas Jour., v. 39, pp. 25-27, Aug. 1, 1940.

4. Well logs and field data of active oil areas; southwestern Michigan: Oil
and Gas Jour.,, v. 39, no. 24, pp. 36B-36C, geol. map, column and cor-
relation chart, Oct. 24, 1940.

5. Service on active fields; Reed City field, Osceola County, Michigan: Oil
and Gas Jour,, v. 40, no. 14, pp. 39-40, Aug. 14, 1941.

6. U. S. pool maps, principal oil and gas areas; map no. 16, Michigan: Oil
and Gas Jour., v. 51, no. 47, Mar. 30, 1953.

Olsen, O. E.

1. (and Schaus, O. M.; Blackwell, Frank) Mining methods on the Gogebie

range [with discussion]: Lake Superior Min. Inst. Proc., v. 20, pp. 54-64,
1915.

O’Neil, F. W.
1. The Champion mill intake tunnel: Lake Superior Min. Inst. Proc., v. 9,
pp. 127-139, 1903.
Orajaka, Stephen O.

1. A geological, geochemical and radiometric investigation of the Huron
River and part of the Huron Mountain area, Baraga and Marquette coun-
ties, Michigan: Thesis for Degree of Master of Science, Dept. of Geol.
Eng., Mich. College Min, Tech., Houghton, 1951. 82 pp. Unpublished.

Orbison, Thomas W.

1. (and Armstrong, F. H.) The hydro-electric plant of Penn Iron Mining

Co., at Vulean, Michigan: Lake Superior Min, Inst, Proc., v. 13, pp. 153-
181, 1908.

REFERENCES, AUTHOR INDEX 357

Orton, Edward ]
r*l. (and Van Hise, C. R.; White, C. A.) Eulogium of Alexander Winchell:
Geol. Soc. Am. Bull,, v. 3, pp. 56-58, 1892.

Osbon, C. C.—See Soper, E. K., 1.

Osgood, Manley, Jr.
1. Developments in Michigan in 1948: Am. Assoc. Petrol. Geol. Bull,, v. 33,
no. 6, pp. 877-882, 1 fig., 4 tables, June 1949.

Osgood, Wayland—See also Barrett, L. P_, 3; U. S. Gg(')lf)gical Survey, 1.':’.. i

1. Michigan oil and gas development and possibilities: Lake Superior Min,
Inst. Proe., v. 27, pp. 160-165, 1 fig., 1929. )

2. (and Poindexter, O. F.) Production and value of mine}*als and mineral
products in Michigan, 1927 to 1931 and prior years: Mich. Qeol. Survey
Summ. Rpt. no. 1, prepared in cooperation with U. S. Bur. Mines, May 1,
1933. 46 pp. For 1930 to 1934 and prior years, Summ. Rpt. no. 2, 1936.

Osvald, Hugo
1. A bog at Hartford, Michigan: Ecology, v. 16, no. 3, pp. 520-528, 4 figs.,
July 1, 1935.

Otton, Edmond George—See McGuinness, C. L., 3.

Page, Lincoln R. .
*gl.’ The deposition of native copper under hydrothermal conditions: Econ.
Geol,, v. 33, no. b, pp. 522-541, 1938.

i avid Stanle )

Palig“e ,11&) rapid met}fod for the correlation of ﬁne-gra}in.ed.seQiments W}th the
aid of the spectrograph as applied to the Mississippian-Devonian se-
quence in Clare County, Michigan: Thesis for Degree of Mastgr of Sci-
ence, Dept. of Geol. and Geog., Mich. State College, East Lansing, 1952,
34 pp. Unpublished.

F harle .
Pd]i?h%h(é cz;'ystsallization of the caleite from the copper mines of Lake Superior
[appendix]: Mich. Geol. Survey, v. 6, pt. 1I, pp. 161-184, 6 pls., 1898,
2. Powellite erystals from Michigan: Am. Jour. Sci., ser. 4, v. 7 (v.15'?),
no. 41, pp. 367-369, 1899; Zeitschrift fiir Krystallographie und Min-
eralogie, v. 31, pp. 529-531, 1899. .
3. (and Vassar, H. E.) Some minerals of the ngeenawan copper deposits;
pumpellyite, a new mineral; sericite; saponite: Am. Mineralog., v. 10,
no. 11, pp. 412-418, Nov. 1925, .
4. Crystallography of calcite from Lake Superior copper mines: Am. Min-
eralog., v. 29, nos. 1-2, pp. 35-48, 12 figs., Jan.-Feb. 1944.

Pardee, Franklin G.—See also Barrett, L. P., 3; Hotchkiss, W. O.,, 7; Smith,
; U. 8. Geological Survey, 13.
Rl'.AI.\jﬁsc):},ﬁganSir%n m%ning industry: Lake Superior Min. Inst. Proc., v. 26,
pp. 182-195, 1928. .

2. Recent work of the state geological surveys in Huroman. and .Kewee‘
nawan areas; (A) Michigan Geological Survey: Lake Superior Min. Inst.
Proc., v. 27, pp. 166-172, 1929.

3. Michigan’s mythical gold mines: Mich. Conserv., v. 14, no. 11, pp. 5, 9-10,
Nov. 1945.

4. Iron ore reserves in Michigan: Min. and Met., v. 29, no. _503, pp. 613-614,
illus., Nov. 1948; Mich. Conserv., v. 17, no. 9, pp. 10-11, illus., Sept. 1948.



358 INDEX OF MICHIGAN GEOLOGY

Park, C. F., Jr—See Dutton, C. E,, 5.

Parker, E. W.

1. Salt: U. S. Geol. Survey Ann. Rpt (1896-97), v. 18
eol. . Rpt. - . 18, pt. V, pp. 1273-1313
1897. Contains history of the salt industry in Michigan, pp. 13031505,

Parker, Richard A.

1. The new Michigan gold fields [Ishpeming district]: i
op 256-239. 1558 g district]: Eng. Min. Jour., v. 46,

2. The iron ore region of Lake Superior: E
285308, 1805, P r: Eng. Mag., v. 6, pp. 152-175,

Parkins, Almon Ernest
1. A waste filled valley [abs.]: Mich, Acad. Sci. Ann. R
: [abs.]: . . . . t., v. 12, p.
1910. Concerns intermittent streams along Huron Riveg. v 1% P 55,

2. Valley filling by intermittent streams: Jour. Geol,, v. 19, no. 3, pp. 217-

222, 1911. Jewell’s Creek, tributary t i is di
225, oIl Je s ry to the Huron River, is discussed

3. The sand dunes of Lake Michigan: Tenn. A i
oo 15 15, Salo 1o n. Acad, Sci. Jour.,, v. 1, no. 8,

Parks, Roland D.

1. Recent developments in methods of mining i ichi i ;
: - g in the Michigan :
Lake Superior Min. Inst. Proc., v. 26, pp. 115-152, 1928, gam Jron mines:

Parnall, W. E,, Jr.

1. No. 5 shaft at the Tamarack mine [with discussion]: L i i
: Lak
Inst. Proc., v. 7, pp. 50-61, illus., 1901. 13 Lake Superior Min.

Parsons, Willard Hall
1. Michigan mineral localities: Midwest Geol i
. st Geol,, v. 1, no. 2, pp. 8-9, 1 pl. index

2. Geology of the Michigan gypsum deposits: Mi .
posits: Mich. M 3
1947 Annual, pp. 4-7, illus., 1948, ineralog. Soc. Pub. 2,

Patton, Horace Bushnell—See Wadsworth, M. E., 14.

Peale, Albert C.

1. Lists and analyses of the mineral spri i
st prings of the United States (a pre-
liminary study): U. S. Geol. Survey Bull. 32, 18 1
150 concern Michigan. v - 8% 1356. 285 pp. Pages 145-
2. Natural mineral waters of the United States: U. S. G
: U. 8. Geol. Survey Ann.
Rpt., v. 14, pt. II,.pp.. 49-88, 1894. Discusses the history, origir{ flow,
source of. mineralization, relation to geology and geologic structure’
cladss;ﬁc?tlgn, ‘gemperature, composition, distribution, uses of springs,
an eir development as resorts. M. L. F. H 1
mineral springs in Michigan. as veference to several

Pearl, Holman I.
*1. A new aid to exploration in the Lake Superi istri i i i
¢ 1 perior distriet [with discussion]:
Lalfe Sup'erlor Min, Inst. Proc., v. 28, pp. 85-98, 223-224, 1930. Al‘ticlen %s
a discussion of the Hotchkiss Superdip.
Peck, Albert B.
1. Mirabilite from the Isle Royale copper mine, Hought ichi
i on, Mich :
Mineralog., v. 2, no. 5, pp. 62-63, May 1917. ’ & r Michigan: Am.
Penfield, Samuel L.

1. Crystals of analcite from the Phoenix mine, Lak i
’ ] e Superior copper
region: Am. Jour. Sci., ser. 3, v. 30 (v.130), no. i76, pp. 112-113, 188513p

REFERENCES, AUTHOR INDEX 369

2. (and Sperry, F. L.) Pseudomorphs of garnet from Lake Superior and
Salida, California: Am. Jour. Sci., ser. 8, v. 32 (v.132), no. 190, pp. 307-
311, 1886.

Pepper, James F.
1. Some features in the occurrence of marl noted during the field season
of 1925: Thesis for Degree of Master of Science, Dept. of Geol,, Univ. of
Mich., Ann Arbor, 1925. Unpublished.

Perry, Stuart Hoffman
1. The Seneca Township [Michigan] meteorite: Pop. Astronomy, v. 47, no.
4, pp. 183-193, 17 figs., Apr. 1939.

Persons, Hubert C.

1. Besser celebrates Golden Anniversary [Concrete block producers, cement
officials, N.C.M.A. officers and Alpena Chamber of Commerce help
celebrate 50 years of service to industry; break ground for block manu-
facturers’ school.]: Rock Products, v. 57, no. 7, pp. 119-122, 131, July
1954, Article gives history of industry.

Pettijohn, Francis John—See also Good, S. E,, 1.
1. Petrography of the beach sands of southern Lake Michigan: Jour. Geol,,
v. 89, no. 5, pp. 432-455, 10 figs., July-Aug. 1931.

2. (and Hildebrand, F. A.) Archean-Huronian unconformity on the Me-
nominee iron range, Michigan [abs.]: Geol. Soc. Am. Bull,, v. 52, no. 12,
pt. I, p. 1927, Dec. 1, 1941.

3. Basal Huronian conglomerates of Menominee and Calumet distriets,
Michigan: Jour. Geol., v. 51, no. 6, pp. 387-397, 4 figs., geol. maps, Aug.-
Sept. 1943; abs., Geol. Soc. Am. Bull, v. 53, no. 12, pt. 11, pp. 1806-1807,
Dee. 1, 1942,

4. Geology of the Crystal Falls-Alpha iron-bearing district, Iron County,
Michigan: U. S. Geol. Survey, Strategic Min. Inv., Prelim. Map 3-181,
Geol. map with text (revised ed.), index map and strat. column, scale 1
inch to 12,000 feet, 1946. Accompanied by P.N. 2917, dated Aug. 14,
1946.

5. Magnetic and geologic data of parts of the Crystal Falls-Alpha iron
district, Iron County, Michigan: Mich. Geol. Survey, prepared in cooper-
ation with U. S. Geol. Survey, 3 sheets, 9 pls., index and geol. maps,
magnetic anomalies, [19487].

6. Geology and magnetic anomalies of T. 42 N., R. 30 W., Dickinson County,
Michigan: U. S. Geol. Survey, in cooperation with Mich. Geol. Survey,
3 pls., 1 fig.,, Oct. 4, 1951. 30 pp. Open file report, Mich. Geol. Survey,
Lansing.

7. Pre-Cambrian tillite, Menominee district, Michigan [abs.]: Geol. Soc. Am.
Bull.,, v. 63, no. 12, pt. II, p. 1289, Dec. 1952.

8. Geology of the northern Crystal Falls area, Iron County, Michigan:
U. S. Geol. Survey Circ. 153, 8 pls., 1 fig., tables, 1952. 17 pp.

Pettit, William
1. Remarks respecting the copper district of Lake Superior: Franklin Inst.

Jour., ser. 8, v. 13, pp. 338-345, map, 1847,

Phalen, William Clifton—See also Lindgren, Waldemar, 1.

1. Salt resources of the United States: U. S. Geol. Survey Bull. 669, 17 pls.,
incl. maps, 16 figs., 1919. 284 pp. Pages 44-68 concern Michigan. Rec-
ords of several Michigan wells are given. Abs., Wash. Acad. Sci. Jour,,
v. 9, no. 19, p. 600, Nov. 19, 1919.



360 INDEX OF MICHIGAN GEOLOGY

Phelps, Frank B.
1. The copper region of Michigan: Eng. Mag., v. 4, pp. 47-63, 1892.

Phinney, Harry K.
1. A peculiar lake sediment of algal origin [Douglas Lake, Cheboygan
County]: Am. Midland Nat., v. 35, no. 2, pp. 453-459, Mar. 1946,

Pierce, James
1. Notice of t}}e peninsula of Michigan, in relation to its topography,
scenery, agriculture, population, resources, ete.: Am. Jour. Sei., v. 10,
pp. 304-319, 1826,

Piggot, Aaron Snowden
1. History of the copper region of Lake Superior: Min. Mag., v. 16, pp. 124~
142, 1858; from The chemistry and metallurgy of copper, A. S. Piggot,
pp. 216-254, Philadelphia, 1858.

Pirtle, George W.
1. Michigan structural basin and its relationship to surrounding areas: Am.
Assoc. Petrol. Geol. Bull,, v. 16, no. 2, pp. 145-152, 1 fig., Feb. 1932.

Pit and Quarry
1. Michigan Limestone Div. to open Port Dolomite as major shipping point:
Pit and Quarry, v. 47, no. 2, p. 93, Aug. 1954. Discussion of a2 new lime-
ztton(;w quarry and port in the Northern Peninsula, 34 miles south of Sault
e. Marie.

Pogue, Joseph E.
1. Economic effects of oil discoveries in Illinois and Michigan: Oil and Gas
Jour,, v. 88, p. 59, Sept. 21, 1939.

Pohl, Erwin Robert
1. Ggological e.xplorations in Michigan: Smithsonian Inst., Explor. and
Field Work in 1927, (Pub. 2957), pp. 27-32, 6 figs., 1928.
2. The Middle Devonian Traverse group of rocks in Michigan; a summary

of existing knowledge: U. S. Natl. Mus. Proc., v. 76, art. 14, no. 2811
2 pls., 1930. 34 pp. ’ ’ ’ ’

Poindexter, Oscar Floyd—See also McGuinness, C. L., 3; Osgood, Wayland, 2;

Smith, R. A., 9. ’

1. Qeology of Schooleraft County, manusecript files, Mich. Geol. Survey, Lan-
sing, no date. 70 pp.

2. Geologic resources of Alpena County, manuseript files, Mich. Geol, Sur-
vey, Lansing, 1931.

3. The non-metallic mineral resources of Michigan: Pit and Quarry, v. 22,
no. 11, pp. 27-32, 34, 1 fig., Aug. 26, 1931.

4. Geology of Michigan, manuscript files, Mich. Geol. Survey, Lansing,
[ca 1932]. 91 pp.

5. A study of underground waters bearing on the source of “Big Spring”,
Schooleraft County, Michigan: Mich. Acad. Sci. Papers (1934), v. 20,
pp. 477-483, 1 pl., 1935.

6. Sinkhqles in t}}e Indian Lake region, Schooleraft County and other Mich-
igan sinks: Mich. Acad. Sci. Papers (1935), v. 21, pp. 439-444, 3 pls., 2
figs., incl. index maps, 1936.

7. (and Smith, R. A.) Salt resources of Michigan [abs.]: Geol. Soc. Am.
Bull,, v. 50, no. 12, pt. II, p. 1987, Dec. 1, 1939.

8. Mineral industries of Michigan, 1934 to 1938 and prior years: Mich, Geol.
Survey, prepared in cooperation with U. 8. Bur. Mines, illus., 1940. 53 pp.

REFERENCES, AUTHOR INDEX 361

9. Michigan’s highlands—a geologist looks at a relief map: Mich. Conserv.,
v. 9, no. 4, Jan. 1940. A brief article of some of the elevations in Mich-
igan.

10. Ground water table at 5-year low: Mich. Conserv., v. 9, no. 8, May-June
1940.

11. Water is a vital resource: Mich. Conserv., v. 12, no. 2, Feb.-Mar. 1943.

12. (and Martin, H. M.; Bergquist, S. G.) Rocks and minerals of Mich-
igan: Mich. Geol. Survey, pub. 42, 3d ed., revised, 2d printing, 21 pls.,
5 figs., 1953. 124 pp.

Pondrom, Walter L., Jr.—See McConnell, Duncan, 1.

Pope, Graham
1. Some early mining days at Portage Lake [with discussion]: Lake Su-
perior Min. Inst. Proc., v. 7, pp. 17-31, 1901.

Porturas, Plaza Antonio
1. Granitization in the Lake Pelesier area, formerly known as Lake Mary,
Marquette County, Michigan: Thesis for Degree of Master of Science,
Dept. of Geol. Eng., Mich. College Min. Tech., Houghton, 1945. 65 pp.
Unpublished.

Posselt, C.
1. Dije Kipfer-Distrikte des Obersee’s, Lake Superior [The copper areas
near Lake Superior]: Neues Jahrbuch fiir Mineralogie, Geologie, und
Paliiontologie, pp. 1-10, 1856.

Potzger, Jehn Ernest—See also Wilson, I. T., 1.

1. Succession of forests as indicated by fossil pollen from a northern
Michigan bog: Sci., new ser., v. 75, no. 1944, p. 366, 1 fig., Apr. 1, 1932,

2. (and Wilson, I. T.) Post-Pleistocene forest migration as indicated by
sediments from three deep inland lakes [Ind.-Mich.]: Am. Midland Nat.,
v. 25, no. 2, pp. 270-289, 5 tables, 3 figs., Mar. 1941.

3. Pollen spectra from four bogs on the Gillen Nature Reserve, along the
Michigan-Wisconsin state line: Am. Midland Nat., v. 28, no. 2, pp. 501-
511, Sept. 1942,

4. Phytosociology of the primeval forest in central-northern Wisconsin
and upper Michigan, and a brief post-glacial history of the lake forest
formation: Ecol. Mon., v. 16, no. 3, pp. 211-250, 31 figs., incl. index map,
July 1946.

5. A pollen study in the tension zone of lower Michigan: Butler Univ. Bot.
Studies, v. 8, no. 14, pp. 161-177, illus., May 1948.

Powell, Louise M.
1. Calcium carbonate-magnesium ratios in the Rogers City and Dundee
formations of the Pinconning field: Thesis for Degree of Master of Sci-
ence, Dept. of Geol.,, Univ. of Mich., Ann Arbor, June 1950. Unpublished.

Powers, Sidney
*1, (and Lane, A. C.) Magnetic differentiation in effusive rocks [with dis-
cussionl: A.I.M.E. Trans., v. 54, pp. 442-455, 1917; A.LLM.E. Bull. 110,
pp. 535-548, 1916.
*2, QOccurrence of petroleum in North America [with discussion]: A.LLM.E.
Trans., v. 96, pp. 489-533, 1931.

Pratt, William P.—See Wier, K. L., 3.

Preble, H. Douglas
1. Paleontology and stratigraphy of a well core from Garfield Township,



362 INDEX OF MICHIGAN GEOLOGY

Newaygo County, Michigan: Thesis for Degree of Master of Science,
Dept. of Geology, Univ. of Mich, Ann Arbor, Feb. 1951. Unpublished.

Pressprich, Otto C.
1. Michigan crude production rose to an all time high in 1989: Oil and Gas
Jour., v. 38, pp. 184-185, Jan. 25, 1940.

Preston, H. L.
1. Reed City meteorite: Jour. Geol,, v. 11, no. 2, pp. 230-233, 1903; Roches-
ter Acad. Sci. Proc., v. 4, pp. 89-91, 1903.

Price, Lyle W.
1. Developments [oil and gas] in Michigan in 1947: Am. Assoc. Petrol.
Geol. Bull,, v. 82, no. 6, pp. 931-939, index map, tables, June 1948.

Pringle, Gordon H.
1. Geology of Arenac County: Mich. Geol. Survey Prog. Rpt. 3, 6 pls., incl.
structural contour and geol. maps, May 1937. 31 pp.

Prinz, William
1. The geology of a portion of the Quinnesec igneous complex south of
Iron Mountain, Michigan: Thesis for Degree of Master of Science, Dept.
of Geol.,, Ohio State Univ., Columbus, 1952. 90 pp. Unpublished.

Pumpelly, Raphael—See also Brooks, T. B., 3.
1. The paragenesis and derivation of copper and its associates on Lake
Superior: Am. Jour. Sci., ser. 3, v. 2 (v.102), no. 9, pp. 188-198; no. 10,
pp. 243-258; no. 11, pp. 347-355, 1871.

2. Upper Peninsula, pt. II; Copper district: Mich. Geol. Survey, v. 1, 1878.
143 pp. Contains: Correlation of rocks of Houghton and Keweenaw
counties, the general structure and lithology of the Eagle River section,
and descriptive cross section, Eagle River, by A. R. Marvine.

3. On pseudomorphs of chlorite after garnet at the Spurr Mountain iron
mine, Lake Superior: Am. Jour. Sci., ser. 8, v. 10 (v.110), no. 55, pp.
17-21, 1875.

4. The iron district of Michigan, Centennial Committee, A.ILM.E., Phila-
delphia, 1876, 5 pp.

5. Metasomatic development of the copper-bearing rocks of Lake Superior:
Am. Acad. Arts and Sci. Proc., v. 13, pp. 253-309, 1878; discussion, en-
titled Eruptive copper-bearing rocks of Lake Superior, Am. Jour. Sei.,
ser. 8, v. 16 (v.116), no. 92, pp. 143-144, 1878.

Putnam, Bayard T.

1. Notes on the samples of iron ore collected in Connecticut and Massa-
chusetts; . . . New York; . .. New Jersey; . . . Michigan and north-
ern Wisconsin; . . . west of the one-hundredth meridian: U. S. 10th
Census, v. 15, pp. 83-87, 89-177, 179-221, 421-455, 469-505, maps, 1886.

Quayle, S. E.
1. Some gases encountered in the iron mines of the Lake Superior District:
Lake Superior Min. Inst. Proc., v. 28, pp. 199-204, 1930.

Quine, John T.
1. Mine accidents: Lake Superior Min. Inst. Proc., v. 14, pp. 71-81, 1909.

Quirke, Terence T., Jr.

1. A preliminary investigation of the geology of the north Michigamme
area of the Marquette range, Michigan: Thesis for Degree of Master of
Science, Dept. of Geol. and Mineralog., Univ. of Minn., Minneapolis, 1953.
76 pp. Unpublished.

REFERENCES, AUTHOR INDEX 363

Raasch, Gilbert O.
1. Fossil collecting in Michigan and Ontario: Milwaukee Public Mus. Yearb.
1927, v. 7, pp. 81-90, 6 figs., June 1, 1928,
2. Current evaluation of the Cambrian-Keweenawan boundary: Ill. Acad.
Sci. Trans., v. 43, pp. 137-150, 8 figs., 1950.

Radabaugh, Robert Eugene—See also Ehlers, G. M., 15.

1. Dundee and Rogers City limestones of the northern part of the Southern
Peninsula of Michigan: Thesis for Degree of Master of Science, Dept.
of Geol., Univ. of Mich., Ann Arbor, 1987. Unpublished.

2. Middle Devonian Rogers City limestone and its gastropod fauna: Thesis
for Degree of Doctor of Philosophy, Dept. of Geol., Univ. of Mich., Ann
Arbor, May 1942, Unpublished.

Rama Rao, B.—See also Hotchkiss, W. O., 7.
1. The 16th International Geological Congress and two of its organized ex-
cursions: Mysore Geol. Dept. Rec., v. 83, 1934, pp. 44-79, 1935.

Ramsdell, L. S.
1. An x-ray study of the domeykite group: Am. Mineralog., v. 14, no. 5,
pp. 188-196, May 1929,

Ramsey, R. H.
1. White Pine copper; mine, mill, and smelter construction stepped up as
new Michigan project nears production stage: Eng. Min. Jour., v. 154,
no. 1, pp. 72-87, illus., Jan. 1953.

Randall, Clarence B.
1. New limestone quarry development of the Inland Steel Company at
Manistique: Lake Superior Min. Inst. Proc., v. 27, pp. 150-154, 1929.

Rath, Gerhard von
1. Ein ausgezeichneter Kalkspathkrystall vom Oberen See in Nordamerika
[An excellent calcite from Lake Superior, North Americal: Annalen der
Physik und Chemie, v. 152, pp. 17-21, 1874.
2. Einige krystallographische Beobachtungen am Kupfer vom Obern See
[Some crystallographic observations on the copper of Lake Superior]:
Zeitschrift fiir Krystallographie und Mineralogie, v. 2, pp. 169-173, 1878.

Rawlins, Edwin Lee
1. (and Schellhardt, M. A.) Extent and availability of natural-gas reserves
in Michigan “Stray” sandstone horizon of central Michigan: U. S. Bur.
Mines Rpt. Inv. 8313, 16 pls., incl. geol. map by Helen M. Martin, July
1936. 139 pp. Rev., Am. Assoc. Petrol. Geol. Bull,, v. 21, no. 1, pp. 123-
124, 1937.

Read, Thomas Thornton
1. Copper mining in Michigan: Min. Mag., v. 12, pp. 220-224, 1915.

Rhodehamel, Edward Charles—See also Stuart, W. T., 6.
1. An interpretation of the pre-Pleistocene geomorphology of a portion of
the Saginaw lowland: Thesis for Degree of Master of Science, Dept. of
Geol. and Geog., Mich. State College, East Lansing, 1951. 163 pp. Un-
published.

Rice, Claude T.
1. Copper mining at Lake Superior: Eng. Min. Jour., v. 94, pp. 119-124, 1912.

Rice, George S.
1. Ground movement from mining in Brier Hill mine, Norway, Michigan
[with discussion]: A.I.M.E. Trans,, v. 109, pp. 118-152, 1934.



364 INDEX OF MICHIGAN GEOLOGY

Richards, F. B.

*1. Some aspects of the iron ore situation: Lake Superior Min. Inst. Proc.,
v. 28, pp. 35-38, 1930.

Richards, Joseph W.

1. ‘l‘sla\’;[)(ihawkite”: Am. Jour. Sci., ser. 4, v. 11 (v.161), no. 66, pp. 457-458,

Richards, M. E—See Baxter, C. H., 2.

Richardson, Eugene Stanley, Jr.
1. Some Lower Huronian stromatolites of northern Michigan: Fieldiana;
Geology v. 10, no. 8, pp. 47-62, illus., Aug. 26, 1949.

Richardson, W. D.

1. The singing sands of Lake Michigan: Sci., new ser., v. 50, no. 28
493-495, 1919. ! ’ » O » PP.

Richarz, Stephen

1. The amphibole griinerite of the Lake Superior region: Am. Jour. Sci.,
ser. 5, v. 14 (\f.214), pp. 150-154, 1927. Discusses chemical and mineral-
ogical properties of the griinerite.

2. Griinerite rocks of the Lake Superior region and their origin: Jour. Geol,,
v. 35, no. 8, pp. 690-707, Nov.-Dec. 1927.

3. Metamorphism of the Lake Superior iron formations [abs.]: Geol. Soec.
Am. Bull, v. 39, pp. 165-166, 1928.

4. Note on griinerite from the Lake Superior region: Am. Mineralog., v. 17,
no. 9, pp. 437-442, 1 fig., Sept. 1932.

Rickard, Thomas Arthur

1. Thg copper mines of Lake Superior, New York, 1905. 164 pp. Appeared
serially in Eng. Min. Jour., v. 78, 1904.

Riddell, J. M.—See Baxter, C. H,, 2.

Ries, Heinrich—See also Lane, A. C., 46.

1. The clays of the United States east of the Mississippi River: U. S. Geol.
Survey Prof. Paper 11, 1903, 298 pp.

2. The origin', properties, and use of shale: Mich. Geol. Survey Ann. Rpt.,
1899 [reprinted from Mich. Miner, v. 1, no. 12, pp. 11-13; v. 2, no. 1, pp.
31-32, no. 3, pp. 21-23, 1899-19007.

3. Clays and shales of Michigan; their properties and uses: Mich. Geol.
Survey, v. 8, pt. I, 4 pls., 6 figs., 1900. 67 pp.

4. The shales of Michigan: Stone, v. 21, pp. 20-24, 1900.

Riggs, Calvin Harold

1. Geology of the Hart oil field: Mich. Acad. Sei. Papers (1934), v. 20,
pp. 485-496, 7 figs., 1935.

2. Geology of Allegan County: Mich. Geol. Survey Prog. Rpt. 4, 13 pls,,
incl. geol. and isopach maps, Deec. 1938. 29 pp.

3. Geology of the Walker oil field [abs.]: Oil and Gas Jour., v. 38, no. 48,
p. 50 Apr. 11, 1940. Paper presented before the 25th Ann. Mtg., Am.
Assoc. Petrol. Geol,, Chicago, Ill., 1940.

4. Qil man’s nightmare: Mich. Conserv., v. 12, no. 1, Jan. 1943. A brief
discussion of the problem of salt water in oil wells.

Riggs, R. B.
1. The Grand Rapids meteorite: Am. Jour. Sei., ser. 3, v. 30 (v.180), no.
178, p. 812, 1885,

REFERENCES, AUTHOR INDEX 365

Rivot, L. E.

1. Sur le gisement du cuivre natif au lac Supérieur, Etats-Unis d’Amerique
[On the deposit of native copper at Lake Superior, United States of
America]: Académie des sciences Paris, Comptes rendus, v. 40, pp.
1306-1309, 1855.

2. Ueber die Kupfererz-Lagerstiitten am Obern See in den Nordamerikan-
ischen Greistaaten [The copper ore deposits near Lake Superior in
North American strip mining states]: Berg-und Hiittenminnische,
Zeitung 15, pp. 261-263, 269-271, 277-279, 293-295, 314-315, 317-318,
325-328, 333-334, 341-343, 349-351, 357-359, 365-367, 381-382, 1856.

3. Notice sur le lac Supérieur [Notice on Lake Superior]: Annales des
Mines, ser. 5, v. 10, pp. 365-474, 1856.

4. Voyage au lac Supérieur [Voyage on Lake Superiorl: Annales des
Mines, ser. 5, v. 7, pp. 173-328, 1855; Min. Mag., v. 6, pp. 28-37, 99-106,
207-213, 414-418; v. 7, pp. 249-255, 359-367; v. 9, pp. 60-65, 1856-1857.

Roberts, Ellis
1. Geology of the Alston district, Houghton and Baraga counties, Mich-
igan: Thesis for Degree of Master of Science, Dept. of Geol., Calif.
Inst. Tech., Pasadena, 1940. 42 pp. Unpublished.

2. New data on some problems of Keweenaw Point, Lake Superior [abs.]:
Geol. Soc. Am. Bull,, v. 51, no. 12, pt. II, p. 1962, Dec. 1, 1940.

Roberts, Fred C.
1. Block caving and sub-stope system at the Tobin mine, Crystal Falls,
Michigan: Lake Superior Min. Inst. Proec., v. 16, pp. 218-226, 1911.

Roberts, Hugh Marine
1. (and Bartley, M. W.) Hydrothermal replacement in deep seated iron
ore deposits of the Lake Superior region: Econ. Geol,, v. 388, no. 1, pp.
1-24, 6 figs., incl. index and geol. maps, Jan.-Feb, 1943.

Robinson, W. I.—See also Case, E. C., 2; Smith, R. A, 4.
1. Folds resulting from vertically acting forces: Jour. Geol,, v. 31, no. 4,
pp. 336-343, 2 figs., 1923.
2. Geological report on oil and gas possibilities in Delta, Schooleraft,
Mackinac and Chippewa counties: Detroit, Hiawatha Development Com-
pany, 1930. 31 pp., 10 maps. Supplemental report by R. A. Smith.

Rock Products
1. One man per shift operates 2656 T.P.H. sand and gravel plant: Rock
Products, v. 57, no. 6, pp. 86-87, 162, 164, June 1954, Pit is near Ransom,
Michigan. Operating procedures at the plant are described in the article.

Rockwood, D. N.
1. Oil and gas occurrence in Gratiot County, Michigan: Thesis for Degree
of Master of Arts, Dept. of Geol,, Univ. of Mich.,, Ann Arbor, June
1938. Unpublished.

Rogers, Henry Darwin
1. [On the geology and mineralogy of the southern shore of Lake Superi-
or]: Boston Soc. Nat. Hist. Proc. (1845-1848), v. 2, pp. 124-125, 1848.

Rolker, Charles M. .
1. The Allouez mine and ore dressing, as practiced in the Lake Superior

copper district: A.LM.E. Trans., v. 5, pp. 585-611, 1877.

Rominger, Carl Ludwig—See also State Board of Geological Survey, 1.
1. Description of Calamoporae found in the gravel deposits near Ann
Arbor, Michigan, with some introductory remarks: Am. Jour. Sci., ser. 2,
v. 34 (v.84), no. 102, pp. 389-400, 1862.



366 INDEX OF MICHIGAN GEOLOGY

2. Upper Peninsula; pt. III, Paleozoic rocks: Mich. Geol. Survey, v. 1,
1873. 105 pp.

3. Lower Peninsula: Mich. Geol. Survey, v. 8, pt. I, Geology, map, 1876.
225 pp. Pt. II, Palaeontology, fossil corals, illus., 1876. 161 pp. Pt. 1
contains: Observations on the Ontonagon silver mining district, and the
slate quarries of Huron Bay, pp. 151-166 (appendix A); Report on the
salt manufacture of Michigan, by S. S. Garrigues, pp. 167-225 (appendix
B).

4. Upper Peninsula: Mich. Geol. Survey, v. 4, pt. I, Marquette iron region,
pp. 1-154, map, 1881; pt. II, Menominee iron region, pp. 155-241, 1881.

5. Geological report on the Upper Peninsula of Michigan; iron and copper
regions: Mich. Geol. Survey, v. 5, pt. I, map, cross sections, 1895. 179
pp. Rev,, Am. Jour. Sci, ser. 8, v. 50 (v.150), no. 295, pp. 71-72, 1895.

Rooney, William Joseph—See Hotchkiss, W. O, 6.

Rose, Hugh
1. Tidal gravity measurements at Ann Arbor, Michigan: Thesis for Degree
of Master of Science, Dept. of Geol, Univ. of Mich., Ann Arbor, May
1952. Unpublished.

Rose, Robert Seldon
1. The geology of some of the lands in the Upper Peninsula: Lake Superior
Min. Inst. Proc., v. 10, pp. 88-102, 1904; Min. World, v. 21, pp. 205-207,
1904; abs., Eng. Min. Jour., v. 78, pp. 343-344, 1904. Contains the follow-
ing districts: Humboldt-Champion, Michigamme, L’Anse, Republic,
Crystal Falls, Amasa.

Roseboom, Eugene
1. Geology of part of the granitic complex south of the Felch Mountain
range, Michigan: Thesis for Degree of Master of Science, Dept. of
Geol., Ohio State Univ., Columbus, 1951. 74 pp. Unpublished.

Rosen, J. A.—See Lane, A. C., 46.
Rosenau, J. C.—See Hardenberg, H. J., 5.

Ross, A. R.
1. Pleistocene and Recent sediments in western Lake Erie: Thesis for

Degree of Doctor of Philosophy, Dept. of Geol.,, Univ, of Mich.,, Ann
Arbor, 1950. Unpublished. Microfilmed.

Rothwell, Richard P.

1. Systems of mining in large bodies of soft ore: A.L.M.E. Trans., v. 186,
pp. 862-870, 1888,

Rowe, Dean E.
1. An isopachous and structural map study of the Allegan area of south-
western Michigan: Thesis for Degree of Master of Science, Dept. of
Geol.,, Wayne Univ., Detroit, May 1951. Unpublished.

Royce, Stephen

1. General description of the Gogebic range: Lake Superior Min. Inst.
Proe,, v. 20, pp. 22-30, 1915,

2. _Certain adyances in geological information relative to the Lake Superior
iron deposits: Lake Superior Min. Inst. Proc., v. 24, pp. 149-181, 1925,
3. Geology of the Lake Superior iron deposits: Lake Superior Min, Inst.

Proc., v. 29, pp. 68-107, 1936; Min. Cong. Jour., v. 22, no. 3, pp. 16-30, 41,
14 figs., Mar, 1936.

REFERENCES, AUTHOR INDEX 367

4. Geology of the iron ranges; the influence of geological conditions on
mining practice, in Lake Superior iron ores, pp. 27-61, 11 figs.: Cleve-
land, Lake Superior Iron Ore Assoc., 1938.

5. Iron ranges of the Lake Superior district, in Ore deposits as related
to structural features, W. H. Newhouse editor, pp. 54-63, 10 figs.:
Princeton, Princeton Univ. Press, 1942.

6. Memorial to Professor Henry Lloyd Smyth: Econ. Geol., v. 89, no. 8,
pp. 600-601, 1944,

Ruedemann, Rudolf
1. (and Ehlers, G. M.) Occurrence of the Collingwood formation in Mich-
igan: Mich. Univ. Mus. Geol. Contr., v. 2, no. 2, pp. 13-18, July 10, 1924;
abs., Geol. Soc. Am. Bull,, v. 35, no. 1, p. 186, Mar. 30, 1924,

Ruggles, Daniel
1. Considerations respecting the copper mines of Lake Superior: Am.
Jour. Sci., v. 49, no. 1, pp. 64-72, 1845,

Runner, J. J.—See Cornwall, H. R., 1.

Russell, Israel Cook—See also Lane, A. C., 36, 45; Leverett, Frank, 7.
1. Deposits of calecareous marl in Michigan [abs.]: Seci., new ser., v. 11,
p. 102, 1900.

2. The Portland cement industry in Michigan: U. 8. Geol. Survey Ann.
Rpt., v. 22, pt. III, pp. 629-685, 1901.

3. Douglass Houghton: Mich. Acad. Sci. Ann. Rpt., v. 4, pp. 160-162,
portrait, 1904.

4. Bela Hubbard: Mich. Acad. Sei. Ann. Rpt., v. 4, pp. 163-165, portrait,
1904.

5. The influence of caverns on topography: Sci., new ser., v. 21, pp. 30-32,
1905. Describes hills left in relief owing to subterranean drainage and
gives examples at Luray, Virginia, Mackinac Island, Michigan and at
Gibraltar. M.L.F.

6. Drumlin areas in northern Michigan: Mich. Acad. Sci. Ann. Rpt., v. 7,
pp. 36-37, 1905; abs., Geol. Soe. Am. Bull,, v. 18, pp. 577-578, 1905; Am.
Geol,, v. 35, no. 3, pp. 177-179, 1905; Seci., new ser., v. 21, pp. 220-221,
1905; Sci. Am. Suppl,, v. 59, p. 24326, 1905.

7. Drumlins of Michigan [abs.]: Geol. Soc. Am. Bull, v. 17, p. 707, 1906.

8. (and Leverett, Frank) Description of the Ann Arbor quadrangle, [In-
cludes portions of Livingston, Lenawee, Monroe, Wayne and Oakland
counties]: U. S. Geol. Survey Atlas, Folio no. 155, Ann Arbor, text,
maps, 1908. 15 pp.

Russell, James
1. Mines and mineral statistics: Ann. Rpt., Comm. Mineral Statistics,
1900, Marquette, Mining Jour. Press, 1901. 136 pp. Also report for
1899. 490 pp.

Sampson, John
1. Transportation of Lake Superior iron ores from mines to furnaces:
Lake Superior Min. Inst. Proc., v. 25, pp. 160-169, 1926.

Sandefur, Bennett T.
1. (and Erickson, R. L.; Schmitt, G. T.) Petrographical and statistical
investigation of deposition within a group of eskers in southern Mich-
igan [abs.]: Geol. Soc. Am. Bull,, v, 63, no. 12, pt. I, p. 1294, Dec. 1952.



368 INDEX OF MICHIGAN GEOLOGY

Sanders, George N.
1. [Mineral region of Lake Superior]: U. S. 28th Cong., 2d Sess., Senate
Ex. Doc. 117, pp. 3-9, 1845; 28th Cong., Spec. Sess., Senate Ex. Doc. 175,

pp. 8-14, 1845,

Sanders, T. P.
1. Salt-water disposal is serious problem in Michigan fields: Oil and
Gas Jour., v. 35, no. 34, pp. 47, 49, Jan. 7, 1937.

Sanford, Samuel—See also Fuller, M. L., 8; Schrader, F. C., 1.
*1. (and Stone, R. W.) Useful minerals of the United States: U. S. Geol.
Survey Bull. 585, 1914. 250 pp. Pages 97-100 concern Michigan.

Sanger, Willard A.
1. Developments in Michigan in 1951: Am. Assoc. Petrol. Geol. Bull,, v.
36, no. 6, pp. 1091-1097, 1 fig., June 1952; in 1950, v. 85, no. 6, pp. 1219-
1226, June 1951.

Santmyers, R. M.
1. Development of the gypsum industry by states: U. S. Bur. Mines Inf.
Cire. 6173, Oct. 1929. 44 pp. Pages 16-19 concern Michigan.

Saunders, Jack M.
1. Lithology and insoluble residues of a core from the Detroit River group:
Thesis for Degree of Master of Science, Dept. of Geol., Univ. of Mich.,
Ann Arbor, Aug. 1948. Unpublished.

Sauvage, E.
1. Notice sur les minerais de fer du Lac Supérieur [Notice of the iron
minerals of Lake Superior]: Annales des Mines, ser. 7, v. 8, pp. 1-35,

1875.

Savage, Thomas Edmund
1. (and Crooks, H. F.) Early Silurian rocks of the Northern Peninsula
of Michigan: Am. Jour. Sci., ser. 4, v. 45 (v.195), no. 265, pp. 59-64,
1918.

Savicki, William V.

1. Geological survey of Michigan; report of field work for 1900: Mich.
Miner, v. 8, no. 3, pp. 9-11, 1901,

Schacht, W. H.
1. The mining methods of the Copper Range Company, Houghton County,
Michigan: Lake Superior Min. Inst. Proc., v. 22, pp. 76-99, illus., 1922.

2. Mining methods of the Copper Range Co.: A.LM.E. Trans., v. 72, pp.
346-370, 1925.

Schaller, Waldemar Theodore
1. The supposed vanadic acid from Lake Superior is copper oxide: Am.
Jour. Sci., ser. 4, v. 89 (v.189), no. 232, pp. 404-406, 1915.

Schapiro, Norman
1. The geology of a part of the Quinnesec greenstone complex, Dickinson
County, Michigan: Thesis for Degree of Master of Science, Dept. of Geol.,
Ohio State Univ., Columbus, 1952. 78 pp. Unpublished.

Schaus, 0. M.—See also Olsen, O. E., 1.
1. Method and cost of mining hematite at the Eureka-Asteroid mine on the
Gogebic range, Gogebic County, Mich.: U. S. Bur. Mines Inf. Cirec. 6348,
6 figs., 1930. 13 pp. Describes geology and prospecting methods, and
g(i)scusses mining methods and costs at a property that has been operated
years.

e

REFERENCES, AUTHOR INDEX 369

Schellhardt, M. A.—See Rawlins, E. L., 1.

Schermerhorn, L. Y.
1. Physical characteristics of the northern and northwestern lakes: Am.
Jour. Sci., ser. 3, v. 33 (v.133), no., 196, pp. 278-284, 1887.

Schmitt, George Theodore—See also Sandefur, B. T, 1.

1. A petrographic investigation of the relationship of deposition of sedi-
ments in a group of eskers related to the Charlotte till plain: Thesis for
Degree of Master of Science, Dept. of Geol. and Geog., Mich, State
College, East Lansing, 1949. 52 pp. Unpublished.

Schneider, C. F.—See Leverett, Frank, 15, 20.

Schoeneck, W. E.

1. Injection of water into underground reservoirs in the state of Michigan:
Preprint, Paper presented before Am. Petrol. Inst., 25th Ann. Mtg.,
Chicago, Nov. 14, 1945; Oil and Gas Jour., v. 44, no. 28, pp. 193-203.
Nov. 17, 1945.

Schoolcraft, Henry Rowe—See also Houghton, Douglass, 2.

1. Account of the native copper on the southern shore of Lake Superior
with historical citations and miscellaneous remarks in a report to the
Department of War: Am. Jour. Seci., v. 8, pp. 201-216, 1821; Transla-
tion in Beitrage zur Mineralogie und Geologie des nordlichen Amerikas,
H. von Struve, pp. 23-49, Hamburg, 1822.

2. On the number, value, and position of the copper mines on the southern
shore of Lake Superior: U. S. 17th Cong., 2d Sess., Senate Doc. 5, 1822.
33 pp.

8. Bericht uber das gediegene Kupfer das sich an der Siidkiiste des Ober-
Sees in Nord-Amerika in grossen Massen findet [Report about the
pure copper such as it is found in large quantities on the southern
shore of Lake Superior, North Americal]: Annalen der Physik und
Chemie (Gilbert), v. 70, pp. 337-348, 1822.

4. Notice of a recently discovered copper mine on Lake Superior, with
several other localities of minerals: Am. Jour. Sei., v. 7, pp. 43-49, 1824.

5. Remarks on native silver from Michigan: Lyceum of Nat. Hist. N, Y.
Annals, v. 1, pp. 247-248, 1824,

Schrader, Frank C.
*1. (and Stone, R. W.; Sanford, Samuel) Useful minerals of the United
States: U. S. Geol. Survey Bull. 624, 1917. 412 pp. (A revision of Bull.
585; see Sanford, Samuel). Pages 163-168 concern Michigan.

Schroeder, M. J.
1. Development of the pumping at the West Vulecan mine: Lake Superior
Min. Inst. Proc., v. 26, pp. 85-87, 1928.

Schubert, George P.
1. Development of copper smelting practice at Michigan smelter: Lake
Superior Min. Inst. Proc., v. 27, pp. 231-247, 1929,

Schuchert, Charles
1. A synopsis of American fossil Brachiopoda, including bibliography and
synonymy: U. 8. Geol. Survey Bull. 87, 1897. 464 pp.
2. On the faunal provinces of the middle Devonic of America and the
Devonic coral sub-provinces of Russia, with two paleographic maps:
Am. Geol., v. 32, no. 3, pp. 137-162, 1903,



370 INDEX OF MICHIGAN GEOLOGY

Schwartz, George M.
1. (and Forsyth, A. C.) Natural versus artificial textures of copper
arsenides: Econ. Geol, v. 32, no. 7, pp. 896-905, 5 figs., Nov. 1937.

Scott, Irving Day—See also Case, E. C., 5.
1. Inland lakes of Michigan: Mich. Geol. and Biol. Survey, pub. 30, geol.
ser. 25, 93 figs., 20 pls., 1921, 383 pp.

2. Ice action on inland lakes [abs.]: Geol. Soe. Am. Bull, v. 34, p. 92,
1923.

3. Ice-push on lake shores: Mich. Acad. Sci. Papers (1926), v. 7, pp. 107-
128, 3 pls., 1927. Ice action on inland lakes is quite prevalent as borne
f)ut by several years’ study of a large number of inland lakes in Mich-
igan.

4. Physiography of some Michigan dunes [abs.}: Geol. Soc. Am. Bull,, v. 38,
pp. 140-141, 1927; Pan Am. Geol,, v. 47, no. 2, pp. 149-150, Mar. 1927.

5. Dunes of Lake Michigan [abs.]: Pan Am. Geol., v. 53, no. 2, p. 128, Mar.
1930; Geol. Soc. Am. Bull., v. 41, p. 83, Mar. 81, 1930.

6. History of the strand dunes of the Michigan basin [abs.]: Geol. Soc.
Am. Proc. (1933), p. 107, June 1934.

7. (apd Dow, K. W.) Dunes of the Herring Lake embayment, Michigan:
Mich. Acad. Sci. Papers (1936), v. 22, pp. 437-450, 1 pl., 6 figs., maps,
1937.

8. Significance of form and arrangement of strand dunes [abs.]: Geol.
Soc. Am. Bull,, v. 49, no. 12, pt. II, p. 1899, Dec. 1938.

9. Methods of correlation of strand dunes of the Lake Michigan basin
[abs.}: Geol. Soc. Am. Bull,, v. 50, no. 12, pt. II, pp. 2008-2009, Dec. 1,
19389.

Seaman, A. E.—See also Lane, A. C,, 50; Stevens, H. J., 1.
1. A new locality for Silurian limestone in northern Michigan: Am. Jour.
Sci., ser. 3, v. 48 (v.148), no. 284, p. 173, 1894.

Seaman, Wyllys Arthur—See also Kraus, E. H., 5; Snelgrove, A. K., 2.
1. Geological and magnetic field work in the Keweenawan of the Michigan
copper country: Lake Superior Min. Inst. Proc., v. 27, pp. 155-159,
map, 1929.

2. Geology of the Spruce River and Peshekee River areas, Baraga and
Marquette counties, 1944: Mich. Geol. Survey Prog. Rpt. 11, prepared
in cooperation with Mich. College Min. Tech., 2 pls., geol. sketch maps,
Sept. 1945. 12 pp.

3. Geology of the Lake Michigamme area, Marquette and Baraga counties:

Mich. Geol. Survey, in cooperation with Mich. College Min. Tech., 1947.
119 pp. Open file report, Mich. Geol. Survey, Lansing.

Seeber, R. R.
1. Winona stamp-mill: Lake Superior Min. Inst. Proc., v. 18, pp. 43-62,
1913.

Separk, Edward A.
1. Some aspects of the analyzing and grading of iron ores of the Gogebic
range [with discussion]: Lake Superior Min, Inst. Proc., v. 10, pp.
108-126, 1904.

Shaler, N. S.
1. The geological history of harbors: U. S. Geol. Survey Ann. Rpt., v. 13,
pt. II, pp. 93-209, 1891-1892.

REFERENCES, AUTHOR INDEX 371

Sharpless, F. F.—See also Lane, A, C., 11.
1. Ore dressing on Lake Superior: Lake Superior Min. Inst. Proe., v. 2,
pp. 97-104, 1894. Discusses Lake Superior copper deposits.

Shepherd, Forrest
1. Remarks on a boulder mass of native copper from the southern shore
of Lake Superior: Am. Jour. Sci., ser. 2, v. 4 (v.54), no. 10, pp. 115-
116, 1847.
2. Observations on the drift furrows, grooves, scratches, and polished sur-
faces of the rocks of Lake Superior: Am. Jour. Sci., ser. 2, v. 4 (v.54),
no. 11, pp. 282-283, 1847,

Sherzer, William Hittell—See also Grabau, A. W, 11.

1. New characters of Diphyphyllum simcoense (Bill.) Rom.: Am. Geol,
v. 4, no. 2, pp. 93-95, 1889.

2. Native sulphur in Michigan: Am. Jour. Sci., ser. 8, v. 50 (v.150), no.
297, pp. 246-248, 1895.

3. Limestones of southeastern Michigan, with their associated sandstone,
salt and gypsum [abs.]: Geol. Soc. Am. Bull,, v. 9, pp. 10-11, 1897; Am.
Geol., v. 20, p. 195, 1897; abs., entitled Exposures near Detroit of Helder-
berg limestones and associated gypsum, salt and sandstones, Sci., new
ser., v. 6, p. 692, 1897.

4. Geological report on Monroe County, Michigan: Mich. Geol. Survey,
v. 7, pt. I, illus,, map, 1900. 240 pp. Abs., Mich. Miner, v. 2, no. 10,
pp. 9-13, 1900.

5. Ice work in southeastern Michigan: Jour. Geol, v. 10, no. 2, pp. 194-
216, map, 1902.

6. (and Grabau, A. W.) New Upper Siluriec fauna from southern Michigan:
Geol. Soc. Am. Bull, v. 19, pp. 540-553, 1909; abs., entitled A new
Siluric fauna from Michigan, Sci., new ser., v. 27, p. 408, 1908.

7. Criteria for the recognition of the various types of sand grains [and
application to the Sylvania sandstone]: Geol. Soc. Am. Bull,, v. 21, pp.
625-662, 5 pls., Nov. 1910; discussion, pp. 775-776; abs., Sci., new ser.,
v. 32, p. 190, 1910,

8. Geological report on Wayne County: Mich. Geol. and Biol. Survey,
pub. 12, geol. ser. 9, 32 pls., 22 figs., incl. maps, 1913. 388 pp. Contains:
Preliminary report on the fauna of the Dundee limestone, by A. W.
Grabau.

9. Detroit folio; Wayne, Detroit, Grosse Point, Romulus and Wyandotte
quadrangles, Michigan: U. S. Geol. Survey Atlas, Folio no. 205, text,
maps 1:62,600, 1917. 22 pp.

10. A new find of the woolly elephant in Michigan: Seci., new ser., v. 65,
p. 616, June 24, 1927.

Shields, R. H.
1. Organization, reorganization and consolidation of the Arcadian mine:
Lake Superior Min. Inst. Proc., v. 22, pp. 100-105, 1922,

Shrock, Robert R.—See Cumings, E. R,, 1, 2.

Shufeldt, George A.
1. On the subterranean sources of the waters of the Great Lakes: Am.
Jour. Sci., ser. 2, v. 43 (v.93), no. 128, pp. 193-197, 1867. An attempt
to account for the source of water in the Great Lakes.

Shumway, W. A.
1. (and others) The Marquette iron region: School of Mines Quart.,
Columbia Univ,, v. 3, pp. 35-48, 103-117, 197-207, 243-253, 1881-1882.



372 INDEX OF MICHIGAN GEOLOGY

Siebenthal, W. A.—See also Hulst, H. T., 1.
1. Methods of iron ore analysis used in the laboratories of the iron mining
companies of the Lake Superior mining region: Lake Superior Min.

Inst. Proc., v. 11, pp. 71-138, 1906.

Simons, Harry F.
1. Combination drilling method used at Van Horn, Michigan: Oil and
Gas Jour., v. 37, pp. 34-35, Apr. 13, 1939.

2. Revived interest in Michigan as new prospects open: Oil and Gas Jour.,
v. 38, pp. 18-19, illus., June 29, 1939.

3. Low cost drilling for Michigan operators: Oil and Gas Jour., v. 38, pp.
12-18, map, July 6, 1939.

4. Deep Michigan test uses new mud system and treatment: Oil and Gas
Jour,, v. 40, pp. 34-35, 38, May 29, 1941.

Simons, Merton E.

1. Insoluble residues of the Traverse group in the Charlevoix-Petoskey
area, Michigan: Thesis for Degree of Master of Science, Dept. of Geol.,
Wayne Univ., Detroit, Jan. 1949. Unpublished.

2. Insoluble residues of the Devonian Traverse group, Michigan: Thesis
for Degree of Doctor of Philosophy, Dept. of Geol., Univ. of N. C.,
Chapel Hill, 1952. Unpublished.

Simons, Perry T.—See Miller, D. G., 1.

Singewald, Joseph T., Jr.
1. A genetic comparison of the Michigan and Bolivian copper deposits:
Econ. Geol,, v. 23, no. 1, pp. 55-61, 1928,

Slater, J. V.—See Cain, S. A, 2,

Slaughter, Arthur Edwin
1. The stratigraphic value of certain cryptostomatous Bryozoa of the
Traverse formation, Middle Devonian age of Michigan: Thesis for
Degree of Master of Science, Dept. of Geol. and Geog., Mich, State
College, East Lansing, 1950. 37 pp. Unpublished.

Slaughter, Jean L.
1. (and Campbell, J. M.) You never miss the water; a few pointers on
ground water supplies: Lansing, Mich. Geol. Survey, illus., 1952. A
booklet written for laymen.

Slawson, Chester Baker—See also Kaufmann, D. W., 1; Kraus, E. H,, 5.
1. The jasper conglomerate, an index of drift dispersion: Jour. Geol., v.
41, no. b, pp. 546-552, 1933.
2. Sussexite from Iron County, Michigan: Am. Mineralog., v. 19, no. 12,
pp. 575-578, Dec. 1934; abs., Geol. Soc. Am. Proe. (1933), pp. 440-
441, June 1934,

3. High iron tourmaline from the Marquette iron range [abs.]: Am.
Mineralog., v. 21, no. 3, p. 195, Mar. 1936.

4. The occurrence of large halite crystals [abs.]: Am. Mineralog., v. 22,
no. 12, pt. I, p. 14, Dec. 1937; v. 23, no. 3, p. 179, Mar. 1938.

Sleight, Glenn C.—See Fugate, R. J., 2.

Sloss, Laurence L.

1. Devonian rugose corals from the Traverse beds of Michigan: Thesis
for Degree of Doctor of Philosophy, Dept. of Geol., Univ. of Chicago,
Chicago, Ill, June 1937. Microfilmed. In part, Jour. Paleont., v. 13,
no. 1, pp. 52-73, 4 pls,, 8 figs., Jan, 1939.

REFERENCES, AUTHOR INDEX 373

Smith, F. J.—See Baxter, C. H., 2.

Smith, George Wendell—See also Kelly, W. A., 12.
1. The Ferron Point and Genshaw formations in Cheboygan and western
Presque Isle counties, Michigan: Thesis for Degree of Master of Science,
Dept. of Geol. and Geog., Mich. State College, East Lansing, 1942, 76
pp. Unpublished.

Smith, Harold Theodore Uhr
1. Dune form and wind direction along southern shore of Lake Michigan
[abs.]: Geol. Soc. Am. Bull,, v. 51, no. 12, pt. II, p. 1947, Dec. 1940.

Smith, Henry Carl, Jr.
*1. Sedimentary fabries in unconsolidated sands: Thesis for Degree of
Master of Science, Dept. of Geol. and Geog., Mich. State College, East
Lansing, 1952. 28 pp. Unpublished.

Smith, J. P.
1. The Carboniferous ammonoids of America: U. S. Geol. Survey Mon. 42,
1903. 211 pp.

Smith, Lawrence Elias—See James, H. L., 1.

Smith, Richard A.—See also Allen, R. C,, 3, 5, 8, 14, 15, 17, 18; Poindexter, O.
F., 7; Stone, R. W, 1.
1. The Saginaw oil field: Mich. Acad. Sci. Ann. Rpt.,, v. 15, pp. 33-38,
1913.

2. The occurrence of oil and gas in Michigan: Mich. Geol. and Biol. Survey,
pub. 14, geol. ser. 11, 19 figs., 3 pls., incl. maps, 1914. 281 pp.

3. Limestones of Michigan: Mich. Geol. and Biol. Survey, pub. 21, geol.
ser. 17, pp. 103-311, map, 1916.

4. (director) Mineral resources of Michigan with statistical tables of
production and value of mineral products for 1920 and prior years:
Mich. Geol. Survey, pub. 32, geol. ser. 26, 1922. 145 pp. Contains:
Michigan copper industry 1919-1920, by L. P. Barrett, pp. 9-22; Mich-
igan iron ore industry 1919-1920, statistical tables, by L. P. Barrett,
pp. 23-34; Non-metallic minerals, by H. M. Martin, pp. 85-100; Possi-
bilities of oil and gas in Michigan, by W. I. Robinson, pp. 101-121;
Directory of non-metallic mineral producers in Michigan, 1920, pp.
123-135.

5. Oil developments in Michigan and the anticline at Seul Choix Point:
Mich. Acad. Sci. Papers (1921), v. 1, pp. 269-272, 1923,

6. (director) Mineral resources of Michigan with statistical tables of
production and value of mineral products for 1921 and prior years: Mich.
Geol. Survey, pub. 33, geol. ser. 27, 1923. 138 pp. Contains: The Mich-
igan copper industry in 1921, pp. 11-35; Iron industry, pp. 39-47; Non-
metallic minerals, by H. M. Martin, pp. 51-113; Directory of non-metallic
mineral producers in Michigan, 1921, pp. 107-129.

7. (director) Mineral resources of Michigan with statistical tables of pro-
duction and value of mineral produets for 1922 and prior years: Mich.
Geol. Survey, pub. 34, geol. ser. 28, 1924. 146 pp. Contains: The copper
industry, by L. P. Barrett, pp. 11-29; The iron industry, by L. P. Barrett,
pp. 33-45; Non-metallic minerals, pp. 49-121; Directory of non-metallic
mineral producers in Michigan, 1922, pp. 125-134.

8. (director) Mineral resources of Michigan with statistical tables of

production and value of mineral products for 1923 and prior years:
Mich, Geol. Survey, pub. 35, geol. ser. 29, 1925. 115 pp. Contains: The



374 INDEX OF MICHIGAN GEOLOGY

copper industry, by L. P. Barrett, pp. 11-22; The iron industry, by L.
P. Barrett, pp. 23-29; Non-metallic minerals, pp. 83-91; Directory of non-
metallic mineral producers in Michigan 1923, pp. 95-107.

9. (director) Mineral resources of Michigan with statistical tables of
production and value of mineral produets for 1924, 1925, 1926, and
prior years: Mich. Geol. Survey, pub. 87, geol. ser. 31, 1928. 321 pp.
Contains: Discussion of Michigan iron ore production for the years
1924, 1925 and 1926, by F. G. Pardee, pp. 9-25; Copper production in
Michigan, by F. G. Pardee, pp. 28-58; Non-metallic minerals, by O. F.
Poindexter and R. B. Newcombe, pp. 61-139; Oil and gas developments
in Michigan, by R. B. Newcombe, pp. 142-299; Directory of non-metallic
mineral producers in Michigan, 1926, pp. 305-314.

10. Certain newer aspects of the Michigan basin: Oil and Gas Jour., v. 35,
no. 46, pp. 65-66, 3 figs., Mar. 31, 1938; abs., Geol. Soc. Am. Proc. (1937),
p. 326, June 1938.

11. (and Frye, . R.) Saginaw Valley brines pose problems: Mich. Conserv.,
v. 14, no. 12, p. 12, Dec. 1945. A problem in pollution of fresh water due
to brines.

Smyth, Bernard B.
1. The closing of Michigan glacial lakes: Kan. Acad. Sci. Trans. (1895-96),
v. 15, pp. 23-27, 1898.

Smyth, Henry Lloyd—See also Clements, J. M., 5; Van Hise, C. R., 15.

1. A contact between the Lower Huronian and the underlying granite in
the Republic trough, near Republic, Michigan: Jour. Geol, v. 1, no. 3,
pp. 268-274, 2 figs., 1893.

2. The quartzite tongue at Republic, Michigan: Jour. Geol., v. 2, no. T,
pp. 680-691, 1894,

3. Relations of the lower Menominee and lower Marquette series in Mich-
igan: Am. Jour. Seci., ser. 3, v. 47 (v.147), pp. 216-223, 1894,

4. On the origin of the copper deposits of Keweenaw Point [abs.]: Sei.,
new ser., v. 3, pp. 251-252, 1896,

5. Magnetic observations in geological mapping: A.LM.E. Trans. (1896),
v. 26, pp. 640-709, 1897.

Snelgrove, Alfred Kitchener
1. (editor) Upper Peninsula of Michigan Mineral Industries Conference:
Mich. College Min. Tech., Houghton, 1942. 21 pp.

2. (and Seaman, W. A.; Ayres, V. L.; and others) Strategic minerals
investigations in Marquette and Baraga counties, 1943: Mich. Geol.
Survey Prog. Rpt. 10, prepared in cooperation with Mich. College
Min. Tech., 1944. 69 pp. Contains: Summary of the geology of the
Marquette iron range, pp. 11-17; Lake Michigamme area, pp. 18-30;
Republic area, pp. 81-46; Ishpeming gold range, pp. 47-55; Beneficiation
tests on some low-grade iron ores of the Marquette iron range, by F. J.
Tolonen, pp. 56-59; Distribution and quantitative occurrence of minor or
rare elements of possible economic significance in Marquette and Baraga
counties, pp. 60-67.

Snodgrass, Donald Blaine
1. A study of Lake Michigan bottom sediments: Thesis for Degree of
Master of Science, Dept. of Geol., Univ. of Ill., Urbana, 1952. 385 pp.
Unpublished.

Soper, E. K.
1. (and Osbon, C. C.) The occurrence and uses of peat in the United

States: U. 8. Geol. Survey Bull. 728. 1922. 207 pp. Pages 96-102
concern Michigan.

REFERENCES, AUTHOR INDEX 376

Sorensen, Harry O.
1. (and Carlson, E. T.) Michigan’s mineral industries, 1952: Lansing,
Mich. Geol. Survey, June 1954; for 1951, Lansing, Mich. Geol. Survey,
June 1953.

Soyster, H. B.
1. (and others) Review of the petroleum industry in the United States:
U. S. Geol. Survey Cire. 11, Apr. 1934. 50 pp. Mimeo,

Spencer, Joseph William Winthrop
1. On the Nipigon or copper-bearing rocks of Lake Superior: Canadian
Nat. and Geol. and Proc. Nat. Hist. Soc. of Montreal, new ser., v. §,
pp. 55-81, 1876.

*2. A short study of the features of the region of the lower Great Lakes
during the great river age; or notes on the origin of the Great Lakes
of North America: Am. Assoc. Adv. Sci. Proc. (1881), v. 30, pp. 131-
146, 1882,

3. Notes on the origin and history of the Great Lakes of North America
[abs.]: Am. Assoc. Adv, Sei. Proc. (1888), v. 37, pp. 197-199, 1889.

4, High level shores in the region of the Great Lakes, and their deforma-
tion: Am. Jour. Sci., ser. 3, v. 41 (v.141), no. 243, pp. 201-211, 1891.

5. Origin of the basins of the Great Lakes of America: Am. Geol, v. 7,
no. 2, pp. 86-97, 1891,

6. Deformation of the Algonquin beach, and birth of Lake Huron: Am.
Jour. Sci., ser. 3, v. 41 (v.141), no. 241, pp. 12-21, 1891,

7. A review of the history of the Great Lakes: Am. Geol., v. 14, no. 5,
pp. 289-301, 1894; abs., entitled Duration of Niagara Falls, Am. Assoc.
Adv. Sci. Proec. (1894), v. 43, pp. 244-246, 1895,

8. The geological survey of the Great Lakes: Am. Assoc. Adv. Sci. Proc.
(1894), v. 43, pp. 237-243, 1895.

9. An account of the researches relating to the Great Lakes: Am. Geol,
v. 21, no. 2, pp. 110-123, 1898.

Sperr, F. W,
1. Failures of the rule of following the hanging, in the development of Lake
Superior copper mines [with discussion]: Lake Superior Min. Inst.
Proc., v. 17, pp. 238-246, 1912.

Sperry, F. L.—~See Penfield, S. L., 2.

Spindle, J. E.
1. Michigan natural gas storage project: Am. Gas Assoc. Proc., 26th Ann.
Mtg., May 11-13, p. 121, 1944.

Spiroff, Kiril

1. An unusual occurrence of halite [at 85th level of the Quincy mine]:
Rocks and Minerals, v. 12, no. 6, p. 176, June 1937; Am. Mineralog.,
v. 22, no. 8, pp. 931-933, 1 fig., Aug. 1937,

2. A mineralogical trip through the Michigan copper country: Rocks and
Minerals, v. 13, no. 5, pp. 133-148, 7 figs., incl. index maps, May 1938.

3. A mineralogical trip through the Michigan iron range: Rocks and
Minerals, v. 15, no. 9, pp. 291-297, Sept. 1940.

4. Dip-needle survey of Wyandotte-Winona area, Houghton County, and

Cherokee area, Ontonagon County: Mich. Geol. Survey Prog. Rpt. 7,
3 pls., incl. geol. sketch maps, July 1941, 17 pp.



376 INDEX OF MICHIGAN GEOLOGY

5. Seneca calcite: Rocks and Minerals, v. 25, nos. 9-10, p. 466, Sept.-Oct.
1950. Reports on the recent deposition of calcite coatings on the lava
walls in deep levels of the Seneca copper mine, on the Kearsarge lode
Keweenaw County, Michigan. U.S.G.S.

6. Geology of the copper country and its history: Midwest Geol., v. 5, no.
1, June 1951. 6 pp.

Spurr, Josiah Edward

1. The original source of the Lake Superior iron ores: Am. Geol., v. 29,
no. 6, pp. 335-349, 1902,

2. The copper ores of Lake Superior: Eng. Min. Jour., v. 110, no. 8, pp.
355-357, 1 fig., Aug. 21, 1920.

Staack, J. G.

1. Spirit leveling in Michigan, 1896-1938: U. 8. Geol. Survey Bull. 919
1941. 523 pp. ’

Stallman, R. W.—See Stuart, W. T., 2.

H

Stanley, George Mahon—See also Arnold, C. A, 8; Case, E. C,, 6; Landes, K.
K., 3; Stuart, W. T., 4.
1. Abar{doned strands of Isle Royale and northeastern Lake Superior:
Thesis for Degree of Doctor of Philosophy, Dept. of Geol., Univ. of Mich.,
Ann Arbor, 1932. Unpublished.

2. Apmpt decline- of the Whittlesey beach at Birmingham, Michigan:
Mich. Acad. Seci. Papers (1985), v. 21, pp. 445-452, 1 pl, 4 figs., incl.
geol. maps, 1936.

3. The geology of the Cranbrook area: Cranbrook Inst. Sei. Bull. 6, 12
pls., incl. geol. map, 12 figs., Mar. 1936. 56 pPp.

4. Lower Algonquin beaches of the upper Great Lakes [abs.]: Geol. Soc.
Am. Proc. (1935), p. 107, 1936.

5. The submerged valley through Mackinac Straits: Jour. Geol., v. 46, no.
7, pp. 966-974, 1938.

6. Amazing hiatus (Algonquin-Nipissing) in later history of the Great
Lakes [abs.]: Geol. Soc. Am. Bull,, v. 50, no. 12, pt. 11, p. 2011, Deec. 1939.

7. Pre-historic Mackinac Island: Mich. Geol. Survey, pub. 48, geol. ser.
36, 1 pl,, 81 figs., incl. index, geol. maps, 1945, 74 pp.

State Board of Geological Survey

1. Report of the State Board of Geological Survey for the years 1891 and
1892, Lansing, 1893. 192 pp. Contains: Report of the State Geologist,
for 1881-2, 1882-3, C. L. Rominger; for 1885-8, C. E. Wright; for 1889,
1890, 1891, 1892, M. E. Wadsworth; and A sketch of the geology of the
iron, gold and copper districts of Michigan, by M. E. Wadsworth. Abs.,
Am. Jour. Sci.,, ser. 3, v. 45 (v.145), no. 268, p. 354, 1893.

2. Report State Board of Geological Survey, R. C. Allen, executive officer
to the Budget Commission, 1918.

Stauffer, Clinton Raymond

*1. The Hamilton in Ohio: Jour. Geol., v. 15, no. 6, pp. 590-596, 1907. Dis-
cusses briefly some of the relationships to Michigan.

*2. The Middle Devonian of Ohio: Ohio Geol. Survey Bull., ser. 4, no. 10, 17
pls., 1909. 204 pp. Abs., Am. Jour. Sci., ser. 4, v. 30 (v.180), no. 179,
p. 354, 1910. Paper includes a discussion of the relationships of the
Middle Devonian of Ohio to contiguous areas.

*3. The Devonian of southwestern Ontario: Canadian Geol. Survey, Mem.
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College, East Lansing, 1952,

Teschemacher, James Englebert
1. On the vanadium minerals from Lake Superior: Am. Jour. Seci., ser. 2,

v. 11 (v.61), no. 32, pp. 233-234, 1851.

Thaden, Robert Emerson
1. The Porcupine Mountain “Red Rock”: Thesis for Degree of Master of
Science, Dept. of Geol. and Geog., Mich. State College, East Lansing,

1950. 104 pp. Unpublished.

Tharp, Marie
1. Subsurface studies of the Detroit River series: Thesis for Degree of Mas-

ter of Arts, Dept. of Geol.,, Univ. of Mich., Ann Arbor, Feb. 1945. Un-
published.

Theis, Charles Vernon—See Stuart, W. T, 3, 4.

Theodosis, Steven Daniel
1. Metamorphism of the Randville dolomite in the Felch Mountain range,

Michigan: Thesis for Degree of Master of Science, Dept. of Geol., North-
western Univ., Evanston, Ill., 1948. 68 pp. Unpublished.
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Thiel, George Alfred—See Tyler, S. A., 3.

Thomas, William A.—See also Fitzgerald, P. E., 1;: La
3 . o , P. E., 1; Lane, A. C., 67
1. A study of the Marshall formation in Michigan: Mich. Acad. Sei
: . d. .
(1938), v. 14, pp. 487-498, 8 figs., 1931. ° * cad. Sei. Papers

Thompson, J. R.

1. The hoisti : i i
190e4- oisting problem: Lake Superior Min. Inst. Proec., v. 10, pp. 72-87,

-
. e s, 1926.gnlﬁcance of pitted outwash: Jour. Geol., v. 34, no. 4,
= ZZ?&;Q’? Mich. Acad. Sei. Papers (1638, v 1or aw, Sioving, e Cambrian
¥ Bapers (1945), v, 35, pp. 451 503, 3 hor T e 1041: Mich. Acad. Sei.

4. Geomorphology of the basin of Lake Michigan: Mich i
: . Acad. .
(1947), v. 33, pp. 243-251, illus., 1949. & N cad. Sel. Papers

Tolonen, F. J.—See also Snelgrove, A. K., 2.

1. Gravity concentration of Ironwood formation: Lake S i i
Proc., v. 30, pp. 199-244, 1939. ¢ ke Superior Min. Inst.

Townsend, J. B.

1. Large mass of native copper: Am. Jou i
T e r. Seci., ser. 2, v. 37 (v.87), no. 111,

Trauffer, W. E.

*1. Unusual methods used to supply li ichi
1 pply limestone for Michigan cement plant:
Pit and Quarry, V. 4.6, no. ?:, pp. 78-90, Aug. 1958. Limestone from a
quarry site at Paulding, Ohio is used to supply the needs of the Con-

solidated Cement Corporation’s plant at Cement City.

Trow, James William
1. Geologic map of the falls of the Stur i istri
eolo geon area, Menominee dist
Michigan, scale 1:1200, [Part of Thesis for PhD., Univ. of Chilcsagg%
1945. Open file report, Mich, Geol. Survey, Lansing. ’

2. Ggolqgic map of the Stu.rgeon quartzite of the Menominee district
Mlghlgan, sc.ale approx. 3 inches to the mile, [Part of Thesis for PhD.’
Univ. of Chicago], 1946. Open file report, Mich. Geol. Survey, Lansing:

3. The Sturgeon quartzite of the Menominee district, Michi i

¢ , Michigan: Thesis for
Degree of Doctor of Philosophy, Dept. of Geol., Univ. of Chicago, Chi-
cago, Ill., 1948, 60 pp. Unpublished. Microfilmed. ’

4. Pre-Huronian glaciation and early Huronian weathering and sedimenta-

tion in the Menominee district, Michigan [abs.]: Geol
v. 62, no. 12, pt. II, p. 1486, Dec, 1951. 13 Geol. Soc. Am. Bull,

Turk, L. M.—See Matelski, R. P., 1.

Tw&lenhofel, William Henry—See also Tyler, S. A, 5
. Pre-Cambrian and Carboniferous algal de, sits: i
posits: Am. Jour. Sei., .
v. 48 (v.198), no. 287, pp. 339-852, 5 figs., Nov. 1919, b ser: 4,

Tyler, Stanley Allen

1. (and Marsden, R. W.) The nature of leuco :
S e 1’938. xene: Jour. Sed. Petr., v. 8, no.

2. (and Marsden, R. W.) Heavy mineral methods appli
r . pplied to the -Cam-
brian rocks of the south shore of Lake Superior [abs.]: Am. M?rfsralizl.,
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v. 22, no. 12, pt. 1, p. 15, Dec. 1937; v. 23, no. 3, p. 180, Mar. 1938;
Geol. Soe. Am. Bull,, v. 49, no. 12, pt. II, p. 1943, Dec. 1, 1938.

3. (and Marsden, R. W.; Grout. F. F.; Thiel, G. A.) Studies of the Lake Su-
perior pre-Cambrian by accessory mineral methods: Geol. Soc. Am. Bull.,
v. 51, no. 10, pp. 1429-1537, 4 pls., 20 figs., inecl. index maps, Oct. 1, 1940.

4. Development of Lake Superior soft iron ores from metamorphosed iron
formation: Geol. Soc. Am. Bull., v. 60, no. 7, pp. 1101-1124, 2 figs., July
1949.

5. (and Twenhofel, W, H.) Sedimentation and stratigraphy of the Huronian
of upper Michigan: Am. Jour. Sci.,, v. 250, no. 1, pp. 1-27, Jan. 1952;
v. 250, no. 2, pp. 118-151, Feb. 1952,

Uhri, Duane C.
1. The correlation of Cincinnatian environments by spectrographic analyses
of associated fossils: Thesis for Degree of Master of Science, Dept. of
Geol. and Geog., Mich. State College, East Lansing, 1954. 54 pp. Unpub-
lished.

Ulrich, Edward Oscar
1. Black shale problem in Michigan: Paper read before the 18th Mtg.,
Paleont. Soe. Am., Madison, 1926. (Not published, but conclusion
affirmed later in letter to C. A. Arnold, dated Dec. 26, 1930).

Underwood, Lloyd Bradish—See U. S. Geological Survey, 5, 8.

United States Geological Survey
1. Bibliography of North American geology: U. S. Geol. Survey Bull,, nos.
746-747 (1785-1918), 823 (1919-1928), 937 (1929-1939), 938 (1940-1941),
949 (1942-1943), 952 (1944-1945), 958 (1946-1947), 968 (1948), 977
(1949), 985 (1950), 1025 (1951).

9. Water levels and artesian pressures in observation wells in the United
States in 1950; pt. I, Northeastern States: U. 8. Geol. Survey Water-
Supply Paper 1165; in 1949, no. 1156; in 1948, no. 1126; in 1947, no. 1096;
in 1946, no. 1071; in 1945, no. 1023; in 1944, no. 1016; in 1943, no. 986; in
1942, no. 944; in 1940, no. 906; in 1939, no. 886; in 1938, no. 845; in 1937,
no. 840; in 1936, no. 817; in 1935, no. 777.

3. Surface-water supply of the United States; pt. IV, St. Lawrence River
basin, 1952: U. S. Geol. Survey Water-Supply Paper 1237; for 1951,
no. 1207; for 1950, no. 1174; for 1949, no. 1144; for 1948, no. 1114;
for 1947, no. 1084; for 1946, no. 1054; for 1945, mno. 1034; for 1944,
no. 1004; for 1943, no. 974; for 1942, no. 954; for 1941, no. 924;
for 1940, no. 894; for 1939, mno. 874; for 1938, mno. 854; for 1937,
no. 824; for 1936, no. 804; for 1935, mno. 784; for 1934, no. 759;
for 1933, no. 744; for 1932, mo. 729; for 1931, mo. 714; for 1930,
no. 699; for 1929, no. 684; for 1928, no. 664; for 1927, no. 644;
for 1926, no. 624; for 1925, mo. 604; for 1924, no. 584; for 1923,
no. 564; for 1922, no. 544; for 1921, no. 524; for 1919-20, no. 504;
for 1918, no. 474; for 1917, no. 454; for 1916, no. 434; for 1915,
no. 404; for 1914, no. 384; for 1913, no. 854; for 1912, no. 324:
for 1911, no. 304; for 1910, no. 284; for 1909, no. 264; for 1907-08,
no. 244; for 1906, no. 206; for 1905, no. 170; for 1904, no. 129,
for 1903, no. 97; for 1902, no. 83; for 1901, no. 65; for 1900, no. 49.
Some of the earlier Water-Supply Papers have a different title from
that given above but are essentially the same thing and can easily be
found by the number of the paper.
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11.

12.

13.

14.
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. Thickness and character of the Traverse group and Dundee formation

in southwestern Michigan, by G. V. Cohee: U, S. Geol. Survey, Oil ang
Gas Inv., Prelim, Chart no. 4, index, geol. and topog. maps, correlation
charts, 1944. Text on map. Accompanied by P.N. 102239, dated Nov. 21,
1944.

. Map and sections of the Beres sandstone of eastern Michigan, by G. V.

Cohee and L. B. Underwood: U. S. Geol. Survey, 0il and Gas Inv., Prelim.
Map no. 17, index, geol. and topog. maps, columnar sections, 1944. Text
on map. Accompanied by P.N, 101836, dated Nov. 183, 1944,

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

Cohee: U. 8. Geol. Survey, Oil and Gas Inv., Prelim. Map no. 11, scale
1 inch to 10 miles, index, isopach and geol. maps, geol. column, 1944,
Text on map. Accompanied by P.N. 49495, dated Sept. 80, 1944.

. Geology and oil and gas possibilities of Sylvania and Bois Blane forma-

tions of Michigan, by K, K. Landes: U. S. Geol. Survey, Oil and Gas
Inv., Prelim. Map no. 28, scale approx. 1 inch to 16 miles, 1945. Text on
map. Accompanied by P.N, 111997, dated May 19, 1945.

. Lithology and thickness of the Dundee formation and the Rogers City

limestone in the Michigan basin, by G. V. Cohee and L. B. Underwood:
U. 8. Geol. Survey, Oil and Gas Inv., Prelim. Map no. 38, isopach maps,
scales vary, index maps, 1945. Text on map. Accompanied by P.N.
118180, dated Sept. 19, 1945,

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

U. 8. Geol. Survey, 0Oil and Gas Inv., Prelim. Map no. 40, scales vary, 1945,
Text on map. Accompanied by P.N. 117549, dated September 5, 1945.

Sections and maps of Lower Ordovician and Cambrian rocks in the Mich-
igan basin, Michigan and adjoining areas, by G. V. Cohee: U. S. Geol.
Survey, 0Oil and Gas Inv., Prelim. Chart no. 9, index and isopach maps,
scales vary, 1945. Text on chart. Accompanied by P.N. 108846, dated
Mar. 15, 1945,

Geology and oil and gas possibilities of Trenton and Black River lime-
stones of the Michigan basin, Michigan and adjacent areas, by G. V.
Cohee: U. 8. Geol. Survey, Oil and Gas Inv., Prelim. Chart no. 11, index
and isopach maps, 1945, Text on chart. Accompanied by P.N. 111659,
dated May 14, 1945.

Proceedings East Central Branch Conference of the Water Resources
Branch, U. 8. Geological Survey, Department of Interior, Nov. 7-9, 1946,
Indianapolis, Indiana, 1946. Contains: Water resources investigation pro-
gram—Michigan, by G. E. Eddy, pp. 35-38; Ground-water investiga-
tions—Michigan, by J. G. Ferris, pp. 38-41; Lake stabilization program—
Michigan, by A. D. Ash, Pp. 41-45; Development of water resources in
the Northern Peninsula of Michigan, by M. Noecker, pp. 45-48; The mine
drainage investigation—Iron River, Michigan, by W. T. Stuart, pp. 48-51;
Proposed water-resources Iegislation—Michigan, by N. F. Billings, pp.
52-b4.

Sample aeromagnetic surveys of Iron County, Michigan, Mangum, Okla-
homa area, and Naval Petroleum Reserve no. 4, Alaska: U. S. Geol.
Survey, Geophys. Inv., Prelim. Map no. 8, 3 sheets, 1946. Accompanies
Prelim. Rpt. no. 3. Maps and data compiled by J. R. Balsley, Jr., L. P,
Barrett, F. G. Pardee, Wayland Osgood, and others. Accompanied by
P.N. 200, dated July 38, 1946.

Lithology and thickness of the Traverse group in the Michigan basin,
by G. V. Cohee: U. 8. Geol. Survey, Oil and Gas Inv.,, Prelim. Chart no.
28, index, geol., isopach and thickness maps, charts, sections, scales vary,
1947. Text on chart. Accompanied by P.N, 20308, dated May 14, 1947,
Abs,, Oil and Gas Jour,, v. 46, no. 9, pp. 90-92, topog. map, July 1947.

15.

16.

17.
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Thickness and lithology of Upper Ordovician, and Lower and Middle
Silurian rocks in the Michigan basin, by G. V. Cohee: U..S. Geol. Survey,
0Oil and Gas Inv., Prelim, Chart no. 83, 2 sheets, correlation chart, tables,
index and isopach maps, sections, scales vary, 1948, Text on chart. Abs.,
Am. Assoc. Petrol. Geol. Bull., v. 32, no. 2, p. 305, Feb. 1948.

Geologic and water-supply reports on Michigan: U. S. Ge9l. Survey, May
1949. An index to reports published by the U. S. Geological S}lr\{ey, re-
lating to the topography, geology, and mineral resources of Mlchlgan..
Thickness and lithology of Upper Devonian and Carboniferou.s rocks in
Michigan, by G. V. Cohee and others: U. S. Ge:ol. Sl.n'vey, Qll and Gas
Inv., Chart Oc 41, § sheets, 26 figs., incl. sections, index, isopach and
thickness maps, 1 table, 1951. Text on chart.

University of Michigan—See also Michigan State Planning Commission, 1.
1. Bibliography on beach erosion and related subjects: Eng. Research Inst.,

Research Pub. no. 1, Lake Hydraulics Lab., Dept. of Civil Eng., Mar.
1950. 86 pp.

Upham, Warren ‘
1. Altitudes between Lake Superior and the Rocky Mountains: U. S. Geol.

Survey Bull. 72, 1891. 229 pp. Contains Michigan in part.

2. Departure of the ice-sheet from the Laurentian lakes {abs.]: Geol. Soc.

Am. Bull, v. 6, pp. 21-27, 1894.

3. Beaches of lakes Warren and Algonquin [correspondence]l: Am. Geol,,

v. 117, no. 6, pp. 400-402, 1896,

*4, The work of N. H. Winchell in glacial geology and archaeology: Econ.

Geol., v. 11, no. 1, pp. 63-72, portrait, 1916. Article contains a brief
quote concerning the ancient miners of Lake Superior copper.

Urry, William Donald-—See also Lane, A. C,, 69.

1. The radium content of the Keweenawan basalts and some accessory

minerals: Am. Acad. Arts and Sci. Proe., v. 68, no. 4, pp. 125-136, 2 figs.,
Mar. 1933.

Utterback, Donald Desmond

1. A study of outcropping bituminous limestones and sandstones with ref-

erence to porosity and to the origin and migration of petroleu¥n [abs.]:
Thesis for Degree of Doctor of Philosophy, Dept. of Geol., Univ. of Ill,
Urbana, 1936. 5 pp. Unpublished.

Vallat, B. W,
1. The Newport iron mine: A.LM.E. Bull,, v. 59, pp. 903-921, 1911; Trans.

(1911), v. 42, pp. 676-694, 1912,

Van Altena, Peter J.

1. Some Keweenawan sediments of Ontonagon County, Michigan: Thesis

for Degree of Master of Science, Dept. of Geol. Eng., Mich. College Min.
Tech., Houghton, 1951, 47 pp. Unpublished.

Vanderwilt, John W.

1. A drill core section of the Salina below the salt bed of the Detroit Rock

Salt Company mine: Mich. Acad. Sci. Papers (1923), v. 3, pp. 285-287,
1 fig., 1924.

Van Evera, Robert W.—See Campbell, C. A, 1.
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Van Hise, Charles Richard—See also Clements, J. M., 5; Irving, R. D, 4, 12;

Ort
1.

2.

10.
11.
12.
13.

14.
15.

186.
*17.

i8.

19.

20.

on, Edward, 1.
On secondary enlargements of feldspar fragments in certain Keweenawan
sandstones: Am. Jour. Sci., ser. 3, v. 27 (v.127), pp. 399-403, 1884,

Upon ?hei origin ot_‘ the mica schists and black mica slates of the Penokee-
Gogebic iron-bearing series: Am. Jour. Sci., ser. 3, v. 31 (v.181), no. 186
pp. 453-459, map, 1886. ’
Note on the enlargement of hornblendes and augites in fragmental and
;:gtggtwe rocks: Am. Jour. Sci, ser. 8, v. 83 (v.133), no. 197, pp. 385-388,
The iron ores'of the Penokee-Gogebic series of Michigan and Wisconsin:
Am. Jour. Sei., ser. 3, v. 37 (v.137), no. 127, pp. 32-48, 1889; rev., Am.
Geol., v. 8, no. 3, pp. 197-198, 1389.

An at.tempt to harmonize some apparently conflicting views of Lake
Superior stratigraphy: Am. Jour. Sei,, ser. 3, v. 41 (v.141), no. 242, pp.
117-137, 1891, discussion, entitled Lake Superior stratigraphy, Am. G,eol

v. 7, no. 5, pp. 820-327; no. 6, pp. 383-386, 1891. ’
Correlation papers—Archean and Algonkian: U. 8. Geol. Survey Bull.
§g§§892. 549 pp. Abs., Am. Assoc. Adv. Sci. Proc. (1891), v. 40, p. 260,

The iron ores of the Marquette district of Michigan: Am. Jour. Seci., ser.
3, v. 43 (v.143), no. 254, pp. 116-132, 1892; abs., Eng. Min. Jour., v. 54
p. 29, 1892, ’
The iron ores of the Lake Superior region: Wis. Acad. Sei. T
(1888-91), v. 8, pp. 219-227, 1892. Lo
Sketch of t.he pre—Qambrian geology south of Lake Superior, with ref-
erences to illustrative localities: 5th Internat. Geol. Cong., Washington
1891, Comptes rendus, pp. 489-512, maps, 1893. ’
An historical sketch of the Lake Superior region to Cambrian time:
Jour. Geol,, v. 1, no. 2, pp. 113-128, map, 1893.

The succession in the Marquette iron district of Michigan [abs.]: G
Soc. Am. Bull, v. 5, pp. 5-6, 1893. gen fabs.1: Geol.
The Huronian volcanics south of Lake Superior [abs.]: Geol. Soe. Am.
Bull,, v. 4, pp. 435-436, 1893.

Ch.aracter of folds in the Marquette iron district [abs.]: Am. Assoc. Ady.
Sei. Proc. (1893), v. 42, p. 171, 1894.

A northern Michigan base-level: Sci., new ser., v. 4, pp. 217-220, 1896.

fand Bayley, W. S.) The Marquette iron-bearing district of Michigan,
including a chapter on the Republic trough, by H. L. Smyth: U. S. Geol.
Survey Mon. 28, atlas, 1897. 608 pp. In part, U. S. Geol. Survey Ann.
Rpt., v. 15, pp. 477-650, maps, 1895,

(and Bayley, W, 8.) Description of the Menominee quadrangle: U. 8.
Geol. Survey, Geol. Atlas, Folio no. 62, Menominee, text, 1900. 13 pp.

Some principles controlling the deposition of ores: A.LM.E. Trans., v.
30, pp. 27-177, 1900; v. 31, pp. 284-302, 1901.

(and others) The iron ore deposits of the Lake Superior region: U. S.
geoi. Surzvgy Anil. RptZ v.5 i‘&l, pt. III, pp. 305-434, maps, 1901. Rev., Am.

eol., v. 29, no. 1, pp. 47-51, 1902; extr.,, Am. Geol., v. 28, no. 6 . -
388, 1901. ’ ¢ V- 2% no. 6 pp- 385
Geological work in the Lake Superior region: Lake Superior Min. Inst.
Proc., v. 8, pp. 62-69, 1902; abs., Min. World, v. 21, pp. 197-198, map, 1904.
(and others) Report of the special committee for the Lake Superior

region pre-C}ambrian nomenclature: Jour., Geol,, v. 13, no. 2, pp. 89-104,
1905; Ontario Bur. Mines Rpt., 1905, v. 14, pt. I, pp. 269-277, 1905; Mich.
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Geol. Survey Ann. Rpt. 1904, pp. 133-143, 1905; Canadian Geol. Survey,
Summ. Rpt. 1904 (Ann. Rpt., v. 16, 1904), pp. XX A—XXVII A, 1905:
Comments, Jour. Geol, v. 13, no. 5, pp. 457-461, 1905; v. 14, no. 1, pp.

60-64, 1906.
*91. The problem of the pre-Cambrian: Geol. Soc. Am. Bull, v. 19, pp. 1-28,
Mar. 30, 1908.
22. (and Leith, C. K.) Pre-Cambrian geology of North America: U. S. Geol.
Survey Bull. 360, 1909. 939 pp.
23. (and Leith, C. K.) The geology of the Lake Superior region: U. 8. Geol.

Survey Mon. 52, maps, 1911. 641 pp. Abs., Wash. Acad. Sci. Jour,, v. 1,
pp. 1567-160, 1911.

Van Pelt, Herberta Lillian
1. Some ostracodes from the Bell shale, Middle Devonian of Michigan:

Jour. Paleont., v. 7, no. 3, pp. 825-342, 1 pl., Sept. 1933.
Vassar, Helen E—See Palache, Charles, 3.
Veatch, A. C.—See Fuller, M. L., 6.

Veatch, Jethro Otto
1. Geology as a factor in soil classification: Mich. Acad. Sci. Papers (1925),

v. 5, pp. 287-296, 1926.

2. Geology in relation to pedology: Mich. Acad. Sci. Papers (1937), v. 23,
pp. 503-505, 1 pl., geol. map, 1938.

3. Pedologic evidence of changes of climate in Michigan: Mich. Acad. Sei.
Papers (1937), v. 23, pp. 385-390, 1 pl, 3 figs., 1938.

4. Soil profiles in relation to the recession and extinction of Michigan lakes:
Soil Sei., v. 50, no. 2, pp. 103-110, 2 pls,, 4 figs., Aug. 1940.

Verhoeven, Cornelius Simon
1. Possibility of determining restricted reef conditions from the areal dis-

tribution of the widely distributed contemporaneous detrital and lagunal
facies: Thesis for Degree of Master of Science, Dept. of Geol. and Geog.,
Mich. State College, East Lansing, 1948. 32 pp. Unpublished.

Ver Wiebe, Walter A.
1. The stratigraphy of Alpena County, Michigan: Mich. Acad. Sci. Papers

(1926), v. 7, pp. 181-192, 1 fig., map, 1927.

2. Surface geology of Menominee County, Michigan: Mich. Acad. Seci.
Papers (1926), v. 7, pp. 167-179, 1 pl, 1927.

3. Geology of Roscommon County, Michigan: Mich. Acad. Seci. Papers
(1926), v. 7, pp. 159-166, 1 fig., map, 1927, Paper discusses only surface

geology.
4. Stratigraphy of Chippewa County, Michigan: Mich. Acad. Sei. Papers
(1927), v. 8, pp. 309-331, 3 figs,, incl. map, 1928.

Vietzke, Werner J.
1. Uranium in upper Michigan: Mineralog., v. 18, no. 6, pp. 298, 300, 302,

illus., June 1950. A popular account of the geologic history of northern
Michigan as background for discoveries of radioactive minerals. U.8.G.S.

Vivian, Harry
1. The Calumet and Hecla 81st level project: Lake Superior Min. Inst. Proc.,

v. 27, pp. 92-97, 1929,
2. Deep mining methods, Conglomerate mine of the Calumet and Hecla
Consolidated Copper Co.: U. S. Bur. Mines Inf. Circ. 6526, 18 figs., 1931.
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20 pp. Deals with an application of re-treating method of mining at
great depth. U.S.B.M.

Wachsmuth, Charles
1. On a new genus and species of blastoids [Heteroschisma gracile]:
Davenport Acad. Sci. Proc., v. 4, pp. 76-87, illus., 1884,
2. Description of a new crinoid from the Hamilton group of Michigan
[Megistocrinus concavus]: Davenport Acad. Sei. Proc., v. 4, pp. 95-97,
illus., 1884.

Wadsworth, Marshman Edward—See also State Board of Geological Survey, 1.
1. Notes on the geology of the iron and copper districts of Lake Superior:
Harvard College Mus. Comp. Zool. v. 7, geol. ser. 1, pp. 1-157, July 1880;
in part, entitled On the jasper and iron ore of the Marquette region,

Am, Jour. Sci., ser. 3, v. 22 (v.122), no. 131, pp. 403-408, 1881.

2. On the origin of the iron ores of the Marquette district, Lake Superior:
Boston Soe. Nat. Hist. Proc. (1878-1880), v. 20, pp. 470-479, 1881; dis-
cussion, Am. Jour. Sci., ser. 3, v. 22 (v.122), nos. 180-131, pp. 320-321,
402-403, 1881.

8. On the filling of amygdaloidal cavities and veins in the Keweenaw Point
district of Lake Superior; a reply to Prof. James D. Dana: Boston Soe.
Nat. Hist. Proc. (1880-1882), v. 21, pp. 91-103, 1883.

4. On the age of the copper-bearing rocks of Lake Superior fabs.]: Am.

Assoe, Adv. Sci. Proe. (1880), v. 29, pp. 429-430, 1881; Eng. Min. Jour.,

v. 32, p. 270, 1881.

Keweenaw-Point geology [correspondencel: Sei, v. 1, pp. 248-249, 1883,

6. United States geologists, sandstones, and the Keweenawan series: Sei.,
v. 1, p. 807, 1883.

7. On the relation of the “Keweenawan series” to the eastern sandstone in
the vieinity of Torch Lake, Michigan: Boston Soc. Nat. Hist. Proc. (1884-
1888), v. 23, pp. 172-180, 1885; abs., Sci., v. 3, p. 553, 1888.

8. On a supposed fossil from the copper-bearing rocks of Lake Superior:
Boston Soc. Nat. Hist. Proc. (1884-1888), v. 23, pp. 208-212, 1888.

9. The Keweenawan system: Sei., v. 10, p. 166, 1887.

10. A sketch of the geology of the Marquette and Keweenawan distriets, in
Along the bowstring or south shore of Lake Superior, by Julian Ralph,
pp- 63-82; copyrighted by C. B. Hibbard of the Duluth, South Shore and
Atlantic Railway, 1890; 2d ed., pp. 75-99, 1891.

11. The relation of the eastern sandstone of Keweenaw Point to the Lower
Silurian limestones: Sci., v. 18, p. 25, 1891; Am. Jour. Sci,, ser. 3, v. 42
(v.142), no. 248, pp. 170-171, 1891,

12. The south trap range of the Keweenawan series: Am. Jour, Sci,, ser. 3,
v. 42 (v.142), no. 251, pp. 417-419, 1891,

13. Subdivisions of the Azoic or Archean in northern Michigan: Sei., v. 20,
p. 355, 1892; Am. Jour. Sei,, ser. 3, v. 45 (v.145), no. 265, pp. 72-73, 1893.
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Silver Mountain area, Houghton County: Campbell, R. E,, 1(th).
Gravity concentration, Ironwood formation: Tolonen, F. J,, 1.

Gravity investigations, Iron River-Crystal Falls distriet: Bacon, L. O,, 1.
Hotchkiss superdip, Lake Superior region: Pearl, H. L., 1(¥).

Lake Superior region: See Lake Superior Region

Location of fault by radioactivity: Lane, A. C., 68(a).

Magnetic declination, United States: Gannett, H., 4.

Magnetic surveys: Brooks, T. B, 1.

Base stations, iron districts: Bath, G. D., 1.

Bear Lake area, Houghton County: Wright, J. C., 1.

Copper country: Eddy, G. E., 2; Seaman, W. A, 1.

Crystal Falls-Alpha area: Pettijohn, F. J., b.

Dickinson County: Pettijohn, F. J., 6.

Jce Lake-Chicagon Creek area: James, H. L., 1.

Iron County: Good, S. E,, 1; Wier, K. L., 1.

Iron River district: James, H. L., 2; Wier, K. L., 2.
Stager area: Good, S. E, 1.

Iron ranges: Swanson, C. O, 2.

Lake Superior syncline: Aldrich, H. R., 1(¥*).

Magnetical observations: Locke, J., 1; Smyth, H. L., 5,

Menominee range: Stratton, E. F., 1.

Pinckney area: Hunt, H. B., 1(th).

Vector study, southern Michigan: Jenny, W. P., 1.

Michigan-Ohio boundary, monumenting of: Allen, R. C., 16.
Primary traverse: Birdseye, C. H., 1; Gannett, S. S., 1; Marshall, R. B, 1, 4,

b; Wilson, H. M., 2, 3.
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Pro?ailgation of electromagnetic waves, influence of geology on: Gibbs, C. J.,
1(th).
Raﬁio‘%‘ctivity survey, Marquette, Baraga and Dickinson counties: Stead,
. W, 1.

Radiometric investigations, Huron River and Huron Mountain area:
Orajaka, S. 0., 1(th).

Regional gravity, Iron River district: Wyble, D. O., 1(th).

Saginaw Valley: Hubbard, B., 6.

Spirit leveling: Marshall, R. B., 2, 3; Staack, J. G., 1; Wilson, H. M,, 1, 2.

Tidal gravity measurements, Ann Arbor: Rose, H., 1(th).

Topographic surveys: Burt, W. A,, 1; Foster, J. W., 8; Houghton, J., Jr,, 2;
Hubbard, B., 1; Lane, A. C., 45, 46.

Triangulation: Birdseye, C. H., 1; Gannett, H., 1, 2; Gannett, S. 8., 1;
Marshall, R. B, 1, 4, 5; Wilson, H. M., 1, 2, 3.

Generallz Cooper, W. F., 2; Folger, A., 1; Gannett, H., 6; McCracken, S. B, 1;
Martin, H. M., 18, 24; Mather, W. W., 1; Mattice, A. E., 1; Pierce, J., 1;
Stokstad, O. L., 1; Winchell, A., 14, 22, 23,

Genesee County
Atlas of: Anonymous, 6.

Glacial geology of: Bretz, J. H,, 1.

Geologic Maps: See Maps

Geol'ogical Survey: Hayes, C. W., 1; Hubbard, O. P., 1; Martin, H. M., 4.
History of: Allen, R. C,, 19, 23; Martin, H. M., 3; Merrill, G. P., 4.
Progress of: Allen, R. C,, 2, 18; Lane, A. C., 85; Winchell, A, 18,

Reports of: State Board of Geol. Survey, 1.
Annual: Houghton, D., 3; Hubbard, L. L., 4; Lane, A. C,, 14, 20, 27, 380,
35, 36, 37, 45, 46, 50.
Biennial: Allen, R. C., 6, 16; Winchell, A., 1.
Counties, notes on: Douglass, C. C, 1, 2; Hubbard, B., 3, 4, 5.
Work of: Hubbard, B., 6; Hubbard, L. L., 5; Lane, A. C.,, 25; Pardee, F. G., 2;
Savicki, W. V,, 1,
Lake Superior region: See Lake Superior Region

Geophysical Explorations: See Explorations and Surveys

Geothermal Data: See Physical Geology

Glacial Geology: See Physical Geology

Gladwin County
Buckeye oil field: Addison, C. C., 1.

Oil and gas maps: Mich. Geol. Survey, 186.

Gogebic County

Extrusive and sedimentary rocks, petrographic study of: Hornstein, O. M.,
1(th).

Ground-water resources and glacial deposits, Bessemer area: Brown, E. A, 1.

Iron of: See Mineral Resources and Mineral Industries, iron.

Gold: See Mineral Resources and Mineral Industries

Grand Traverse County
Atlas of: Steele, G. E., 1.

Resources of: Winchell, A, 12.

Gratiot County
Atlas of: Hayes, E. L., 1.
Mastodon remains: MacCurdy, H. M,, 1.
0Qil and gas maps: Mich. Geol. Survey, 16.
0Oil and gas occurrence: Rockwood, D. N., 1(th).

Gravel: See Mineral Resources and Mineral Industries
Great Lakes: See Physical Geology
Gypsum: See Mineral Resources and Mineral Industries
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Hillsdale County: Hubbard, B., 4.

Historical Geology: See also Physical Geology; Stratigraphy

Alston district, Houghton and Baraga counties: Roberts, E., 1(th).

Ann Arbor quadrangle: Russell, 1. C., 8.

Black Creek area, Dickinson County: Oehler, E. T., 1(th).

Black River area: Gordon, W. C., 1; Lane, A, C., 36, 45.

Cincinnatian environments: Uhri, D. C., 1(th).

Coldwater formation: Wooten, M. J., 1(th).

Copper country: See Lake Superior Region; Mineral Resources and Mineral
Industries, copper.

County reports: See the county, e.g., Alpena, Bay, etc.

Cranbrook area: Stanley, G. M., 3.

Detroit folio: Sherzer, W. H., 9.

Detroit River area: Nattress, T., 1, 2, 3.

Devonian, Ohio: Stauffer, C. R., 1(*), 2(*).

Devonian sandstones: Enyert, R. L., 1(th).

Dundee: Radabaugh, R. E., 1(th).

East-central United States: Ballard, N,, 1.

Elevation systems, North America: Foster, J. W., 5.

Genetic relations, granitic dikes: Lane, A. C., 43.

Glacial: See Physical Geology

Gogebic range: See Mineral Resources and Mineral Industries, iron.

Grand Marais embayment: Tague, G. C., 2.

Great Lakes: See Physical Geology

Huron Mountains: Berner, P. C,, 1(th); Brady, M. B, 1(th); Lane, A. C., 48.

Isle Royale: Lane, A. C,, 6.

Keweenaw Peninsula: See Lake Superior Region.

Kitchi conglomerite, origin of: Hagni, R. D., 1(th).

Lake Enchantment area: Brooke, G. L., 1(th).

Lake Superior geosyncline: Hotchkiss, W. O., b.

Lake Superior region: See Lake Superior Region.

Limestone Mountain and Sherman Hill: Case, E. C,, 2.

Little Presque Isle: Tara, M. E., 1(th).

Mackinac breeccia, origin of: Landes, K. K., 4(a).

Mackinac Island: Mich. Acad. Sci., 6; Stanley, G. M., 7.

Mackinac Straits region: Landes, K. K., 8; Mich. Acad. Sci,, 6.

Marquette and Keweenawan districts: Wadsworth, M. E., 10.

Marquette range: See Mineral Resources and Mineral Industries, iron.

M%I“rshzll formation: Monnett, V. B, 1; O’Hara, N. W., 1(th); Thomas,

LA, L

Menominee-Marquette series: Smyth, H. L., 8.

Menominee quadrangle: Van Hise, C. R., 16.

Menominee range: See Mineral Resources and Mineral Industries, iron.

Michigamme area: Colwell, A. B., 1(th); Quirke, T. T., Jr., 1(th); Seaman,
W. A, 3; Snelgrove, A, K, 2.

Michigan: Lane, A. C,, 32, 50; Long, J. B, 1(th); Martin, H. M,, 1, 2, 7, 19,

23(a), 26; Poindexter, O. F., 4.
Basin, structures of: MacLachlan, D. B,, 2; Newecombe, R. J. B, 1, 11;
Pirtle, G. W., 1; Smith, R. A, 10.

Monroe formation: Grabau, A. W., 11,

Mount Bohemia: Bhatt, K. J,, 1(th); Lane, A, C., 50.

Munuscong Islands: Taylor, F. B., 6(*).

North American Continent, Cambrian time: Walcott, C. D., 1(*).

Northeastern United States, basin areas: Lockett, J. R., 1(*).

Northern Peninsula: See Northern Peninsula.

Ocean, chemical evolution of: Lane, A. C., 42(a).

Ontario: Hunt, T. S., 2(*); MacLachlan, D. B, 1(th), 2; Stauffer, C. R., 3(*).

Ordovician: Hussey, R. C,, 1, 3, 5.
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Paleogeography
Saint Peter time: Berkey, C. P., 1(*).
Sylvania sandstone: Grabau, A. W.,, 7.

Peat deposits as geological records: Davis, C. A., 4(*).

Pine Creek area: Higgins, J. W, 1.

Platte and Crystal lake depressions: Calver, J. L., 2.

Porcupine Mountains: El-Khalidi, H. H., 1(th); Hornstein, 0. M., 1(th);

Lane, A. C., 49; Thaden, R. E., 1(th).

Pre-Cambrian: Allen, R. C., 12; Becker, H., 1(f); Brooks, T. B., 9; James,
H. L., 7(a), 8(a); Leith, C. K,, 1, 9, 10, 13(a), 15, 16; Steidtmann, E., 1,
2(*); Van Hise, C. R., 9, 21(*), 22; Whittlesey, C., 6; Winchell, A., 31.

Clarksburg intrusives, significance of: Leady, F., 1(th).
Gneissic complex, north of Felch Mountain area: Lehner, R., 1(th).
Granitic complex, south of Felch Mountain: Roseboom, E., 1(th).
Granitic sequence, southern complex: Dickey, R. M., 1.
Huronian: Brooks, T. B., 6; Coleman, A. P., 1(*); Irving, R. D,, 9; Win-
chell, A., 32,
Conglomerates, Menominee-Calumet distriets: Pettijohn, F. J., 3.
Granite contact with: Smyth, H. L., 1.
Granite intrusions into: Lamey, C. A,, 1.
Michigamme slate: Elkington, R. B., 1(th).
Unconformity, quartzite hills, Little Lake: Allen, R. G, 9.
Volcanics: Van Hise, C. R., 12(a).
Weathering and sedimentation, Menominee district: Trow, J. W., 4(a).
Keweenawan: Lane, A. C., 53, 55(a), 69; Wadsworth, M. E,, 8, 9, 12;
Winchell, N. H., 10(*), 11(*).
Marenisco range, intrusives of: Beutner, E. L., 1(th).
Palmer gneiss: Lamey, C. A, 4(a), 8.
Quinnesec greenstone complex: Schapiro, N., 1(th).
Quinnesec igneous complex: Prinz, W., 1(th).
Randville dolomite, origin of: Greenman, N. N., 1(th).
Republic granite: Lamey, C. A., 2, 3, 9.
Republic quartzite: Smyth, H. L., 2.
Sturgeon quartzite, Menominee district: Trow,J. W, 1, 2, 3(th).
Sturgeon River tongue: Clements, J. M., 5.
Trappean rocks, Lake Superior, origin of: Whitney, J. D., 19.

Pre-glacial surface deposits: Lane, A. C., 19(a).

Pre-Silurian structures: Credner, H., 2(f).

“Red Beds”: Swartz, D. H,, 1(th).

Republic area: Snelgrove, A. K., 2.

Rogers City limestone: Radabaugh, R. E., 1(th), 2(th).

Salina salt: Briggs, L. 1L, Jr., 1(a); Dellwig, L. F., 2(th); Lucas, P. T,, 1(th).

Shifting orogenic belts, Canadian Shield: Chamberlin, R. T, 2.

Silurian, Ontario Peninsula, Manitoulin: Williams, M. Y., 1.

Southern Peninsula: See Southern Peninsula.

Spruce-Peshekee river area: Seaman, W. A., 2.

St. Clair tunnel: Adams, F. D., 1.

St. Marys River: Channing, W. F,, 1.

Tectonics, North Central States: Hager, D, 1.

Houghton County

Aeromagnetic survey of: Balsley, J. R., Jr,, 1.
Copper of: See Mineral Resources and Mineral Industries, copper.
Dip-needle survey, Wyandotte-Winona area: Spiroff, K., 4.
Geology of: Pumpelly, R., 2.

Ahmeek quadrangle: White, W. S., 2.

Alston district: Roberts, E., 1(th).

Limestone Mountain and Sherman Hill: Case, E. C., 2.
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Geophysical investigations
Bear Lake area: Broman, W. H,, 1(th).
Magnetic anomaly, Bear Lake: Wright, J. C,, 1.
Silver Mountain area: Campbell, R. E., 1(th).

Huron County: Lane, A. C., 17.
Hydrogeology: See Water Resources

Ingham County: Douglass, C. C., 1.
Ground water resources, Lansing area: Stuart, W. T., 1.
Microfossils in deep well: Din, M., 1(th).

Insoluble Residues: See Petrography and Petrology

Ionia County: Douglass, C. C, 2.
Oil and gas map: Mich. Geol. Survey, 16.

Toseo County: Lane, A. C., 27.
Iron: See Mineral Resources and Mineral Industries

Iron County
Aeromagnetic survey of: Balsley, J. R., Jr., 1; U. S. Geol. Survey, 13.

Geology of: Barrett, L. P., 3; Dutton, C. E., 7; Land Econ. Survey, 2; Zin-

ner, P., 1.

Crystal Falls-Alpha district: Pettijohn, F. J, 4, 5.

Crystal Falls area: Pettijohn, F. J., 8.

Glacial: Bergquist, S. G., 4; Lane, A. C., 45; Stuart, W. T., 4.
Ice Lake-Chicagon Creek area: James, H. L., 1.

Iron River district: Allen, R. C., 1; Dutton, C. E., 6; James, H. L., 2, 4, 6;

Stuart, W. T., 4; Wier, K. L., 1, 2.
Mineral Hills district, stratigraphy of: Dutton, C. E., 5.
Randville dolomite, origin of: Greenman, N, N., 1(th).
Stager area: Good, S. E,, 1.

Gravity investigations, Iron River-Crystal Falls district: Bacon, L. O., 1.

Ground water in: Stuart, W. T., 3(a), 4, 5; U. S. Geol. Survey, 12.
Iron River district

Geology of: Allen, R. C., 1; Dutton, C. E, 6; James, H. L., 2, 4, 6; Stuart,

W. T, 4; Wier, K. L., 1, 2.
Ground water in: Stuart, W. T., 3(a), 4.
Magnetic data: James, H. L., 2; Wier, K. L., 1, 2.
Mine drainage: U. S. Geol. Survey, 12.
Regional gravity of: Wyble, D. O., 1(th).
Magnetic surveys in
Crystal Falls-Alpha district: Pettijohn, F. J., 5.
Ice Lake-Chicagon Creek area: James, H. L., 1.
Iron River district: James, H. L., 2; Wier, K. L., 1, 2.
Stager area: Good, S. E,, 1.
Menominee range: See Mineral Resources and Mineral Industries, iron.

Iron River District: See Iron County

Isabella County
Coldwater field: Woleott, R. H., 1(a).
Marl lake in: Davis, C. A, 1.
Oil and gas maps: Mich. Geol. Survey, 16.
Plat book of: Foote, C. M., 1.

Isle Royale: Dickenson, G. J., 1.
Abandoned strands of: Stanley, G. M., 1(th).
Geology of: Lane, A. C,, 6.
Minerals of: Foshag, W. F,, 1; Koch, F. K. L,, 3(f); Lane, A. C, 12.
Gems of: Dustin, F., 1, 2.
Pitchstone from: Foster, J. W., 10; Jackson, C. T., 13.

Jackson County: Douglass, C. C, 1, 2.
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Kalamazoo County: Douglass, C. C., 2.
Oil and gas map: Mich. Geol. Survey, 16.

Kalkaska County
Geology of: Land Econ. Survey, 2.
Oil and gas map: Mich. Geol. Survey, 16.
Water power of: Land Econ. Survey, 1.

Kent County: Douglass, C. C., 2; Lane, A. C,, 27.
Oil and gas maps: Mich. Geol. Survey, 16.
Walker field: Oil and Gas Jour., 3; Riggs, C. H., 3(a).
| Walker-Wyoming limit: Oil and Gas Jour., 2.

Keweenaw County
Ahmeek quadrangle: White, W. S, 2.
Bruneau Creek quadrangle: Wright, J. C., 2.
Copper of: See Mineral Resources and Mineral Industries, copper.
Correlation of rocks of: Pumpelly, R., 2.
Delaware quadrangle: Cornwall, H. R., 6.
Eagle Harbor quadrangle: Cornwall, H. R., 8.
Lake Medora quadrangle: Cornwall, H. R., 5.
Mount Bohemia, geology of: Bhatt, K. J., 1(th); Lane, A. C., 50.
Phoenix quadrangle: Cornwall, H. R., 9.

Keweenaw Peninsula: See Lake Superior Region

Lake County
Oil and gas map: Mich. Geol. Survey, 16.

Lake Superior Region: See also Historical Geology, Pre-Cambrian.

Copper deposits of: See Mineral Resources and Mineral Industries, copper;
Petrography and Petrology.

General: Bigsby, J. J.,, 8, 4, 5; Houghton, J., Jr., 2; Jackson, C. T., 12;
Lake, M. C., 1; Rivot, L. E,, 3(f), 4(f).

Geological explorations and surveys in: Barnes, G. O., 1, 2; Brooks, T. B,, 1;
Burt, W. A, 1, 2; Fisher, J., 3; Foster, J. W., 1, 3, 4, 8; Houghton, J., Jr., 2;
Hubbard, B., 2, 7; Locke, J., 3; Whitney, J. D,, 5, 7.

Geology of: Allen, R. C., 12; Bayley, W. S., 1(*); Becker, H., 1(f); Bigsby,
J.J., 8, 4; Burt, W, A,, 1, 2; Eights, J., 1; Emmons, S. F., 2; Foster, J. W,
6(a), 8; Hall, J., 1, 2; Houghton, J., Jr., 2; Hubbard, B., 1; Jackson, C. T,
11, 15; Leith, C. K., 9, 10, 138(a), 15, 16; Lewis, J. V., 1(*); Macfarlane, T,
2; Rama Rao, B., 1; Rogers, H. D., 1; Steidtmann, E., 1; Swineford, A. P.,
b; Tyler, S. A., 2, 3; Van Hise, C. R., 9, 10, 19, 22, 23; Whitney, J. D,, 6,
11, 12, 14(a); Winchell, A., 30; Winchell, N. H., 4, 9(*), 12.

Crystalline schists of: Irving, R. D,, 11,
Eruptives: Winchell, N. H,, 13,
Glacial: Leverett, F., 12(a).
Lake Superior syncline: Hotchkiss, W. O., 5.
! Sandstone of: Agassiz, A, 1; Foster, J. W, 7; Irving, R. D., 10; Jackson,
C. T, 16, 20; Wadsworth, M. E,, 7, 11; Whitney, J. D., 18.
; Stratigraphy: Van Hise, C. R, 5, 6, 20.

Iron deposits: See Mineral Resources and Mineral Industries, iron.

Keweenaw Peninsula
Copper deposits: See Mineral Resources and Mineral Industries, copper.
Field work in: Barnes, G. O., 2.

Geology of: Hubbard, L. L., 1; Jackson, C. T., 10; Lane, A, C, 38; Pum-
pelly, R., 2; Roberts, E., 2(a); Wadsworth, M. E., 5; Whittlesey, C,,
11; Williams, C. P., 2.
Felsites and associated rocks: Hubbard, L. L., 3.
Mount Houghton felsite: Fritts, C. E., 1(th).
Sandstone of: Agassiz, A., 1; Irving, R. D., 10; Jackson, C. T., 20; Wads-
worth, M. E, 7, 11
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Mineralogy: See Mineralogy
Mines of: Foster, J. W., 2.

Mineral lands of: Bigsby, J. J., 4; Birkinbine, J., 1; Booth, J. C., 1; Eights, J.,
1; Gray, A. B, 1, 2; Hodge, J. T., 1; Houghton, J., Jr., 1; Jackson, C. T.,
4, 14, 15; Koch, F. K. L., 2(f), 3(f); Sanders, G. N., 1; Stockton, J., 1;
Whitney, J. D., 9, 10; Winchell, H. V., 3.

Mineralogy of: See Mineralogy

Mining on: Jackson, C. T., 11; Lawrence, C. E., 2(*); Stevens, W. H., 1;
White, P., 2; Winchell, A, N., 2; Winchell, H. V., 2.

Petrography, rock analyses: Clarke, F. W., 2(*), 5(*), 7(*).

Topography of: Blandy, J. F., 1; Burt, W. A., 1; Foster, J. W., 8; Houghton,
J., dr,, 2; Hubbard, B., 1; Jackson, C. T., 15; Whitney, J. D., 6.

Lapeer County
Glacial geology of: Lane, A. C., 27.
Oil and gas map: Mich. Geol. Survey, 16.

Leelanau County
Resources of: Winchell, A., 12,
Ventifacts, Sleeping Bear Point: Dow, K. W., 2.

Lenawee County: Hubbard, B., 4.
Limestone: See Mineral Resources and Mineral Industries

Livingston County: Hubbard, B., 4.
Geophysical measurements in: Keck, W. G., 1,
Oil and gas maps: Mich. Geol. Survey, 16.
Pinckney area, magnetometer survey: Hunt, H. B., 1(th).
Luce County
Geology of: Land Econ. Survey, 2.
Glacial: Bergquist, S. G., 3.
Nonwetting sand, Muskallonge Lake: Tague, G. C., 1.
Mackinac County
Oil and gas possibilities: Robinson, W. I, 2.
Magnetic Surveys: See Explorations and Surveys
Maps
Aeromagnetic surveys: Balsey, J. R,, Jr., 1; U. S. Geol. Survey, 13; Wier,
K. L, 3.
Anomalies, radioactivity survey: Stead, F. W., 1.
Anticlinal folding, trend of: Mich. Geol. Survey, 7.
Bay County, atlas of: Anonymous, 9.
Drift thickness: Mich. Geol. Survey, 8.
Genesee County, atlas of: Anonymous, 6.
Geologic
Ahmeek quadrangle: White, W. S, 2.
Ann Arbor quadrangle: Russell, I. C., 8,
Bruneau Creek quadrangle: Wright, J. C., 2.
Copper mines: Cornwall, H. R., 1.
Cross-section, Southern Peninsula: Mich. Geol. Survey, 6.
Crystal Falls-Alpha iron-bearing district: Pettijohn, F. J., 4, 5.
Delaware quadrangle: Cornwall, H. R., 6.
Detroit folio: Sherzer, W. H., 9.
District between Keweenaw Bay and Chocolate River: Whitney, J. D., 12.
Eagle Harbor quadrangle: Cornwall, H. R., 8.
Falls of the Sturgeon area: Trow,J. W, 1, 2.
Iron County: Barrett, L. P., 8.
Lake Medora quadrangle: Cornwall, H. R., 5.
Lake Superior mineral district: Booth, J. C., 1.
Menominee quadrangle: Van Hise, C. R., 16.
Michigan: Allen, R. C., 14; Martin, H. M., 1; Winchell, A., 13, 25.
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North America: Willis, B., 2.

Oakland County, surface geology of: Bingham, M. T., 1.

Phoenix quadrangle: Cornwall, H. R., 9.

Porcupine Mountains: Lane, A. C., 50.

Surface formations: Leverett, F., 13, 28.

Trap range, Keweenaw Point: Williams, C. P., 2.
Grand Traverse County, atlas of: Steele, G. E., 1.
Gratiot County, atlas of: Hayes, E. L., 1.
Index maps, topographic progress: Mich. Geol. Survey, 14,
Magnetic, Crystal Falls-Alpha area: Pettijohn, F. J., b.
Michigan, atlas: Winchell, A., 20.
Oil and gas: 0Oil and Gas Jour., 6.

County and township: Mich. Geol. Survey, 16.

Wildeat: Mich. Geol. Survey, 11, 18.
Oil and gas fields: Mich. Geol. Survey, 12.
Oil and gas investigations of

Bass Island rocks: U. S. Geol. Survey, 9.

Berea sandstone: U. S. Geol. Survey, 5.

Black River formation: U. S. Geol. Survey, 11.

Bois Blanc formation: U. S. Geol. Survey, 7.

Cambrian rocks: U. S. Geol. Survey, 10.

Carboniferous rocks: U. S. Geol, Survey, 17.

Devonian, Upper: U. S. Geol. Survey, 17.

Dundee formation: U. S. Geol. Survey, 4, 8.

Ordovician rocks: U. S. Geol. Survey, 10, 15.

Rogers City limestone: U. 8. Geol. Survey, 8.

Salina rocks: U. S. Geol. Survey, 9.

Silurian, Lower and Middle: U. 8. Geol. Survey, 15.

South-central Michigan: U. S. Geol. Survey, 6.

Sylvania formation: U. S. Geol. Survey, 7.

Traverse group: U. S. Geol. Survey, 4, 14.

Trenton limestone: U. S, Geol. Survey, 11.

Plat book, Isabella County: Foote, C. M., 1.

Plat book, Tuseola County: Foote, E. B, 1.

Saginaw County, atlas of: Imperial Publishing Co., 1.
Sanilac County, atlas of: Cookingham, E. R., 1.
Topographie

Bedrock surface: Mich. Geol. Survey, 9.

Index of coverage: Mich., Geol. Survey, 14.

Lake Superior mineral district: Booth, J. C., 1.
Tuscola County, atlas of: Anonymous, 1.
Washtenaw County, atlas of: Everts & Stewart, 1.
World, iron-ore: Mikami, H. M., 1(*).

Marl: See Mineral Resources and Mineral Industries

Marquette County

Explosives industry, early history: Cowpland, C. C., 1.

Geology of
Bald Knob, Huron Mountains: Berner, P. C., 1(th).
Glacial phenomena, Marquette region: Davis, C. A, 8.
Granitization, Lake Pelesier area: Porturas, P. A., 1(th).
Ground water investigations: Stuart, W. T, 6.
Heavy mineral study, Ajibik and Mesnard quartzite: Jackson, K. C., 1(th).
Holyoke meta-sediments, Dead River basin: Engel, T., Jr., 1(th).
Huron River and Huron Mountain area: Orajaka, S. O., 1(th).
Kitchi conglomerite, origin of: Hagni, R. D., 1(th).
Lake Enchantment area: Brooke, G. L., 1(th).
Lake Michigamme area: Seaman, W. A,, 3.
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Little Lake, Middle-Huronian unconformity: Allen, R. C., 9.

Little Presque Isle: Tara, M. E., 1(th).

Negaunee iron formation: Adler, J. L., 1.

Presque Isle, serpentinite of: Krimmel, C. P., 1(th).

Ropes gold mine: Broderick, T. M., 9.

Spruce River and Peshekee River areas: Seaman, W. A., 2.

Strategic minerals investigation: Snelgrove, A. K., 2.

Xenolithic lamprophyre dikes, differentiation in: Ayres, V. L., 1. t

Gold of: Broderick, T. M., 9; Denning, R. M., 2; Snelgrove, A. K., 2. !

Iron of: See Mineral Resources and Mineral Industries, iron.
Minerals of

Ishpeming: Alessie, A. J., 1, 3.

Strategic: Snelgrove, A. K., 2.
Radioactivity survey, airborne: Stead, F, W, 1.

Mason County
Oil and gas maps: Mich. Geol. Survey, 16.

Mecosta County
Oil and gas maps: Mich, Geol. Survey, 16.
Menominee County
Geology of: Land Econ. Survey, 2.
Glacial: Lane, A. C., 45; Ver Wiebe, W. A, 2.
Menominee quadrangle: Van Hise, C. R., 16.
Water power of: Land Econ. Survey, 1.
Meteorites
Aerolite: Hovey, E. 0., 2; Ward, H. L., 1.
Allegan: Merrill, G. P., 1, 2; Tassin, W., 1; Ward, H. L., 1.
Grand Rapids: Clarke, F. W., 1(*); Eastman, J. R., 1; Riggs, R. B,, 1.
Michigan: Hobbs, W. H., 5; Hovey, E. O., 8; Lane, A. C., 27.
Reed City: Preston, H. L., 1.
Seneca Township: Merrill, G. P., 5; Perry, S. H., 1.

Midland County

Oil and gas maps: Mich. Geol. Survey, 16. i
Porter oil field: Landes, K. K., 1.
Mineral Lands: See also Lake Superior Region o

Michigan: Jackson, C. T., 6, 8, 17.
Upper Mississippi: Bell, W. H., 1.
Mineral Resources and Mineral Industries
Asphalt, Delta County: Lane, A. C., 24.
Brick: Lane, A. C., 36, 37, 45, 50.
Brine: Cook, C. W., 2; Micks, R, 1.
Dundee, chemical variations in: Beeker, R. E., 1(th).
Silurian, near Bay City: Case, L. C,, 1.
Building stone: Lane, A. C., 35, 37; Swineford, A. P., 3.
Celmgnt: Allen, R. C,, 3; Lane, A. C., 36, 46.
ndustry: Eckel, E. C, 1; Emmons, S. F., 3(*); i . ;
Trutter W B 109), , 8(*); Morrison, P. C., 3, 4;
gonclretéa block, producers, history of industry: Persons, H. C., 1.
ortland cement: Allen, R. C., 17; Ave W. M, 2; ;
Hale, D. J, 1; Russell. L G, 2. r 2 Bekel, . C. 2
Clay: Brown, G. G., 1; Hale, D. J,, 1; Lane, A. C., 36, 45; Ries, H,1,3.
o Mlining'1 methods and costs, Corunna pit: Dibble, O. A., 1.
oal: Allen, R. C,, 3, 8; Averitt, P,, 1; Cohee, G. V., 4; Holmes, C., 1;
A. C., 11, 15, 23, 26, 36, 37, 45, 46; Natl. Conserv, Comm., 1C 1y Lane,
Analyses of: Fieldner, A. C., 1; Lane, A. C., 46.
Bay County: Cooper, W. F., 1.
Cannel: Ashley, G. H., 2(*). '
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Mining: Fraser, L., 1; Holmes, C,, 1.

Spore coal, Williamston basin: Bergquist, S. G., 13.

United States: Averitt, P., 1; Campbell, M. R., 1(*); Emmons, S. F,, 1(*).

Valuation of coal lands: Ashley, G. H., 1(*).

Copper: Ackermann, H. W., 1(f); Blandy, J. F., 1; Clarke, R. E,, 1; Corn-
wall, H. R., 4; Douglas, J., 2; Dupare, L., 1(f); Dupee, J. A., 1; Hore,
R. E,, 1; Houghton, D., 2; Jackson, C. T., 2(f), 3, 7, 9, 18; Koch, F. K. L.,
1; Lane, A. C., 54; Lang, S. S., 2; Macfarlane, T., 1; Meads, A., 1; Natl.
Conserv. Comm., 1; Nioggerath, J. J., 1(f); Odendall, L., 1(f); Pettit,
W., 1; Phelps, F. B, 1; Piggot, A. S, 1; Posselt, C.,, 1(f); Rivot, L. E,,
2(f); Spurr, J. E., 2; Wadsworth, M. E., 15; Whittlesey, C., 1.

Analyses of: Jackson, C. T., 5.

Arsenides: Nichols, J. B., 1.

Exploration for: Broderick, T. M., 1, 8; Hotchkiss, W. O., 7; Lamey, C. A,
10, 11,

Earth resistivity measurements: Hotchkiss, W. O., 6.

Magnetic work: Eddy, G. E., 2; Seaman, W. A, 1.

Geology of: Allen, R. C., 8; Broderick, T. M., 3, 4, 7, 10; Butler, B. S, 1;
Chamberlin, T. C., 2; Cornwall, H. R., 1; Foster, J. W., 8; Grout, F. F,,
2(*); Guck, H., 1; Hotchkiss, W. O., 7; Hubbard, L. L., 2, 7; Irving,
R. D., 7; Lake Superior Min. Inst.,, 4; Lane, A. C, 7, 41, 53; Mich.
Acad. Seci., 7; Pumpelly, R., 2; Rominger, C. L., 5; Seaman, W. A., 1;
Spencer, J. W. W., 1; Sperr, F. W., 1; Spiroff, K., 6; State Board
Geol. Survey, 1; Stevens, H. J., 8; Wadsworth, M. E,, 1, 14; Williams,
C.P,1,2

Age of: Brooks, T. B, 8, 6; Irving, R. D., 1; Wadsworth, M. E., 4(a).

Ahmeek quadrangle: White, W. S., 2.

Bruneau Creek quadrangle: Wright, J. C,, 2.

Comparison with other deposits: Singewald, J. T., Jr,, 1; Watson, T. L.,
1; White, W. 8, 4(a).

Delaware quadrangle: Cornwall, H. R., 6.

Eagle Harbor quadrangle: Cornwall, H. R., 8.

Pissure vein and lode relations: Broderick, T. M., 4.

Geothermal measurements: Fisher, J., 2.

Lake Medora quadrangle: Cornwall, H. R,, 5.

Native: Blake, W. P., 1; Catlin, J. M., 1; Cordier, L., 1(f); Cornwall,
H. R., 7(*,a); Credner, H,, 1(f), 4(f); Henwood, W, J., 1; Lane, A. C,,
52; Nishio, K., 1; Rivot, L. E., 1(£); Schooleraft, H. R., 1, 3(f); Shep-
herd, F., 1; Townsend, J. B, 1.

Origin of: Biddle, H. C., 1; Blandy, J. F., 3; Broderick, T. M., 5, 6, 11;
Cornwall, H. R., 2, 7(*,a); Dana, E. S, 1; Fernekes, G., 1; Jackson,
C. T, 19; Lane, A. C., 85, 41, 48; Page, L. R., 1(*); Pumpelly, R,
1, 5; Smyth, H. L., 4(a); Wadsworth, M. E,, 16; Wells, R. C,, 1, 2.

Phoenix quadrangle: Cornwall, H. R., 9.

Porphyry intrusions: Lang, S. 8., 1; Woods, T. S, 1.

Solvents and precipitates in: Lane, A. C., 63(a).

White Pine deposit: White, W. S., 3, 5.

Zoning in: Broderick, T. M., 2.

Industry: Allen, R. C., 3, 4, 5, 8, 15, 17, 18, 21; Emmons, S. F.,, 3(*);
Hore, R. E., 2; Koepel, E., 2(*); Mich. Council Defense, 1; Mich. Geol.
Survey, 4; Notman, A., 1(*); Smith, R. A,, 4, 6, 7, 8, 9; Stevens,
H.J.,1,2, 5; Weed, W. H, 2, 3; Wright, J. N,, L.

History of: Cooper, J. B., 1; Fisher, J., 1; Gates, W. B.,, 1; Houghton,
J., Jr., 3; Hulst, N. P, 1; Jackson, J. F., 2; Keyes, C. R., 1; Lake
Superior Min. Inst., 1; Martin, H. M., 15; Meads, A., 2; Pope, G, 1;
Spiroft, K., 6; Swineford, A. P., 5; Upham, W., 4(*); West, G. A, 1;
Whittlesey, C., 5(a), 7; Winchell, H. V., 2; Wood, A. B, 1.
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Milling and smelting

Concentrating practices: Adams, C. L., 1; Koepel, E,, 1.

Ore dressing: Munroe, H. S., 1; Rolker, C. M., 1; Sharpless, F, F,, 1.

Reclamation plant: Benedict, C. H., 2, 4.

Refining: Cooper, J. B., 1; Egleston, T., 2; Heath, G. L., 1(*).

gznelting: HCoo;;;,r, J. B, 1; Lane, A. C., 4(a); Schubert, G. P., 1.
amp mills: Benedict, C. H., 3; Blandy, J. F., 2; O'Nei . ;
Seeber, R. R., 1. ’ ’ v Fo 25 ONell, B W, 1;

‘Tailings: Adams, R. N,, 1; Benedict, C. H., 1.

Mining: Anonymous, 4; Bauerman, H., 1; Borie, J., 1(f); Brinsmade
R. B, 2; Callender, J. A,, 1; Deroux, H., 1(f); Douglas, J., 1; Egleston’
T, 1; Foster, J. W., 2; Gardner, E. D.,, 1(*); Hotchkiss, W. 0, 7-’
Jackson, C. T., 22(f); Jackson, J. F., 1; Kelly, W., 3; Lake Superioz’-
Min. Inst., 4; Mosler, C.,, 1(f); Miiller, A., 1(f); Pope, G., 1; Read
T. T, 1; Rice, C. T., 1; Rickard, T. A., 1; Ruggles, D, 1; Schoolcraft’
iI.zRé, 2, 4; Sperr, F. W., 1; Stevens, H. J., 3, 4, 5; Weed, W. H:

Adventure mining property: Zinn, J., 4.

ﬁllouez m:iFrlxe: Rolker, C. M., 1.
ncient: Houghton, J., Jr., 3; Keyes, C. R., 1; U ham, W., 4(*);

G. A., 1; Whittlesey, C.. 5(a), 7; Wood. A. B. 1 W 4005 West,

Arcadian mine: Shields, R. H,, 1.

Calumet & Hecla: Campbell, C. A, 1; Lake i in. ., b}
Mining World, 2; Vivian, I, 1. 2, Superior Min. Inst., B;

Champion mine: Mendelsohn, A., 1, 2.

Development and geologic relations of: Lane, A. C., 58.

Geologic maps, recently active mines: Cornwall, H. R., 1.

Methods: Blake, W. P., 1; Brinsmade, R. B., 2; Crane, W. R., 1; Denton
F. W., 1; Desollar, T. C., 1, 2; Hubbard, L. L., 6; Mercer, H. T., 1.
Schacht, W. H., 1, 2; Vivian, H., 2. T

Mine temperatures: Kraskovsky, S. A., 1(f); Wheeler, H. A., 1.

Porcupine Mountains: Jamison, K., 1.

Salt water in: Lane, A. C., 40.

Tamarack mine: Lane, A. C., 85; Parnall, W. E,, Jr., 1.

White Pine: Ayer, F. A, 1; Humphrys, C. R, 1; MecLeod, B. H, 1;
Mining World, 1; Ramsey, R. H., 1; White, W. S,, 3, 5.

Ontonagon boulder: Moore, C., 1.

Dolomite: Martin, H. M., 11.

Explosives industry: Cowplang, C. C., 1.

Gas: See oil and gas.

General: Allen, R. C, 3, 4, 5, 8, 15, 17, 18, 21; Bergquist, S. G., 9; Lamey,

C. A., 6; McCaskey, H. D., 1(*); McCracken, S. B, 1; Martin, H. M., 7, 9,
21, 22; Poindexter, O. F., 3; Sanford, S., 1(*); Schrader, F. C., 1(*); Smith,
R. A, 4, 6,7, 8, 9; Snelgrove, A. K,, 2; Zuidema, H. P., 1.

Gold: Allen, R. C, 3; Emmons, S. F., 3(*); Lane, A. C., 36, 45; State Board

Geol. Survey, 1; Wadsworth, M. E,, 14.

Ishpeming district: Denning, R. M., 2; Parker, R. A., 1; Snelgrove, A. K., 2.
Ropes mine, geology of: Broderick, T. M., 9.
Mythical mines: Pardee, F. G., 8.

Graphite deposits, Taylor mine area: Zinn, J., 5.
Gravel: See sand and gravel.
Gypsum: Adams, G. I, 1; Allen, R. C,, 3; Diehl, O. C,, 1; Grimsley, G. P.,

Lane, A. C., 37; Nickell, W. P., 1; Sherzer, W. H., 3(a); Stone, R. W, 1,
Analysis of: Clarke, F. W., 4(*).
Geology of: Newland, D. H., 1(*); Parsons, W. H., 2.
Industry: Grimsley, G. P., 1; Mathews, A. A, 1; Santmyers, R. M., 1.
Origin of: Branson, E. B,, 1(*); Grimsley, G. P, 2, 8; Lane, A. C,, 3.
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Industries: Hardenberg, H. J., 4, 5; Osgood, W., 2; Poindexter, O. F., 8;

Sorensen, H. 0., 1; Swineford, A. P,, 5, 7.

Annual report, Commissioner Mineral Statistics: Andrews, R. M., 1; Ed-
wards, J. P., 1; Hanna, T. A., 1, 2; Lawton, C. D., 1, 3; Nankervis, J.
L., 1; Newett, G. A., 2; Russell, J., 1; Swineford, A. P., 8; Wright, C.
E, 1, 2.

Mineral producers: Allen, R. C., 8, 4, 5, 8, 15, 17, 18, 21; Hardenberg, H.
J., b; Smith, R. A, 4, 6, 7, 8, 9; Sorensen, H. O, 1.

Non-metallic: Allen, R. C, 38, 4, 5, 8, 15, 17, 18, 21; Poindexter, O. F., 3;
Smith, R. A, 4,6, 7, 8, 9.

Northern Peninsula: Snelgrove, A. K, 1.

Iron: Brinsmade, R. B., 2; Crowell & Murray, 1; Emmons, S. F,, 3(*); Grant,

U. S, 2; Koch, F. K. L., 1(f); Lake Superior Iron Ore Assoc., 1; Lane,
A. C., 37; McDonald, P. B, 2; Macco, A., 1(f); Mikami, H. M., 1(*);
Pumpelly, R., 4; Rama Rao, B., 1; Richards, F. B, 1(*); Sauvage, E,,
1(f); White, P., 1; Winchell, H. V,, 4.

Conservation of: Leith, C. K., 11; Natl. Conserv. Comm,, 1.

Exploration for: Archibald, R. S., 1; James, H. L., 3(a); Leith, C. K, 7.

Gogebie range, methods of: Hotchkiss, W. O., 2.

Magnetic data: Bath, G. D., 1; Good, S. E,, 1; James, H. L., 1, 2; Petti-
john, F. J., 5; Stratton, E. F., 1; Swanson, C. 0., 2; U. S. Geol. Sur-
vey, 13; Weir, K. L., 1, 2, 3.

Menominee range: Stratton, E. F., 1; Zinner, P., 1.

Geology of: Brooks, T. B., b; Bruce, E. L., 1(*); Emmons, S. F., 1(*);
Foster, J. W., 8, 11; Geijer, P., 1(f); James, H. L., 5(a), 9; Lane, A.
C., 86; Leith, C. K., 5, 9; Parker, R. A, 2; Richarz, 8., 3(a); Rominger,
C. L., 5; Rose, R. 8., 1; Royee, S, 2, 8, 4, 5; State Board Geol. Sur-
vey, 1; Swineford, A. P., 5; Van Hise, C. R,, 8, 18; Wadsworth, M. E,,
1, 14.

Comparison with other deposits: Leith, C. K., 6.

Concentration of: Broderick, T. M., 8; Gruner, J. W., 3; Leith, C. K., 14.

Gogebic range: Allen, R. C. 18; Atwater, G. I, 1, 2; Boss, C. M,, 1;
Dickey, R. M., 4; Hoffman, G. A., 1(th); Hotchkiss, W. O,, 3, 4, T;
Royce, S., 1; Taylor, C. C., 1; Winchell, N. H, 5(a).

Penokee-Gogebic iron-bearing series: Irving, R. D., 6, 12; Sutton, W.
J., 1(th); Van Hise, C. R., 2, 4.

Hydrothermal leaching: Gruner,J. W, 1, 4.

Hydrothermal replacement of: Roberts, H. M., 1.

Marquette range: Derby, E. L., Jr., 1; Hotchkiss, W. O., 7; Kimball, J.
P., 1; Mich. Acad. Sci., 5; Newett, G. A, 1, 3, 5; Quirke, T. T,, Jr.,
1(th); Rominger, C. L., 4; Shumway, W. A., 1; Snelgrove, A. K,,
2; Swanson, C. 0., 1; Van Hise, C. R., 7, 11(a), 13(a), 15; Wads-
worth, M. E, 1, 10; Williams, G. H., 2; Zinn, J., 2, 3.

Gwinn district: Allen, R. C,, 11.

Martite and iron oxides in sideritic ore: Wienert, F., 1.

Negaunee iron formation: Adler, J. L., 1; MacIntosh, A. N,, 1(th).
Republic area: Snelgrove, A. K., 2.

Menominee range: Allen, R. C., 10; Bayley, W. S,, 2(a), 8; Buell, J. L.,
1; Dutton, C. E., 1, 2(a), 4, 7; Hulst, N. P., 2; Lake Superior Min.
Inst., 7; Lamey, C. A., 18, 14, 15; Mich. Acad. Sci., 5; Pettijohn,
F. J.,, 2(a), 8, 6; Rominger, C. L., 4; Trow, J. W,, 1, 2, 3(th), 4(a);
Williams, G. H,, 2; Zinner, P, 1.

Crystal Falls-Alpha area: Pettijohn, F. J., 4, 5.

Crystal Falls area: Clements, J. M., 5; Pettijohn, F. J., 8; Zimn, J,, 8.
Felech Mountain area: Lamey, C. A, 16.

Gravity investigations: Bacon, L. O, 1.

Ice Lake-Chicagon Creek area: James, H. L., 1.
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Iron River district: Allen, R. C., 1: D ;
L6 Wi B LTy y » 1; Dutton, C. E., 6; James, H. L., 2,
i}xdson ore body: Ives, L. E,, 1.
agnetic data: Good, S. E., 1; James, H. L., 1, 2; Pettij )
§; Stratton, E. F., 1; U. 8. Geol. Survey, 13; Wier, K. L?Jghg’ lf 7
Mineral Hills distriet: Dutton, C. E., 5. o
o §t§ge1;arga: Good, S. E,, 1.
rigin of: Gruner, J. W, 1, 8, 4; Irving, R. D., 8; James, H. L., H
Lex?h, C. K., 8; Mann, V. L, 1; Spurr, j E.,, 1; Tyler S.5(Z), 2:
Whitney, J. D., 15; Winchell, N, H., 19. ' T
1(\'}4ogebic 1:range: Leith, C. K., 2.
arquette range: Crump, R. M,, H :
e Eg; : p M., 1(th); Holway, W., 1(th); Wads-
. Menominee range: Fulton, J., 1.

History (?f development: Clancey, T., 1; Hearding, J. H., 2; Hulst, N. P., 1;
Joplmg, J. E, 3; Longyear, J. M., 1; Martin, H. M., 18; Math’er W:,G '
1; Swineford, A. P, 1,2, 8, 5; Winchell, H. V., 1, 2; Zapffe, C, 2.

Goge?{lc é‘ange: Hearding, J. H., 1; Lake Superior Min. Inst., 2; Leith,
. K., 2.
Marquette range: Goodman, R. J., 2; ; i
. Newett% &, Soody » 2; Hulst, H. T., 2; Jopling, J. E,, 1,
Cascade range: McDonald, P. B, 1.
Menominee range: Conlin, T., 1; Swineford, A. P., 6.

Industry: Allen, R. C,, 8, 4, 8, 15, 17, 18, 21; Barrett, L. P., 1; Birkinbine
J., 8(*); Crowell & Murray, 1; Kelly, W., 3; Mich. Geol. Silrvey, 5 13',
Parfie:e, F G., 1; Smith, R. A, 4,6,7, 8, 9; Swineford, A. P, 1,2, 3 ,5 7’
Beneficiation, low grade ores: Cochran, R, 1; Crowell & Muzzra’y ’1:
Snelgrove, A. K., 2; Sweet, A. T., 1; Sweetser, R. H,, 1. T
Fuznzi)c,esly 2(’31;n5c-ey, T., 1; Jopling, J. E., 3; Mather, W. G., 1; Swineford,

Mines: Crowell & Murray, 1; Lane, A. C., 51.

Gases in: Quayle, S. E,, 1.

Gogebic range: Anonymous, 5; Best, B, G., 1.
Ashland, sinking and equipping: Ellard, H. F, 1.
Aurora: Winchell, N. H,, 5(a).
Eureka: Dickey, R. M., 4; Foss, A. L., 1; Nilsen, N. E,, 1.
Eureka-Asteroid: Schaus, 0. M., 1.
Newport: Broan, J. M., 1; Hoffman, G. . ; ;

e A, 1(th); Vallat, B. W, 1;

Palms: Blackwell, F., 1.
Peterson: Eng. Min. Jour., 1.
Wakefield: Hart, W. C., 1.

Marquette range
Abandoned, history of: Hulst, H. T., 2.
Athens: Allen, C. W., 1; Nicolson, C. W, 1.
Blueberry: Archibald, R. S., 2; Chabot, L. S, Jr., 2.
Cliff: Eaton, L., 4; Hayden, J. E., 2.
Curry, water in: Kelly, W., 2.
Holmes: Eaton, L., 2.
Lake, mechanical ventilation at: Eaton, L., 3.
Michigamme, magnetic concentration at: Fowle, J. C., 1.
Morris: Chapman, R. H., 1(th); Hayden, J. E, 1.
Negaunee, No. 3 shaft: Elliott, S. R., 1.
Republic, electricity at: Kelly, W., 4.
Tilden: Allen, C. W, 2.
Ventilation in: Nicolson, C. W., 2,
Volunteer, blasting at: Chabot, L. 8., J r., 1,
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Menominee range: Lake Superior Mining Inst., 3.

Amasa-Porter, sub-stoping: Baxter, C. H,, 2.

Balkan, drag-line stripping and mining: Lawrence, C. E., 1.

Brier Hill, ground movement from mining: Rice, G. S,, 1.

Bristol: Baxter, C. H., 2.

Cannon shaft: Mining World, 3.

Carpenter, sub-level stoping: Wortley, R. B, 1.

Caspian, top slicing at: McEachern, W. A,, 1.

Cayia, water in: Stuart, W. T., 5.

Chapin: Baxter, C. H,, 2; Larsson, P., 1.

Chatham, sub-stoping: Baxter, C. H., 2.

Davidson No. 2: Baxter, C. H., 2.

Hamilton, unwatering of: Jones, J. T., 1, 2.

Loretto: Baxter, C. H,, 1, 2.

Ludington: Browne, D. H,, 1; Jones, J. T., 2.

Penn, electricity at: Kelly, W,, 4.

Pewabic: Baxter, C. H., 2; Brown, E. F,, 1.

Safety in: Crawford, F. S., 2.

Spies-Virgil: Allen, C. W., 3; Elliott, S. R., 2; Hawes, C. C,, 1.

Tobin, block caving and sub-stope system: Roberts, F. C,, 1.

Vulean, square-set mining: Burr, F. L., 1.

West Vulcan: Bond, W., Capt., 1; Schroeder, M. J., 1.

Safety in: Conibear, W., 2; Crawford, F. S, 1, 2; Higgins, E., 2; Lake
Superior Min. Inst., 6.

Valuation of: Allen, R. C., 7, 20; Finlay, J. R., 1(*).

Ventilation in: Eaton, L., 3; Higgins, E., 1; Nicolson, C. W, 2.

Waters in: Chapman, R. H., 1(th); Jones, J. T,, 1, 2; Kelly, W., 2; Lane,
A. C, 40, 51; Stuart, W. T, 5.

Mining: Crowell & Murray, 1.

Costs and production: Brooks, T. B., 2; Mich. Geol. Survey, 5, 13.

Gogebic range: Hotchkiss, W. O,, 3, 7.

Methods: Knoll, W. A., 1; Nilsen, N. E,, 1; Olsen, O. E., 1; Schaus,
0. M., 1; Sullivan, J. C., 1; Williams, P. 8., 1; Zinn, R. P, 1.

North Palms orebody: Berteling, J. F., 1.

Influence of geology on: Royce, S., 4.

Jones step process: Allen, R. C., 3.

Marquette range: Hotchkiss, W. O,, 7.

Future of: Goodman, R. J., 1.

Methods: Allen, C. W., 2; Brooks, T. B., 2, 4; Eaton, L., 5, 7; Elliott,
8. R., 8; Graff, W. W,, 1, 2; Haller, F. J,, 1; Hulst, H. T., 1; Stoek,
H.H, 1

Soft hematite: Eaton, L., 5.

Specular, and magnetic ores: Brooks, T. B., 4; Eaton, L., 7.

Menominee range
Electrical power in: Harger, C., 1; Orbison, T. W., 1.

Methods: Baxter, C. H,, 1, 2; Fulton, J., 2.

Mine drainage investigation: U. S. Geol. Survey, 12,

Pewabic concentrating works: Hardenburgh, L. M., 1.

Sinking shaft through wet gravel and quicksand: Kelly, W, 1.

Soft hematite: Eaton, L., 6.

Methods: Allen, C. W., 2; Baxter, C. H,, 1, 2; Brooks, T. B, 2, 4; Chan-
ning, J. P., 2; Eaton, L., 5, 7; Elliott, S. R., 3; Fulton, J., 2; Graff,
W. W., 1, 2; Haller, F. J,, 1; Hulst, H. T,, 1; Kelly, W,, 1, 2; Knoll,
W. A., 1; Matson, R. C,, 1; Nilsen, N. E,, 1; Olsen, O. E,, 1; Parks, R. D,,
1; Schaus, 0. M,, 1; Stoek, H. H,, 1; Sullivan, J. C,, 1; Williams, P. 8.,
1; Zinn, R. P, 1.

Ore bodies of uniform grade: Brown, E. F,, 2,
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Properties: Brewer, C., 1.
o Soft ores: Eaton, L., 5, 6; Larsson, P., 2; Rothwell, R. P., 1.
res
Analysis of: Chester, A. H,, 1; Goetz, G. W., 1; Harder, E. C., 1(*);
Separk, E. A, 1; Siebenthal, W. A, 1.
Beneficiation of: Cochran, R., 1; Crowell & Murray, 1; Snelgrove, A, K.
2; Sweet, A. T., 1; Sweetser, R. H., 1.
Estimation of: Wolff, J.F.,, 1, 2.
Grading of: Separk, E. A, 1.
Manganiferous: Harder, E. C,, 1(*); Zapffe, C., 1.
Moisture in: Hulst, N. P., 3.
Phosphorus in: Brown, E. F., 1; Browne, D. H,, 1.
Potential ores, flotation of: Keck, W. E., 1, 2, 3.
Sampling of: Bowers, R. W., 1; Brown, E. F., 1; Cromwell, B, 1; Mixer,
C.T., 1; Putnam, B. T, 1.
Stocking of: Eaton, L., 1.
Taxation of: Allen, R. C.,, 7; Young, O. H., 1.
Transportation of: Crowell & Murray, 1; Hearding, J. H., 2; Sampson,
J, 1.
Reserves: Allen, R. C., 5, 7; Birkinbine, J., 2, 4(*); Leith, C. K., 8; Mich.
Geol. Survey, 5; Pardee, F. G., 4; Richards, F. B., 1(*); Zapffe, C., 1.
Lake Superior region: See Lake Superior Region
Lead-silver veins: Lamey, C. A,, 7.
Limestone: Allen, R. C., 4, 15; Grabau, A. W., 3(a); Lane, A. C,, 18, 27, 35,
45, 46; Martin, H. M., 10; Sherzer, W. H., 3(a); Smith, R. A., 8; Trauffer,
W. E., 1(*); Whittemore, C. A, 1.
Industry: Morrison, P. C,, 1, 2.
Quarries: Benedict, A. C,, 1; Pit and Quarry, 1; Randall, C. B,, 1.
Marl: Bergquist, S. G., 1; Davis, C. A, 1, 2; Glock, W. 8., 1(*); Hale, D. J.,
1; Lane, A. C., 87; Pepper, J. F., 1(th); Russell, 1. C,, 1(2).
Molding sand: See sand and gravel.
Non-metallic: Allen, R. C,, 3, 4, 5, 8, 15, 17, 18, 21; Hardenberg, H. J,, 4, 5;
Poindexter, O. F., 3; Smith, R. A., 4, 6, 7, 8, 9; Sorensen, H. 0., 1.
Oil and Gas
Acidizing: Chamberlain, L. C,, Jr., 1; Love, W. W., 1(*).
Bitumen, Nonesuch formation: Carlson, C. G., 2.
Conservation of, legal history: Calvert, F. A., 1; Ely, N., 1; Miller, L. S,, 6.
Crude oils, analyses of: Garton, E. L., 1.
Developments of: Fugate, R. J., 1, 2; Grant, R. P., 1, 2(a); Gulley, M. G., 1;
Hardenberg, H. J., 1, 3; Mich. Geol. Survey, 10, 15; Miller, L. S,, 3;
Natl. Oil Scouts Assoc., 1; Natl. Oil Scouts and Landmen’s Assoc.,
1, 2; Newcombe, R. J. B., 14; Newman, E. A,, 2; Osgood, M., Jr., 1;
Osgood, W., 1; Price, L. W,, 1; Sanger, W. A,, 1; Smith, R. A,, 5, 9;
Terwilliger, F. W, 1, 2, 8; Wasson, T., 1; Wolcott, R. H,, 2.
Discoveries: Howard, W. V., 2; Lyon, N. X,, 2.
Economic effects of: Pogue, J. E., 1.
In salt-bearing rocks: Newcombe, R. J. B., 3.
Lag in: Lyon, N. X,, 6.
Drilling
Deep tests: Lane, A. C,, 27, 85; MacDonald, G. C., 1; Maebius, J. B., 2;
Warren, E,, 1.
Drill pipe, recovery of: Lyon, N. X,, 7.
Exploratory: Lahee, F. H., 1(*), 2(*), 3(*), 4(*), 5(*), 6(*).
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Industry: Grant, R. P., 3, 4; Hardenberg, H. J., 2; Hoffmaster, P. J,, 1;
Lyon, N. X,, b, 8; Walsworth, K. G,, 1.
Future of: Kirkham, V. R. D., 8; Lane, A. C., 27; Lyon, N. X,, 1;
Martin, H. M., 8; Simons, H. F., 2; Smith, R. A,, 4.
United States: Soyster, H. B,, 1.
Influence of structure: Newcombe, R. J. B,, 1,
Leasing for: Lane, A. C., 46; Wender, C., 2.
Production: Carlson, C. G., 8; Pressprich, 0. C,, 1.
Middle western states: Newcombe, R. J. B,, 5.
Pay out rates, southwestern Michigan: Lyon, N. X,, 3.
Pressure maintenance in: Miller, L. S., 2.
Proration: Miller, L. S., 1, 4.
Regulations: Mich. Dept. Conserv.,, 2, 3, 4, 5.
Richfield: Hautau, G. H,, 1, 2.
Salt water disposal: Albright, J. C., 1; Bignell, L. G. E,, 1; Daoust, W.
L., 1; Riggs, C. H., 4; Sanders, T. P, 1.
Shallow: Oil and Gas Jour,, 1.
Statistiecs: Mich. Geol. Survey, 15.
Traverse: Davis, D. W., 1.
Water injection, underground reservoirs: Schoeneck, W. E., 1.

Fields: Newcombe, R. J. B,, T; Oil and Gas Jour., 6; Terwilliger, F. W, 2, 3.

Buckeye: Addison, C. C., 1; Lyon, N. X,, 2.

Central Michigan fields: Zavoico, B. B,, 1.

Clare County: Newcombe, R. J. B,, 12.

Coldwater: Woleott, R. H., 1(a).

Crystal: Eddy, G. E., 3.

Deep River: Landes, K. K, 7.

Deerfield: Lindberg, G. D., 1.

Hart: Riggs, C. H,, 1,

Muskegon: Newcombe, R. J. B, 6.

Northville: Miller, L. S., 5.

Pinconning, CaCO3-Mg ratios, Rogers City and Dundee: Powell, L. M.,
1(th).

Porter: Landes, K. K., 1.

Port Huron: Lane, A, C., 27.

Reed City: Oil and Gas Jour., 5.

Saginaw: Carlson, C. G, 1; Smith, R. A, 1.

Southern Michigan: Oil and Gas Jour,, 1.

Southwestern Michigan: Oil and Gas Jour., 4.

Temple: Maebius, J. B, 1(a).

Walker: Oil and Gas Jour., 3; Riggs, C. H., 3(a).

Walker-Wyoming limit: Oil and Gas Jour., 2.

West Branch: Newman, E. A,, 1.

Gas: Bergquist, S. G, 12.

Conservation of: Calvert, F. A., 1; Natl. Conserv. Comm.,, 1.

Fields: Newcombe, R. d. B, 9.

Gas sands, Mississippian: Hard, E. W., 1.

Liquid gas, underground storage of: Grant, R. P, 5.

Reserves: Rawlins, E. L., 1.

Shoestring fields: Ball, M. W., 1.

Storage of: Grant, R. P., 5; Herringshaw, D. E,, 1; Kornfeld, J. A, 1;
Spindle, J. E,, 1.

Low costs: Simons, H. F.,, 3.

Limest orosity: Hohlt, R. B., 1(*).
Methods: Simons, H. F., 1, 4. 1mestone p y

s Limestone reservoirs: Howard, W. V., 1(*); Murray, A. N,, 1(*).
Well cuttings: Hofstra, W. E., 1(th). Maps: Mich. Geol. Survey, 12, 16.

Exploration for: Lyon, N. X., 8; Wender, C, 1. il and gas investigations: U. S. Geol. Survey, 4, 5, 6, 7, 8, 9, 10, 11,
By surface minerals: Lasky, B. H, 1. 14, 15, 17.
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Wildeat: Mich. Geol. Survey, 11, 18.
Occurrence: Allen, R. C., 3; Hake B. F., 2; Hoffmaster, P. J., 1; Lane,
A. C,, 45; Smith, R. A 2; Wmchell A 8.
Accumulatlon and structure Newcombe, R J. B, 8.
Gratiot County: Rockwood, D. N,, 1(th).
Investigations for: U. S. Geol. Survey, 4,5,6,17,8,9, 10, 11, 14, 15, 17,
North America: Powers, S., 2(*).

Possibilities of: Lane, A. C 27; Nattress, T., 4; Robinson, W, I, 2;

Smith, R. A,, 4.

Origin of: Lane, A. C., 3; Utterback, D. D., 1 (a, th).
Pipelines: Martin, H. M., 25.
Porosity through dolomitization: Landes, K. K., 5.
Wells

Bradley No. 4, Newaygo: Manulik, A. J.,, 1(th).

Natural flowing, Trenton lime: Lyon, N. X., 4.
Well logs: Mich. Geol. Survey, 2.
Well samples: Mich. Geol. Survey, 1.

Magnesium/caleium ratios, method of determination: Jodry, R. L.,

1(th).
Peat: Lane, A. C., 85, 36, 45, 46, 50; Soper, E. K., 1.
Deposits as geological records: Davis, C. A., 4(*).
Petroleum: See oil and gas
Potash, notes on: Allen, R. C., 4; Lindgren, W., 1(*).
Road metal: Lane, A. C, 35, 317.
Salt: Exworthy, A, 1; Holder, C. E, 1; Lane, A. C, 27, 50; Martin, H. M.,
12; Mich. Leg., 1 Phalen, Ww. C., 1 Poindexter, O F 7(a) Sherzer, W
H, 3(a); Wlnchell A, 4.
Industry Allen, R. C 3; Cook C. W, 1, 2; Higgins, 8. G., 1; Parker, E. W,
1; Rominger, C. L., 3 Wmchell A, 2.
Mme Anonymous, 11 Fay, A. H., 1
Origin of: Branson, E. B, 1(*); Cook, C. W., 2; Dellwig, L. F,, 2(th);
Lane, A. C,, 3.
Wells: Fry, W H, 1,2
Sand and gravel: Allen, R. C,, 4.
Foundry sand: Lane, A. C., 46.
Molding sand: Brown, G. G., 2; Lane, A. C., 45.
Production of: Avery, W. M., 1; Rock Products, 1; Ward, F. L., 1.
Shale: Brown, G. G., 1; Lane, A. C,, 36, 37; Ries, H., 2, 3, 4.
Silver: Anonymous, 3; Jackson, C. T., 2, 8, 7; Nishio, K., 1; Noggerath, J.
J., 1(f); Schooleraft, H. R., 5; Swineford, A. P., 5; Winchell, H. V., 2.
Iron River district: Swineford, A. P., 8, 4; Whittlesey, C., 10.
Ontonagon district: Rominger, C. L., 8.
Origin of: Jackson, C. T., 19,
Silver Islet: Fleener, F., 1(*); McDermott, W., 1(*).
Slate: Rominger, C. L., 3; Swineford, A. P., 3, 5.
Stone, Bayport: Benedict, A. C,, 1.
Uranium: Kennedy, B. E,, 1, 2; Vietzke, W. J., 1.
Water: See Water Resources
Mineralogy
Adularia: Winchell, N, H.,, 18.
Agate: Alessi, A. J., 2; Dustin, F., 4; Luoma, H. L., 2.
Algodonite: Koenig, G. A., 2.
Analcite: Hovey, E. 0., 1; Penfield, S. L., 1.
Anthraconite, near Norwood: Wulfman, C. E,, 1.
Apophyllite, Cliff mine: Dana, J. D, 1.
Barite: Hobbs, W. H., 1.
Calcite: Palache, C., 1, 4; Rath, G. von, 1(f); Spiroff, K., 5.
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Celestite: Kraus, E. H,, 2, 3.

Champion area: Mandarino, J. A, 1.

Chlorastrolite: Dustin, F., 2; Hawes, G. W., 1; Luoma, H. L., 3; Winchell,
N. H,, 16.

Chlorite, pseudomorphs of: Pumpelly, R., 3.

Chloritoid: Hobbs, W. H., 1; Lane, A. C,, 1, 2.

Chrysocolla: Joy, C. A,, 1; Luoma, H. L., 4.

Copper: Cornwall, H. R., 4; Rath, G. von, 2(f).

Copper arsenides: Genth, F. A., 1; Koenig, G. A,, 2, 3; Nichols, J. B, 1;
Schwartz, G. M., 1.

Copper oxides: Joy, C. A,, 1; Schaller, W. T, 1; Whitney, J. D,, 4, 8.

Copper-silver nugget: Luoma, H. L., 1

Cranbrook collection: Hatt, R. T., 1.

Datolite: Hayes, A. A,, 1.

Diamond field, Great Lakes region: Hobbs, W. H., 2.

Dickite and chromium silicate, in iron ores: Gruner, J. W., 5(a).

Domeykite: Jackson, C. T., 21; Koenig, G. A., 2, 3.

Eakleite, Isle Royale: Foshag, W. F., 1.

Feldspar: Classen, E., 1; Julien, A. A,, 1; Stewart, D,, Jr, 1.

Float copper: Knowlton, F. G., 1; Kraus, E. H., 4.

Fluorite, Monroe formation: Fitzgerald, P. E., 1.

Fulgurites: Franz, H., 1; Hill, J., 1; Hurd, P., 1

Garnet: Alessi, A. J., 4; Penfield, S. L., 2.

Gems, Isle Royale: Dustin, F., 1, 2.

Glauconite, in Hermansville: Bergquist, S. G., 2.

Griinerite: Lane, A. C,, 1; Richarz, S, 1, 2, 4.

Halite: Slawson, C. B., 4(a); Spiroff, K., 1.

Halloysite: Ayres, V. L., 2(a).

Heavy minerals, podzol soils: Matelski, R. P, 1.

Hematite: Classen, E., 1; Cornwall, H. R., 4; Winchell, N. H,, 8.

Ilmenite: Cornwall, H. R., 4.

Jacksonite: Whitney, J. D., 3; Winchell, N, H., 17.

Keweenawite: Koenig, G. A, 4.

Limonite, Van Buren County: Hill, J,, 2, 3.

Lintonite: Winchell, N. H., 15.

Magnesiosussexite: Gruner, J. W., 2.

Magnetite: Cornwall, H. R., 4.

Manganite: Hobbs, W. H., 1.

Martite, in sideritic ore: Wienert, F., 1.

Melanochaleite: Koenig, G. A., 4.

Michigan: Bigsby, J. J., 1; Dustin, F., 5; Gritzner, G. F., 1; Jackson, C. T,,
17; Mich. College Min. Tech., 1; Parsons, W. H., 1; Poindexter, O. F., 12;
Wadsworth, M. E., 14; Wright, F. E, 1; Zuidema, H. P, 1.

Microcline, native copper: Klein, I, 1.

Mineral collecting: Dustin, F., 5; Gritzner, G. F., 1; Luoma, W. E,, 1,

Minerals in dolomite, Monroe, Michigan: Bacon, L. R., 1.

Minerals in sandstone, Rockford, Michigan: Bay, J. W, 4.

Mirabilite, Isle Royale mine: Lane, A. C., 59; Peck, A. B, 1.

Mohawkite: Koenig, G. A., 2, 3; Richards, J. W., 1.

Nontronite: Ayres, V. L., 2(a).

Northern Peninsula: Ayres, V. L., 2(a); Brooks, T. B., 5; Cornwall, H. R,,

4; Everhart, H. A,, 1; Jackson, C. T., 17; Koch, F. K. L., 3; Luoma, W.
E, 1.

Iron country: Alessi, A. J., 1, 8; Ayres, V. L., 8; Classen, E,, 1; Spiroff,
K., 3.

Isle Royale: Dustin, F., 1, 2; Foshag, W. F., 1; Foster, J. W., 10; Koch,
F. K. L., 8; Winchell, N. H., 16.
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K(;v;veinagv Perinsula: Andress, J. E, 1; Cornwall, H. R., 4; Jackson, C
- 1; Lane, A. C,, 59; Mandarino, J. A,, 1; Palache, C, 1, 3, 4; .
B., 1; Spiroff, K., 2, 5. & G 1 3 45 Peck, 4.

Lake Superior region: Andress, J. E., 1; Ayres, V. L., 3; Foster, J. W., 9;:

Jackson, C. T, 1, 4, 11, 15; Koch, F. K. L., 2, 8; Locke, J., 8, 4; Rich;.rz’

S., 1, 2, 4; Rogers, H. D,, 1; Spiroff, K., 2, 3; Teschemacher, J. E, 1~’

Whitney, J. D., 1, 13, 17; Winchell, N, H., 15. T

Oldhamite, in Allegan meteorite: Tassin, W., 1.
Powellite: Koenig, G. A., 1; Palache, C., 2.
Quartz, isotropic: Winchell, A, N., 8.
Radium, Keweenawan basalts: Urry, W. D,, 1.
Riebeckite: Lane, A. C., 1.
Seamanite: Kraus, E. H,, 5; McConnell, D,, 1.
Serpentine, Ishpeming: Alessi, A. J., 1.
Stibio-domeykite: Koenig, G. A., 2.
Stilpnomelane: Ayres, V. L., 2(a).
Sulphur: Kraus, E. H., 1, 3; Sherzer, W. H., 2.
Sussexite, Iron County: Slawson, C. B., 2.
Thomsonite: Winchell, N. H., 15.
Tourmaline: Alty, S. W, 1(a), 3; Slawson, C. B., 3(a).
Vanadium minerals: Teschemacher, J. E., 1.
; Whitneyite: Genth, F. A., 1.
Zonochlorite: Hawes, G. W., 1; Winchell, N. H., 16.
Mining
Accidents: Channing, J. P., 1; Conibear, W., 1; Fay, A. H., 2; i
Concrete shaft houses: Hayden, J. E., 2. vr & 1 2; Quine, J. T, 1.
Cut-and-fill stoping system: Mendelsohn, A., 2.
i{olistigg problem: Thompson, J. R., 1,

ake Superior region: Jackson, C. T., 11; Lawrence, C. E. *);

W. H., 1; White, P., 2; Winchell, A. N., 2; Winchell, H(.}V.E,:é.z( )3 Stevens,
ane taxation: Allen, R. C,, 7, 20; Gibson, T. G., 1(*); Young, 0. H., 1.
Mine waters: Chapman, R. H., 1(th); Jones, J. T., 1, 2; Kelly, W. 2" Lane

A. C., 40, 44, 51, 57; Stuart, W. T., 5. T
Ontonagon County: Broughton, S. H., 1.

Rock drill, development of: Hawes, E. L., 1(*).

Missaukee County
E ngonian stratigraphy and fauna, from cores: Jacobson, R. C. 1(th)
Oil and gas maps: Mich. Geol. Survey, 16. ’ ’ '
Monroe County: Hubbard, B., 5.
Deerfield oil field: Lindberg, G. D., 1.
Geology of: Nattress, T., 1; Sherzer, W. H., 4.
Mineralogy: Bacon, L. R., 1; Kraus, E. H., 1, 3.
0}1 and gas maps: Mich. Geol. Survey, 16.
Size analysis, beach sand, Sterling State Park: Steiner, W. W., 1(th).

Montcalm County
C?ystal oil field, geology of: Eddy, G. E., 8.
Oil and gas maps: Mich. Geol. Survey, 18.

Montmorency County
Geology of: Land Econ. Survey, 2.
Glacial: Bergquist, S. G., 14.
Pollen studies, Middle Fish Lake: Wilson, I. T., 1.

Muskegon County: Lane, A. C., 27.
Muskegon oil field: Newcombe, R.J. B, 6.
Oil and gas maps: Mich. Geol. Survey, 16.
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Newaygo County
0Oil and gas maps: Mich. Geol. Survey, 16.
Well cores, Garfield Township, stratigraphy and paleontology: Fauser, W.
B., Jr., 1(th); Manulik, A. J., 1(th); Preble, H. D., 1(th).
Northern Peninsula: See also Lake Superior Region; Mineral Resources and
Mineral Industries, copper, iron; Petrography and Petrology.
Geology of: Hubbard, L. L., 5; Locke, J., 2; Whitney, J. D., 2.
Glacial: Lane, A. C., 36; Leverett, F., 13, 14, 27(a); Mich. Acad. Sei., 8.
Metalliferous veins of: Houghton, D., 1.
Paleozoic: Crooks, H. F., 1(th); Ehlers, G. M., 3, 4(a), 11(th); Mich.
Acad. Sci., 8; Rominger, C. L., 2; Savage, T. E,, 1.
Pre-Silurian structures: Credner, H., 2(f).
Geophysical investigations and magnetic surveys: See Explorations and
Surveys.
Mineral industries: Snelgrove, A, K., 1.
Mineralogy: See Mineralogy
Water resources: Brown, E. A., 1; Lane, A. C., 85; Poindexter, O. F,, 5;
Stuart, W. T., 3(a), 4, 6; U. 8. Geol. Survey, 12,
Oakland County: Hubbard, B., 4.
Ground-water resources: Ferris, J. G., 4; Mozola, A. J., 1, 2.
0Oil and gas maps: Mich. Geol. Survey, 16.
Surface geology of: Bingham, M, T, 1.

QOceana County
Hart oil field: Riggs, C. H., 1.
Marl deposits: Bergquist, S. G., 1.
0il and gas maps: Mich. Geol. Survey, 16.

Ogemaw County: Lane, A. C, 27.
Geology of: Land Econ. Survey, 2; Newman, E. A, 1.
Microfossils in deep well: Din, M., 1(th).
0il and gas maps: Mich. Geol. Survey, 16.
Water power of: Land Econ. Survey, 1.
West Branch oil field: Newman, E. A,, 1.

0il and Gas: See Mineral Resources and Mineral Industries

Ontonagon County
Dip-needle survey, Cherokee area: Spiroff, K., 4.
Extrusive and sedimentary rocks, petrographic study of: Hornstein, 0. M,
1(th).
Keweenawan sediments of: Van Altena, P. J., 1(th).
Mining interests and geology of: Broughton, S. H., 1.
Mines of: Jamison, K., 1.
Notes on: Barnes, G. O., 1; White, W. S, 4(a).
Porcupine Mountains, geology of: El-Khalidi, H. H., 1(th); Lane, A. C., 49;
Thaden, R. E., 1(th).
Silver in: Swineford, A. P., 3, 4, 5.
White Pine: Ayer, F. A., 1; Humphrys, C. R,, 1; McLeod, B. H., 1; Mining
World, 1; Ramsey, R. H,, 1; White, W. S, 3, b.
Osceola County
0il and gas maps: Mich. Geol. Survey, 16.
Reed City field: Oil and Gas Jour., b.
Ottawa County: Douglass, C. C., 2.
Ground-water resources, Holland area: Ferris, J. G., 8.
0il and gas maps: Mich. Geol. Survey, 16.
Walker field: Oil and Gas Jour., 3; Riggs, C. H., 3(a).
Walker-Wyoming limit: Oil and Gas Jour., 2.

e
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Paleontology
Algae
As limestone markers: Glock, W. S., 1(*).
Lake sediment, algal origin: Phinney, H. K., 1.
Pre-Cambrian and Carboniferous: Twenhofel, W. H, 1.
Stromatolites: Richardson, E. S., Jr., 1.
Blastoids
Hamilton group: Barris, W. H., 1.
Heteroschisma gracile: Wachsmuth, C., 1.
Brachiopoda
American, synopsis of: Schuchert, C,, 1.
Atrypa: Fenton, C. L., 1.
Cambrian: Walcott, C. D., 3(*).
Color patterns of: Foerste, A. F., 5(*).
Mississippian: Oden, A. L., 1(th).
Strophodonta: Imbrie, J., 1(a).
Traverse group, Gypidula petoskeyensis: Imlay, R. W, 1.
B Winchell’s types, revision of: Ehlers, G. M., 14.
{ Bryozoan
Devonian

1(th).
i Fenestella deissi: Elias, M. XK., 1.
i Fenestellidae, stratigraphic correlation: Deiss, C. F,, 1.

Trepostomata: Duncan, H. M., 1(a), 2.

Escharopora hogbeni, distribution of: Kay, G. M, 1.
Carboniferous: Stevens, R. P, 1.

Ammonoids, America: Smith, J. P, 1.

Coal pebbles in glacial drift, Ann Arbor: Bartlett, H. H., 1.

Fauna, Grand Ledge: Kelly, W. A, 1.
Conodonts, Norwood and Antrim shales: Morse, M. L., 1(th).
Corals: Rominger, C. L., 3.

Aulopora: Fenton, M. A., 3, 4.

Calamoporae, in gravel deposits: Rominger, C. L., 1.

Devonian

Eridophyllum: Stumm, E. C., 8.

Hexagonaria: Stumm, E. C., 2.

Mierocyclus: Stumm, E. C., 3.

Traverse group: Ehlers, G. M., 13, 18; Sloss, L. L, 1.
Favosites alpenensis: Swann, D. H., 1.
Prismatophyllum: Faul, H., 1(th), 2.

Diphyphyllum simcoense: Sherzer, W. H., 1.
Niagaran
Favosites, new species: Berner, R. E,, 1(th).
Heterolasma foerstei: Ehlers, G. M., 2.
Oriented sections, significance of: Grabau, W. E, 1(th).
Reefs of: Grabau, A. W., 4.
Devonian: Faul, H., 2.
Niagaran: Cumings, E. R., 2(*).
Seas: Case, E. C., 8.
Triplasma, Silurian rugose coral; Stumm, E. C., 5(*).
Crinoids
Devonian: Ehlers, G. M., 9; Kirk, E,, 1, 3; Wood, E,, 1.

Hamilton group: Barris, W. H., 2.

Megistocrinus concavus: Wachsmuth, C., 2.

Traverse
Dolatocrinus: Kirk, E., 2.

Stratigraphic significance of: Davies, W. E., 1(th).

Cryptostomata, from Traverse group: McNair, A. H., 1; Slaughter, A. E,,
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Cystoids

Devonian: Stumm, E. C., 10(a).

Lipsanocystis traversensis: Ehlers, G. M., 6.

Trenton: Hussey, R. C., 2.

Devonian

Arthrodiran remains: Case, E. C., 4.

Blastoids: Barris, W. H,, 1.

Brachiopoda: Ehlers, G. M., 14; Imbrie, J., 1(a); Imlay, R. W, 1.

Bryozoa: Deiss, C. F., 1; Duncan, H. M., 1(a), 2; Elias, M. K,, 1; McNair,
A. H, 1; Slaughter, A. E., 1(th).

Corals: Ehlers, G. M., 13, 18; Faul, H., 1(th), 2; Fenton, M. A., 3; Sloss,
L. L., 1; Stumm, E. C,, 2, 8, 8; Swann, D. H,, 1.

Crinoids: Barris, W. H., 2; Davies, W. E., 1(th); Ehlers, G. M., 9; Kirk,
E, 1, 2, 3; Wachsmuth, C., 2; Wood, E,, 1.

Cystoids: Ehlers, G. M., 6; Stumm, E. C,, 10(a).

Detroit River: Stauffer, C. R., 5.

Dundee limestone: Bassett, C. F., 1; Sherzer, W. H., 8.

Fauna: Burgess, C. W., 1(th); Ehlers, G. M., 10; Grabau, A. W., 10(a);
Schuchert, C., 2; Sherzer, W. H., 8; Stumm, E. C,, 4; Williams, H. S, 2.

Fossils, spectrographic analysis of: Uhri, D. C., 1(th).

Fossil zones in wells, southwestern Ontario: Fritz, M. A., 1(*).

Mollusca: La Roeque, J. A., 1(th).

Cephalopoda: Ehlers, G. M., 5; Foerste, A. F., 4.

Gastropoda: Ehlers, G. M., 5; La Rocque, J. A., 2; Linsley, R. M., 1(th);
Radabaugh, R. E., 2(th).

Pelecypoda: La Rocque, J. A., 3.

Ostracodes: Campau, D. E,, 1(th); Coley, T. B., 1(*th), 2(*); Hender-
son, J., 1(th) ; Kesling, R. V,, 1, 2, 8, 4, 5, 6, 7, 8, 9, 11; Kilgore, J. E.,
1(th); McMillan, G. W., 1(th); Stewart, G. A., 1(*); Tabor, N. R,,
1(th); Van Pelt, H. L., 1; Warthin, A. 8, Jr,, 1(a), 2; Weiss, M,, 1(th);
Wuckert, A. E., 1(th).

Reefs: Faul, H,, 2; Henry, W. W,, 1(th).

Silica formation: Kline, V. H., 1(th).

Stromatoporoid reef: Fenton, M. A, 2. .

Traverse-Ferron Point and Genshaw: Smith, G. W., 1(th).

Trilobites: Stumm, E. C,, 6, 7, 9.

Well cores: Beauclair, W. A., 1(th); Burgess, C. W., 1(th); Hamberg, L.
R., 1(th); Jacobson, R. C., 1(th).

Fauna
Carboniferous, Grand Ledge: Kelly, W. A, 1.
Devonian: Burgess, C. W., 1(th); Jacobson, R. C., 1(th); Stumm, E. C, 4;
Williams, H. S, 2.

Dundee limestone: Bassett, C. F., 1; Sherzer, W. H., 8.
Faunal provinces, America: Schuchert, C., 2.
Hamilton, southeastern Michigan: Ehlers, G. M., 10.
Schoharie: Grabau, A. W., 10(a).
Traverse: Stumm, E. C,, 4.

Faunal lists, Limestone Mountain and Sherman Hill: Case, E. C,, 2.

Microfossils, deep wells: Din, M., 1(th).

Pennsylvanian: Kelly, W. A, 1, 2,

Richmond: Foerste, A. F., 1.

Silurian, Ontario Peninsula, Manitoulin: Williams, M. Y., 1.

Silurie: Grabau, A. W., 8(a); Sherzer, W. H., 6.

Unione, Great Lakes, preglacial distribution of; Walker, B., 1.

Flora
Bowmanites: Arnold, C. A., 7.
Callizylon newberryi: Arnold, C. A, 3.
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Cordaitean wood: Arnold, C. A, 2.
Geographical distribution of: Ward, L. F., 1.
Lepidophyte cone: Arnold, C. A., 1.
Megaspores: Arnold, C. A., 10.
Paleobotanical studies: Arnold, C. A, 6.
Antrim shale: Clark, I. M., 1.
Pennsylvanian: Arnold, C. A, 1, 2, 4, 5, 7, 8, 9, 10.
Pollen: Cain, S. A, 1.
Bogs: Houdek, P. K., 1; Potzger, J. E,, 1, 3.
Forest succession indicated by pollen: Potzger, J. E., 1, 2.
Lake sediments: Cain, S. A,, 2; Potzger, J. E,, 2;
Wilson, I. T, 1, 8.
Tension zone, lower Michigan: Potzger, J. E,, 5.
Poatglgacial: Fuller, G. D., 1; Hansen, E. B,, 1; Potzger, J. E., 4; West
. F, 1.
Relic, Keweenaw Peninsula: Bergquist, S. G., 11,
Sphenopterid fructification: Arnold, C. A., 4.
Spore coal: Bergquist, S. G., 13.
Fossil burrows, Ajibik quartzite: Faul, H., 3.
Fossil collecting: Raasch, G. O., 1.
Graptolites
Niagaran: Ehlers, G. M., 12(a).
Ordo;i(cg?n, Calhoun County, stratigraphic significance: Decker, C. E,
1, .
Huron group: Winehell, A, 5.
Lake Superior region: Hall, J., 1; Locke, J., 3, 4.
Lake Superior sandstone: Winchell, A., 6.
Michigan: Martin, H. M., 19.
Mississippian
Brachiopoda: Oden, A. L., 1(th).
Cephalopoda: Garner, H. F., 1(th), 2(th); Miller, A. K., 1, 2.
Coldwater: Lane, A. C., 17.
Limestone exposures at Grand Rapids, fossils in: Strong, E. A., 1.
Marshall: Lane, A. C., 17; Winchell, A., 5, 10, 17.
Point au Gres, revision of E. A. Strong’s species: Ehlers, G. M., 16.
Mollusca: Lane, A. C., 37.
Cephalopoda: Winchell, A., 3.
Black River: Foerste, A. F., 7.
Carboniferous ammonoids, America: Smith, J. P., 1.
Color patterns: Foerste, A. F., 5(*).
Devonian: Ehlers, G. M., 5; Foerste, A. F., 4.
Mississippian: Garner, H. F., 1(th), 2(th); Miller, A. K., 1, 2.
Nephriticerina: Foerste, A. F., 6.
Paleozoic, America: Foerste, A. F., 8.
Silurian: Foerste, A. F., 2,
Devonian: La Rocque, J. A., 1(th).
Gastropoda: Foerste, A. F., 5(*).
Bellerophont muscle scars: Knight, J. B., 1(*).
Devonian: Ehlers, G. M., 5; La Rocque, J. A., 2; Linsley, R. M., 1(th).
Rogers City limestone: Radabaugh, R. E., 2(th).
Snail borings: Fenton, C. L., 8.
Pelecypoda: Foerste, A, F., 5(*).
Devonian: La Rocque, J. A., 8.
Pennsylvanian: Kelly, W. A,, 7(a).
Postglacial: Baker, F. C,, 1.
Monroe formation: Grabau, A. W, 11.
Nomenclature, priority: Stumm, E. C., 1.

£
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Ordovician: Hussey, R. C., 4.
Bibliographic index: Bassler, R. S., 1(*).
Cephalopoda: Foerste, A. F., 7.
Cystoids, Trenton: Hussey, R. C,, 2.
Graptolites: Decker, C. E., 1, 2(*).
Microfossils of, in deep wells: Din, M., 1(th).
Ostracodes: Kesling, R. V., 10.
Reef, Sulphur Island: Ehlers, G. M., 8.
Richmond fauna: Foerste, A. F., 1.
Organic markings, iron ores: Gresley, W. S., 1.
Organic remains, Huronian: Cayeux, L., 1{f); Gresley, W. S., 2.
Ostracodes
Devonian:
Bell shale: Henderson, J., 1(th); Kesling, R. V., 5; Van Pelt, H. L, 1.
Hollinidae: Kesling, R. V., 2; McMillan, G. W., 1(th).
Stratigraphic distribution of: Campau, D. E., 1(th); Coley, T. B,
1(*, th), 2(*).
Traverse group: Kesling, R. V., 1; Warthin, A, S,, Jr,, 2.
Ferron Point: Kesling, R. V., 6, 11.
Genshaw: Kesling, R. V., 8, 4, 7; Kilgore, J. E,, 1(th); Tabor, N. R,,
1(th).
Norway Point: Kesling, R. V., 9; Weiss, M., 1(th).
Ponderodictya, bioseries of : Wuckert, A. E,, 1(th).
Rockport Quarry limestone: Kesling, R. V., 8.
Stratigraphie distribution of: Campau, D. E., 1(th).
Zonal distribution of: Stewart, G. A., 1(*).
Traverse-Hamilton correlations: Warthin, A. S,, Jr., 1(a).
Ordovician: Xesling, R. V., 10.
Paleozoic
Occurrence and distribution of: Cooper, C. L., 1(*).
Statistical morphological classification of: Holmquest, H. J., Jr., 1(th).
Paleozoic: Case, E. C,, 2; Hall, J., 1.
Pennsylvanian: See also Carboniferous.
Faunas: Kelly, W. A, 1, 2.
Flora: Arnold,C. A, 1,2,4,5,7, 8,9, 10; Bergquist, S. G., 13.
Mollusca: Kelly, W. A, 7(a).
Pollen: See Flora
Pre-Cambrian: Walcott, C. D., 2(*).
Reefs
Devonian: Faul, H., 2; Henry, W. W., 1(th).
Niagaran: Cumings, E. R., 2(*); Herndon, T., 1(th); Lowenstam, H. A, 1.
Ordovician, Sulphur Island: Ehlers, G. M., 8.
Paleozoic: Grabau, A. W, 4.
Restricted conditions: Verhoeven, C. 8., 1(th).
Stromatoporoid: Fenton, C. L., 2(*); Fenton, M. A,, 1(a), 2.
Scolecodonts: Eller, E. R., 1, 2.
Silurian
Bibliographic index: Bassler, R. S., 1(*).
Cataract strata: Ehlers, G. M,, 7.
Cephalopoda: Foerste, A. F., 2.
Corals: Berner, R. E,, 1(th); Ehlers, G. M., 2; Stumm, E. C,, 5(*).
Fauna: Grabau, A. W., 8(a); Sherzer, W. H., 6; Williams, M. Y., 1.
Graptolites: Ehlers, G. M., 12(a).
Reefs: Cumings, E. R., 2(*); Herndon, T., 1(th); Lowenstam, H. A, 1.
Stromatoporoid, Niagaran: Fenton, C. L., 2(*).
Stromatolites, Lower Huronian: Richardson, E. S., Jr., 1; See also algae.
Stromatoporoid reef: Fenton, C. L., 2(*); Fenton, M. A,, 1(a), 2.
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Supposed fossil from co i
DpO: pper-bearing rocks:
Trilobites, Devonian: Stumm, E. C.g6og SQ Wadsworth, M. E. 8.
Vertebrates e
grthrodiran remains: Case, E. C., 4.
eaver: Cahn, A. R, 1, 2; En els, w
Boitherium: Gidley, J. W, 1. b 1
Caribou, barren ground: Hibbard, C. W, 1.
E'_lephas primigenius americanus: Case, E. C 5
glshis, Paleozoic: Newberry, J. 8., 2.’ T
resh-water sheepshead, Cheboygan County: M
Blkgarr}mal bones,l Sleeping Bear dune: Gate}s’,' D. ul\ll)lb,s,lc' b 1
arine mammals in Pleistocene beaches: Handle i C ! 0
Mastodon: Case, E. C., 6; MacAlpin, A. J,, 1; Macg;n'd'y i-’IJII\'/f li
Warren, J. C., 1; Winchell, A,, 7. T
Owibos: Gidley, J. W, 1.
Platygonus compressus: Wagner, G, 1.
Symbos cavifrons: Case, E. C., 1.
Woolly elephant: Sherzer, W. H., 10
Well cores T
Antrim and Crawford counties: Bur
: ess, C. W. .
Bay and Arenac counties: Hambergjg L. ’R. 1(ti1)1(th)
Clare County: Beauclair, W. A., 1(th). '
M}crofossils, deep wells: Din, M., 1(th).
l\N’IlssaukeeCCounty: Jacobson, R. C., 1(th).
ewaygo County: F ; i
B o y: Fauser, W. B., Jr., 1(th); Manulik, A. J., 1(th); Preble,
Washtenaw County: Coupal, F. E,, 1(th).
Pezrography and Petrology
ccessory minerals, pre-Cambrian: Tyler, 8. A., 3;
ﬁmygdules, Keweenaw district: Wadswor,*th; M’ 133’ gf‘ry, W Do L
nalg(s:)s, ;(():1){5 4air>1kd nr51irierals: Chamberlin, R. T., ’1 Clarke, F. W., 1(*)
s , s *Y . i . v y ',
Wil A, N,,) ) (*), 7(*); Sundius, N., 1; Washington, H. S., 1(*);’
Calcium carbonate- i i i
RTINS ate-magnesium ratios, Dundee-Rogers City: Powell, L.
Pitchstone porphyry, Isle Royale:
I s yale: Jackson, C. T. .
Slate and dike, Marquette range: White, E. E 1’ 1
guvergnose rocks: Lane, A. C., 39, ’ T
araga County, Huronian rocks: Chynoweth, C. E
Basic massive rocks, Lake Su i i Bavlon K
, perior region: Bayl
Bayport chert: Dustin, F., 3. ¢ wieys We S, 10,
Calcite: Curren, R. F., 1(th); Palache, C,, 1, 4.
Clay slates, Huronian: Wichman, A, 1.
grystal Falls district: Clements, J, M. 3,4,5
eformation lamellae in quartz, Aji ; ati i
mati , Ajibik formation: i
Detroit River series: Tharp, M., 1(th). stiom: Tairbaim, H. W, 1.
Dikes:
Intrusion of into Lower Huronian: Cl
Lighthouse Point: Lane, A. C, 29.. ements, J. M., 4.
II;Iewport mine: Hoffman, G. A., 1(th).
egmatite dikes, contact metamorphic effects of: C
; s ¢ Conrad, M. A.
Domeyk{te group, x-ray study of: Ramsdell, L. S., 1 o M. A 1(ER).
Eagle River district: Pumpelly, R., 2. o
Extrusive and sedi t q i i
it v 1(tr}?;,n ary rocks, Ontonagon and Gogebic counties: Horn-
Ellipsoidal structure, pre-Cambrian: Clements, J. M., 6
Felch Mountain district, gneissic complex: Lehner, R.,, 1(th).

y Ly
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Feldspar, secondary enlargement of: Van Hise, C. R,, 1.
Ford River granite: Dickey, R. M., 3.
General: Wadsworth, M. E,, 14,
Geochemical and radiometric investigations: Orajaka, S. O., 1(th).
Grain size, igneous rocks: Lane, A. C., 29, 34.
Granite-slate contact, Eureka mine: Dickey, R. M,, 4.
Granitization, Lake Pelesier area: Porturas, P. A., 1(th).
Griinerite: Richarz, S, 1, 2, 4; Sundius, N,, 1, 2,
Heavy mineral studies

Ajibik and Mesnard quartzites: Jackson, K. C., 1(th).

Pennsylvanian sandstones: Kelly, W. A,, 4.

Podzol soil profiles: Matelski, R. P., 1.

Pre-Cambrian: Tyler, S. A, 2.

Holyoke meta-sediments, Dead River basin: Engel, T., Jr., 1(th).

Hornblende, paramorphic origin of: Irving, R. D., 8.

Hornblendes and aungites, enlargement of: Van Hise, C. R,, 3.

Huron Mountains: Berner, P. C., 1(th); Brady, M. B, 1(th); Orajaka,
S. 0., 1(th).

Huronian: Brooks, T. B., 7, 8; Chynoweth, C. E., 1(th); Clements, J. M,, 4;

Elkington, R. B., 1(th) ; Pettijohn, F. J., 3; Wichman, A., 1, 2.

Insoluble residues
Bell: Eddy, G. E., 1.

Detroit River: Cooley, G. A, 1(th); Saunders, J. M., 1(th); Wellman,
D. C, 1.

Dundee: Cooley, G. A., 1(th); Eddy, G. E., 1; Wellman, D. C,, L

Sylvania: Alty, S. W, 2,

Traverse: Eddy, G. E., 1; Simons, M. E,, 1(th), 2(th).

Intrusives
Clarksburg: Leedy, F., 1(th).

Grain studies of: Lane, A. C., 29.
Marenisco range: Beutner, E. L., 1(th).
Mount Bohemia: Lane, A. C., 50.

Isle Royale: Lane, A. C., 6.

Jacksonite, optical characters of: Winchell, N. H., 17.

Jacobsville sandstone: Denning, R. M., 1(th).

Keweenawan: Broderick, T. M., 5, 6; Cornwall, H. R., 2, 3; Grout, F. F,,
1(*); Lane, A. C., 53, 69; Urry, W. D., 1; Van Altena, P. J,, 1(th); Win-
chell, A. N,, 1; Zinn, J., 1(th).

Keweenaw Point: Hubbard, L. L., 3.

Kitchi conglomerite: Hagni, R. D., 1(th).

Lake Enchantment area, sub-Huronian sediments: Brooke, G. L., 1(th).

Lake Superior region: Bayley, W. S., 1(*); Brooks, T. B,, 7, 8; Credner, H.,
3(f); Wadsworth, M. E., 14; Whitney, J. D., 19; Winchell, N. H,, 14.

Laurentian: Brooks, T. B., 9.

Leucoxene, nature of: Tyler, S. A, 1.

Little Preque Isle: Tara, M. E,, 1(th).

Magmatic differentiation
Copper-bearing series: Lane, A. C., 7.

Effusive rocks: Powers, S., 1(*).
Keweenawan lavas: Broderick, T. M., 5, 6; Cornwall, H. R,, 2, 3.
Xenolithic lamprophyre dikes: Ayres, V. L., 1.

Magnesium/calcium ratios, well samples: Jodry, R. L., 1(th).

Marenisco range, intrusives of: Beutner, E. L., 1(th).

Marquette district: Van Hise, C. R., 15; Williams, G. H., 2.

Marshall: Hobbs, R. A., 1(th); O’'Hara, N. W., 1(th); Stearns, M. D,, 1, 2.

Menominee district: Williams, G. H., 2.

Michigamme district, volcanics of: Clements, J. M., 1.

T,
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Mineral fragments, secondary enlargement: Irving, R. D., 4.
Mount Bohemia, intrusives: Lane, A. C., 50.
Mount Houghton felsite: Fritts, C. E., 1(th).
Northern Peninsula: Allen, R. C., 12; Brooks, T. B, 5.
Peridotite, Presque Isle: Creveling, J. G, 1.
Pine Creek area: Higgins, J. W., 1.
Pitchstone: Foster, J. W., 10; Jackson, C. T., 13.
Porcupine Mountain area: El-Khalidi, H. H., 1(th); Hornstein, 0. M., 1(th);
Thaden, R. E., 1(th).
Quinnesec complex: Prinz, W., 1(th).
Radium, Keweenawan basalts: Urry, W. D., 1.
Randville dolomite: Theodosis, S. D., 1(th).
“Red Rock”, Porcupine Mountains: Thaden, R. E.,, 1(th).
Salina salt, textural relationships: Dellwig, L. F., 1(a).
Sedimentary
Beach sands: Espenshade, E. B., Jr., 1(th); Pettijohn, F. J., 1; Steiner,
W. W., 1(th).
Cary and Valders till, northeastern Wisconsin: Murray, R. C., 1(*).
Dune sands: Calver, J. L., 1; Espenshade, E. B., Jr,, 1(th); Lutz, H. J., 1.
Eskers, analyses of: Erickson, R. L., 1(th); McCallum, M. L., 1(th);
Sandefur, B. T\, 1(a); Schmitt, G. T., 1(th).
Fine-grained, correlation of: Paige, D. S., 1(th).
Keweenawan, Ontonagon County: Van Altena, P. J., 1(th).
Lake Erie, mechanical analyses of: Gacek, W. F.,, 1(th).
Marshall: Hobbs, R. A., 1(th) ; O’'Hara, N. W., 1(th); Stearns, M. D., 1, 2.
Mississippian, analysis of: Kropschot, R. E., 1(th).
Sand grains, types of: Sherzer, W. H., 7.
Sand, nonwetting, Muskallonge Lake: Tague, G. C., 1.
Sand, size analyses of: Marschner, A. W., 1; Steiner, W. W, 1(th).
Silurian, analysis of: Melhorn, W. N., 1(th).
Sphericity and roundness of: Calver, J. L., 1; Espenshade, E. B., Jr., 1(th);
Hobbs, R. A., 1(th).
Unconsolidated sands, petrofabries of: Smith, H. C., Jr., 1(*,th).
Whittlesey beach sediments: Brabb, E. E., 1(th).
Serpentinite, Presque Isle: Krimmel, C. P., 1(th).
Shales, radioactivity and organic content of: Beers, R. F., 1.
Spectrochemical analysis, limestone and dolomite: Kramer, J. R., 1(th).
Sylvania: Alty, S. W., 2; Carman, J. E,, 1,
Petroleum: See Mineral Resources and Mineral Industries
Physical Geology: See also Sedimentation
Base level, northern Michigan: Van Hise, C. R, 14.
Bog, Hartford: Osvald, H., 1.
Camp Custer area: Leverett, F., 22.
Caverns, influence on topography: Russell, I. C., b.
Chemical evolution, ocean: Lane, A. C., 42.
Cirques, northwestern Michigan: Kelly, W. A, 11(a).
Climatic changes, pedologic evidence of: Veatch, J. O., 3.
Coastal lakes, origin of: Evans, O. F., 8.
Drainage features
Artificial: Miller, D. G., 1.
Carboniferous area: Mudge, E. H., 2.
Delta, St. Clair River: Cole, L. J., 1.
Distributaries St. Clair and Detroit rivers: Taylor, F. B., 23(a).
Elsie and Perrinton quadrangles: Leverett, F., 24(a).
Glacial
Abandoned channels, lower Huron: Bay, J. W., 1.
Erie-Ohio basins: Leverett, F., 3.
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Fort Wayne outlet: Mich. Acad. Sci., 2.
Grand Ri{;:ar, evolution of: Bergquist, S. G., 20(a); Bretz, J. H., 5.
Great Lakes basins: Newberry, J. S,, 1.
Kalamazoo and other old outlets: Gordon, C. H., 2.
Probable outlet, Lake Superior: Winchell, N. H,, 1.
Southeastern Michigan: Bay, J. W, 3.
Submerged valley, Mackinac Straits: Stanley, G. M., 5.
Tahquamenon and Manistique: Bergquist, S. G., 7.
Grand River: Bergquist, S. G., 20(a); Mudge, E. H,, 1, 5.
Great Lakes basins: Newberry, J. S,, 1.
Lateral erosion: Jefferson,é\d. S V]\)I., I::)I L
eanders, Middle Rouge: Davis, D. H,, 1. )
Ilg’dre-glacial: Forsythe, J. T., 1(th); Mudge, E. H., 4, 6; Whittlesey, C., 11.
River development, Deer River: Clements, J. M., 2(a).
Saginaw Valley: Lane, A. C,, 5.
Scaurs, River Rouge: Jefferson, M. S. W, 2.
St. Marys River: Channing, W. F.,, 1.
Stream capture: Bowman, I, 1; Lane, A. C,, 8.
Valley filling: Parkins, A. E,, 1(a), 2.
Western Michigan: Wooldridge, C. W., 3.

Drift deposits: Winchell, A., 16(a), 24.

Cary and Valders, northeastern Wisconsin: Murray, R. C., 1(*).

Faulting and accompanying features i.n: Hgnrlch, C., 1.

Jasper conglomerate, index of drift dispersion: Slawson, C. B, 1.

Lake Superior region: Agassiz, L., 1, 2; Desor, E., 1, 3, 4;
Shepherd, F., 2; Whittlesey, C., 8. . .

Lithological and textural variations in: Krumbein, W. C., 1.

Northward transportation of: Winchell, A., 9.

Northwest United States: Whittlesey, C., 2.

Red, Manistee area: Bergquist, S. G., 23(a).

Drumlins: Russell, I. C., 7(a).

ies: ist, S. G., 17.
Cheboygan and Presque Isle counties: Bergquist, ,
Distribution of: Bergquist, S. G., 16; Taylor, F. B., 20(a).
Grand Traverse region: Leverett, F., 6(a).
Northern Michigan: Russell, I. C, 6.

Dunes

Along shores, upper American lakes: Desor, E., 5.
Fine-textured material in: Lutz, H. J., 1.

Form and wind direction of: Smith, H. T, U,, 1.

Grain roundness of, western Michigan: Calver, J. L., 1.
Grand Sable: Bergquist, S. G., 8.

Herring Lake embayment: Secott, I. D, 7.

Lake Michigan: Parkins, A. E,, 8; Scott, I. D, 5(a).
Lake Superior: Bergquist, S. G., 8; Desor, E., 2.
Manistique area: Stevenson, E. B,, 1.

Perched, Manistee moraine: Dow, K. W, 1.
Physiography of: Scott, I. D., 4(a).

Sleeping Bear: Gates, F. C., 1.

Strand: Scott, I. D., 6(a), 8(a), 9(a).

Ventifacts, Sleeping Bear Point: Dow, K. W, 2.

Earthquakes: Hobbs, W, H., 4; Hussey, W. J., 1; Lane, A. C,, 45.

Later S phases of: Clements, D., 1(th).

Elevation systems, North America: Foster, J. W., b.
Erosion cliffs and talus, lower Devonic: Grabau, A. W., 6.
Eskers: Sandefur, B. T, 1(a); Schmitt, G. T., 1(th).

Mason: Erickson, R. L., 1(th); McCallum, M. L., 1(th); Wooster, L. C,, 2.

Faulting, glacial sand and gravel: Henrich, C., 1.
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Foliation and sedimentation, Lake Superior region: Winchell, A., 30.
Folds resulting from vertically acting forces: Robinson, W. I, 1.
General
Diagonal system in physical features: Winchell, A, 21,
Geology, factor in soil classification: Veatch, J. 0., 1.
Geology, relation to pedology: Veatch, J. 0., 2.
Geothermal data: Agassiz, A,, 2; Darton, N. H., 3.
Copper district: Birch, F., 1; Fisher, J., 2; Hotchkiss, W. 0., 1; Kraskovsky,
S. A, 1(f); Lane, A. C,, 62(a), 64; Wheeler, H. A, 1.
‘Gradients: Lane, A, C., 18, 27, 28(a), 62(a), 70; Noble, J. A., 1(*).
Post-glacial time calculations from: Hotchkiss, W. 0., 1.
Glacial: Bergquist, S. G., 15(a); Lane, A. C,, 46; Leverett, F., 19, 20; Martin,
H. M, 256,17
Alcona County: Lane, A. C., 27.
Bessemer area: Brown, E. A, 1.
Champlain valley: Chapman, D. H, 1(*).
Chicago area: Leverett, F, 2(%).
Dickinson County: Lane, A. C., 45,
Douglas Lake, Cheboygan County: Wilson, I. T., 3.
Erie-Ohio basins: Leverett, F., 3.
Expression of structural features: Newcombe, R. J. B., 10.
Genesee County: Bretz, J. H, 1.
Great Lakes region: Hough, J. L., 6; Spencer, J. W. W, 2(*); Taylor, F.
B, 4, 21(*), 22(*), 24(a), 26, 29.
Iron County: Bergquist, S. G., 4; Lane, A. C., 45,
Iron River district: Stuart, W. T., 4.
Kalamazoo, vicinity of: Leverett, F., 25(a).
Lake Superior region: Agassiz, L., 1, 2; Leverett, F., 12; Shepherd, F., 2.
Lapeer County: Lane, A. C., 27.
Luce County: Bergquist, S. G, 3.
Marquette region: Davis, C, A, 8.
Milorginee County: Lane, A. C., 45; Trow, J. W., 4(a); Ver Wiebe, W.
Montmorency County: Bergquist, 8. G, 14.
Northern Peninsula: Lane, A. C., 36; Leverett, F., 13, 14, 27(a); Mich.
Acad. Sci,, 8.
Northwestern United States: Whittlesey, C., 2.
Oakland County: Bingham, M. T, 1.
Pitted outwash: Thwaites, F. T., 1(*).
Platte and Crystal lake depressions: Calver, J. L., 2.
Pleistocene research: Flint, R. F., 1(*).
Pleistocene sediments, Lake Erie: Ross, A. R, 1(th).
Post-Cary glacial substages: Hough, J. L., 5
Pre-Cambrian tillite: Pettijohn, F. J, 7(a).
Pre-Huronian, Menominee district: Trow, J. W., 4(a).
Relationship to settlement: Martin, H. M., 18,
Roscommon County: Ver Wiebe, W. A, 8.
Sault Ste. Marie area, Pleistocene clays of: Baldwin, D, C., 1(th).
Southern Peninsula: Bergquist, 8. G., 21(a); Leverett, ¥., 4(a), 5, 15, 28;
Mich. Acad. Sci., 4.
Succession, eastern Michigan: Taylor, F. B., 13(a).
Van Buren County: Terwilliger, F, W., 4.
Wexford County: Stewart, D. P,1,
Wisconsin substages and late Wisconsin events: Flint, R. F,, 2.

Grand Marais embayment: Tague, G. C., 2.
Great Lakes

Drainage basins of: Newberry, J. S., 1.
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Erie
Islands in, formation of: Coolk, % ’%VV., I;.(*)
Origin of, preglacial: Claypole, E. W, .
Pleistocer’le and recent sediments of: Ross, A. R., 1(th).
Status of in land tilting: Taylor, F. B., 27.
Glacial
Algonquin: Stanley, G. M., 6(a); Taylor, F. B, 8.
Beaches of
Abandoned: Goldthwait, J. W., 2; Stanley, G. M., 1(th); Taylor, F.
B., 2, 3, 12(*), 17(a); Wright, G. F,, 1.
Algo,nq,uin: Goldthwait, J. W., ?;, 4(a); Leverett, F., 17(a); Spencer,
J. W. W.,, 6; Stanley, G. M., 4(a); Taylor, F. B,, 10; Upham, W., 3.
Arkona: Taylor, F. B., 19. '
Correlation of: Goldthwait, J. W., 1(*); Leverett, F., 1, 30(a), 32;
Taylor, F. B., 14(a), 15.
Erie basi’n: Leverett, F., 1, 32; Taylor, F. B., 15.
High level: Spencer, J. W. W, 4.
Huron basin: Leverett, F., 30(a), 32; Taylor, F. B,, 15.
Iroquois: Goldthwait, J. W, 3(. n
Isle Royale: Stanley, G. M., 1(th).
Lake Superior basin: Leverett, F., 29; Stanley, G. M., 1(th); Taylor,
F. B, 2, 5(*), 12(*).
Mackinac Island: Taylor, F. B,, 1.
Marine mammals in: Handley, C. O., Jr., 1.
Nipissing: Taylor, F. B., 5(*), 10.
Saginaw basin: Leverett, F., 26(a), 30(a).
Saginaw County: Cooper, W. F,, 3.
Warren: MacLachlan, D. B,, 1(th); Taylor, F. B, 14(a); Upham, W, 3.
Whittlesey: Brabb, E. E., 1(th); Stanley, G. M,, 2.
Chicago, stages of: Bretz, J. H,, 3.
Closing of: Smyth, B. B,, 1.
Correlation with I’;ake Agassiz: Leverett, F., 16(a).
Correlative ice borders, Superior basin: Leverett, F., 21(a).
Departure of ice sheet from: Upham, W., 2(a).
Isobases of: )
Algonquin and Iroquois: Goldthwait, J. W., 3.
Huron-Erie district: Leverett, F., 31(a).
Post-Algonquin: Goldthwait, J. W., 5(a).
Levels, indicated by river terraces: Bay, J. W., 2.
Maumee: Taylor, F. B., 18, )
Michigan lake ba’sin, levels of: Goldthwait, J. W., 2; Hough, J. L., &.
Nipissing: Stanley, G. M., 6(a).
Saginaw basin: Bretz, J. H., 4; Leverett, F., 23(a).
Time relations of: Leverett, F., 18(a).
Warren: Taylor, F. B., 18.
Whittlesey: Taylor, F. B., 18, 19.
Harbors, history of: Shaler, N. S., 1.
History ,of: Leverett, F., 11; Martin, H. M., 6; Spencer, J. W. W, 3(a), 7,
8; Taylor, F. B., 21(a), 24(a), 29.
Huron: Anonymous, 10; Jefferson, M. S. W, 1.
Along shore of: Bigsby, J. J., 1; Lane, A, C., 36.
Deep water sediments: Weinberg, E: L., 1(th). N
Topographic expression of geology in: Eveland, H. E., Jr., 1(th).
Wave cutting: Lane, A. C,, 27.
Levels of: Hough, J. I:., 4; Lachlan, Major, 1; Mather, W. W,, 1; Taylor,
F. B., 7; Whiting, H., 1; Whittlesey, C., 4, 8.
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Michigan
Bathymetric studies: Evans, O. F,, 1.
Bottom deposits: Hough, J. L., 1(th), 2, 8; Snodgrass, D. B., 1(th).
Geomorphology of basin: Thwaites, F. T,, 4.
Low water stage, postglacial: Hough, J. L., 4.
Shore features of: Bretz, J. H., 2; Evans, O. F., 7, 12.
North shore, lakes Huron and Michigan: Lane, A. C., 36.
Ontario, preglacial origin of: Claypole, E. W., 1.
Origin of: Newberry, J. S, 1; Spencer, J. W. W., 2(*), 3(a), 5.
Sources of water, subterranean: Shufeldt, G. A., 1.
Studies of: Spencer, J. W. W, 8, 9; Taylor, F. B,, 9.
Superior: Marcou, J., 1(f); Rivot, L. E., 3(f), 4(f); Whittlesey, C., 9.
Basin of: Leith, C. X, 4.
Geologic history of: Bell, R,, 1.
Levels of: Mather, W. W, 1; Whittlesey, C., 8.
Sublacustrine geology of: Irvin, W. C., 1(th).
Harbor lakes, origin of: Evans, 0. F., 2(a).
Howell anticline
Location by radioactivity: Lane, A. C., 68(a).
Origin of: Kilbourne, D. E., 1(th).
Huronian weathering and sedimentation: Trow, J. W., 4(a).
Ice work: Scott, I. D., 2(a), 3; Sherzer, W. H,, 5; Winslow, D. C., 1(th);
Zumberge, J. H., 1(a), 2.
Imbrication and initial dip, Keweenawan: White, W. S, 1.
Influence of subsurface geology on electromagnetic waves: Gibbs, C. J., 1(th).
Inland lakes: Seott, I. D, 1.
Kames, near Lansing: Wooster, L. C., 1.
Keweenaw fault: Lane, A. C., 56(a), 58.
Lake Huron region, geology and geography of: Bigsby, J. J., 1, 2.
Lake Superior geosyncline: Hotehkiss, W. O., 5.
Limonite-sand concretions, Spring Lake: Nichols, H. W., 1.
Loess-like silt, Ann Arbor: Heyman, L., 1(th).
Mackinac Straits, submerged valley: Stanley, G. M., 5.
Marlite balls: Kindle, E. M., 1.
Metamorphism: Clements, J. M., 4; Lamey, C. A., 12(a); Williams, G. H.,
1, 2.
Randville dolomite: Theodosis, S. D., 1(th).
Regional, pre-Cambrian: James, H. L., 8(a).
Republic granite: Lamey, C. A,, 2, 8, 5.
Moraines
Correlative beaches of: Leverett, F., 1, 30(a), 32; Taylor, F. B., 14(a), 15.
Lake Superior basin: Leverett, F., 29,
Port Huron system: Bergquist, S. G., 19(a); Taylor, F. B., 28.
Recessional, significance of: Taylor, F. B., 11.
Terminal, second glacial epoch: Chamberlin, T. C., 1.
Nonwetting sand, Muskallonge Lake: Tague, G. C., 1.
Northern and northwestern lakes: Schermerhorn, L. Y., 1.
Postglacial
Ann Arbor: Wooldridge, C. W., 2.
Central Michigan, submergence: Mudge, E. H., 3.
Champlain valley, history of: Chapman, D. H., 1(*).
Detroit: Taylor, F. B., 16(a).
Lake Michigan, low-water stage: Hough, J. L., 4.
Platte and Crystal lake depressions: Calver, J. L., 2.
Time determinations from sediments: Wilson, I. T., 2(a).
Western Michigan: Wooldridge, C. W., 1.
Pre-Pleistocene geomorphology, Saginaw lowland: Rhodehamel, E. C., 1(th).
Recession of lakes, relation to soil profiles: Veateh, J. O., 4.
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Ripple marks
Salina formation: Kaufmann, D. W, 1.
Wave formed: Evans, O. F,, 8, 9, 11,
Salina salt basin, rim collapse: Landes, K. K., 6(a).
Salina salt deposition: Briggs, L. L, Jr., 1{a); Lucas, P. T, 1(th).
Sedimentary overlap: Grabau, A. W., 5(*).
Sediments, transportation of: Evans, O. F,, 4, 6.
Shore features
Beach cusps, origin and classification: Evans, O. F., 13.
Beach erosion: Billings, N. F., 1; Brater, E. F., 1; Univ. of Mich,, 1.
Lake Huron: Jefferson, M. S. W, 1.
Wave cutting: Lane, A, C., 27.
Lake Michigan: Bretz, J. H., 2; Evans, O. F.,, 12.
Low and ball, eastern shore: Evans, O. F,, 7.
Recent: Lane, A. C., 35.
Spits, bars, ete., origin of: Evans, O. F,, 10.
Singing sands: Richardson, W. D., 1.
Sinkholes: Poindexter, O. F., 5, 6.
Subsurface currents in lakes: Evans, O. F., 5.
Surface deposits, pre-glacial: Lane, A. C., 19(a).
Tar as trap for humans: Kelly, W. A,, 9.
Terrestrial tides determined from gravity deviations: Chapman, W. B., 1(th).
Tidal gravity measurements: Rose, H., 1(th).
Uplift
Due to glacial melting: Gutenberg, B, 1.
Elsie and Perrinton quadrangles: Leverett, F., 24(a).
Glacial and postglacial: Hobbs, W. H., 3.
Great Lakes region: Gilbert, G. K., 1; Hubbert, M. K., 1(*); Moore, S., 1;
Taylor, F. B., 25, 26.
Relation to glacial lakes, Saginaw basin: Leverett, F., 23(a).
Status of Lake Erie in: Taylor, F. B., 27.
Valley train deposits: Bergquist, S. G., 5(a), 6.
Varved deposits: Bergquist, S. G., 22.
Pre-Cambrian, granite pebble in: Brigham, E. M., 1.
Walnut Lake, Oakland County: Lane, A. C., 46.
Wave action, on submerged shelf: Evans, O. F., 14.
Weathering: Ehlers, G. M., 1; Zirbel, N. N, 1.
Weathering and sedimentation, Menominee district: Trow, J. W,, 4(a).
Presque Isle County
Drumlins in: Bergquist, S. G., 17.
Geology of: Grabau, A. W., 1; Winchell, N. H,, 2.
Ferron Point and Genshaw formations in: Smith, G. W., 1(th).
Reefs: See Paleontology
Roscommon County
Geology of: Land Econ. Survey, 2; Ver Wiebe, W, A, 3.
0il and gas maps: Mich. Geol. Survey, 16.
Soils, relation of vegetation to: Lane, A. C., 35.
Saginaw County
Atlas of: Imperial Publishing Co., 1.
0Oil and gas maps: Mich. Geol. Survey, 16.
Pleistocene beaches of: Cooper, W. F., 8.
Saginaw oil field: Carlson, C. G., 1; Smith, R. A,, 1.
St. Joseph County: Hubbard, B., 4.
Salt: See Mineral Resources and Mineral Industries

Sand: See Mineral Resources and Mineral Industries



438 INDEX OF MICHIGAN GEOLOGY

Sanilac County
Atlas of: Cookingham, E. R, 1.
Geology of: Gordon, C. H., 1.

Schooleraft County
Big Spring: Poindexter, O. F., 5.
Geology of: Land Econ. Survey, 2; Poindexter, O. F., 1.
Oil and gas possibilities: Robinson, W. 1., 2.
Sinkholes, Indian Lake region: Poindexter, O, F., 5, 6.

Sedimentary Geology: See Petrography and Petrology; Physical Geology
Shale: See Mineral Resources and Mineral Industries
Silver: See Mineral Resources and Mineral Industries

Soils: Lane, A. C., 17, 35; Winchell, A,, 11.
Alma area: Hearn, W. E., 1.
Classification, geology factor in: Veatch, J. O, 1.
Heavy minerals in podzol soils: Matelski, R. P., 1.
Loess-like silt, Ann Arbor: Heyman, L., 1(th).
Pedologic evidence of climatic changes: Veatch, J. O., 3.
Pedology, relation to geology: Veatch, J. O., 2.
Soil profiles, relation to lakes: Veatch, J. O., 4.

Southern Peninsula: See also Mineral Resources and Mineral Industries;
Stratigraphy, Paleozoic
Geology of: Lane, A. C., 3; Mich. Acad. Sci, 4; Rominger, C. L., 8.
Surface: Bergquist, S. G., 21(a); Leverett, F., 4(a), 5, 15, 28; Mich. Acad.
Sei., 4.
Notes on: Douglass, C. C., 3.
Water resources of: Fuller, M. L., 2, 5; Lane, A. C., 9, 10, 35.

Stratigraphy: See also Historical Geology
Afton-Onaway area: Kelly, W. A, 10, 12.
Alpena County: Grabau, A. W., 12; Mich. Acad. Sci., 3; Ver Wiebe, W. A,, 1.
Cambrian-Keweenawan boundary: Raasch, G. 0., 2.
Chippewa County: Ver Wiebe, W. A,, 4.
East-central United States: Ballard, N., 1.
Escanaba-Stonington area: Mich. Geol. Soc., 2.
Facies deposition, reef conditions determined from: Verhoeven, C. 8., 1(th).
General: Lane, A. C., 45, 50; U. S. Geol. Survey, 6.
Huron County: Lane, A. C,, 17.
Keweenaw Point, sandstone of: Agassiz, A, 1; Jackson, C. T., 20; Wads-
worth, M. E,, 11.
Newaygo County, well records: Fauser, W, B., Jr., 1(th); Manulik, A. J,,
1(th); Preble, H. D., 1(th).
Nomenclature
Devonian: Cooper, G. A., 2; Warthin, A. 8., Jr., 4.
Pre-Cambrian: Grant, U. 8., 1; Van Hise, C. R., 20; Willmott, A. B, 1;
Winchell, A. N, 1.
Suggested changes: Lane, A. C,, 21.
Upper Siluric: Lane, A. C., 47(2).
North America: Willis, B,, 2.
Northern Peninsula: Thwaites, F. T., 2, 3.
Ontonagon County, White Pine area: White, W. S., 8.
Paleozoic: Mich. Acad. Sci,, 1, 4, 6, 8; Oetking, P. F., 1(th); Rominger, C. L.,
2; Winchell, A., 3.
Antrim: Tarbell, E., 1.
Black shale problem: Ulrich, E. O, 1.
Cambrian: Cohee, G. V., 3; U. S. Geol. Survey, 10.
In well logs, Northern Peninsula: Thwaites, F. T, 2.
Southeastern Michigan: Cohee, G. V., 1.
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Cambrian-Ozarkian contact: Bergquist, S. G., 10.
Carboniferous, thickness and lithology of: U. S. Geol. Survey, 17.
Correlations: Newcombe, R. J. B.,, 2; Williams, H. S, 1. )
Devonian: McGregor, D. J., 1; U. S. Geol. Survey, 17; Warthin, A. 8., Jr., 8;
Winchell, N. H,, 3.
Bois Blane: U. S. Geol. Survey, 7. .
Correlations, bearing of Detroit River series on: Warthin, A. 8., Jr., b.
Detroit River: Landes, K. K., 8; Saunders, J. M., 1(th).
Age of: Stauffer, C. R, 4.
Subsurface studies of: Tharp, M., 1(th).
Dundee: Bassett, C. F'., 1; Radabaugh, R. E., 1(th); U. S. Geol. Survey,
4, 8.
Hamilton correlations: Cooper, G. A, 1(a), 8.
Mackinac region: Ehlers, G. M., 17(a).
New York: Mich. Geol. Soc., 3(*).
Nomenclature: Cooper, G. A., 2; Warthin, A. S, Jr,, 4.
Ohio: Carman, J. E., 1; Mich. Geol. Soc., 4; Stauffer, C. R,, 1(*2, 2(*).
Ontario: Mich. Geol. Soc., 3(*); Stauffer, C. R., 3(*); Warthin, A. S,
Jr., 8.
Rogers City: Ehlers, G. M., 15; Radabaugh, R. E,, 1(th), 2(th); U. 8.
Geol. Survey, 8.
Sandstones of: Enyert, R. L., 1(th).
Silica formation: Kline, V. H., 1(th).
Southeastern Michigan: Mich. Geol. Soc., 4.
Sylvania: Carman, J. E., 1; Nattress, T., 2; U. S. Geol. Survey, 7.
Traverse: Davies, W. E., 1(th); Grabau, A. W,, 2(a), 9.(a), 12(a); Hake,
B. F, 1; Kelly, W. A, 12, 13; Lane, A. C,, 27; Mich. Geol. Soc., 1;
Pohl, E. R, 2; U. 8. Geol. Survey, 4, 14.
Afton-Onaway area: Kelly, W. A,, 10, 12.
Alpena area: Mich. Acad. Sci., 3.
TFerron Point and Genshaw formations: Smith, G. W., 1(th).
Isopachous studies: Bishop, M. S,, 1.
Sub-surface reef conditions in: Henry, W. W., 1(th).
Thunder Bay region: Warthin, A. 8., Jr., 6.
Unconformity at top of: Kirkham, V. R. D., 1(a).
Uneconformity: Newcombe, R. J. B, 4.
Well cores
Antrim and Crawford counties: Burgess, C. W., 1(th).
Bay and Arenac counties: Hamberg, L. R., 1(th).
Clare County: Beauclair, W. A,, 1(th).
Missaukee County: Jacobson, R. C., 1(th).
Mississippian: McGregor, D. J., L.
Berea: U. S. Geol. Survey, b.
Coldwater: Tarbell, E., 1; Wooten, M. J., 1(th).
Ellsworth: Bishop, M. S., 1; Tarbell, E,, 1.
Gas sands of: Hard, B. W., 1.
Limestone, Grand Rapids: Whittemore, C. A., 1.
Mackinac breccia: Landes, K. K., 4(a).
Marshall: Monnett, V. B., 1; Winchell, A., 15.
Unconformity at top of: Kirkham, V. R. D., 2(a).
Western Michigan: Hale, L., 1. )
Newaygo County, well cores: Fauser, W. B, Jr,, 1(th); Manulik, A. J.,
1(th); Preble, H. D., 1(th). .
Northern Peninsula: Crooks, H. F., 1(th); Mich. Acad. Sci, 8; Rom-
inger, C. L., 2.
Ordovician: Cohee, G. V., 8; Hussey, R. C., 5; U. 8. Geol. Survey, 10, 15.
Black River: Hussey, R. C., 3; Lane, A. C., 86; U. S. Geol. Survey, 11.
Cincinnatian environments, correlation of: Uhri, D. C., 1{th).
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Collingwood formation, oceurrence of: Ruedemann, R., 1.
Escanaba-Stonington area: Mich. Geol. Soc., 2.
Reef, Sulphur Island: Ehlers, G. M., 8.
Richmond: Hussey, R. C., 1.
Saint Peter, paleogeography of: Berkey, C. P., 1(*).
Southeastern Michigan: Cohee, G. V., 1.
Trenton: Hussey, R. C., 8; U. S. Geol. Survey, 11.
Pennsylvanian: Kelly, W. A., 5(a), 6, 8.
Saginaw formation: Kelly, W, A,, 3.
“Red Beds”: Swartz, D. H., 1(th).
Relation to older rocks, Northern Peninsula: Oetking, P. F., 1(th).
Silurian: Cohee, G. V., 2(a); Cumings, E. R,, 3, 4(a); Lane, A, C., 47(a);
U. 8. Geol. Survey, 15.
Bass Island: U. S. Geol. Survey, 9.
Cataract strata, supported by fossil evidence: Ehlers, G. M., 7.
Lake Superior region: Hall, J., 2.
Mackinac region: Ehlers, G. M,, 17(a).
New York: Mich. Geol. Soc., 3(*).
Niagaran: Ehlers, G. M., 4(a), 11(th).
Indiana: Mich. Acad. Sei., 2.
Reefs: Cumings, E. R., 2(*).
North Ameriea, correlation of: Swartz, C. K., 1(*).
Northern Indiana: Cumings, E. R., 1(*).
Northern Peninsula: Ehlers, G. M., 8, 4(a), 11(th); Savage, T. E,, 1;
Seaman, A. E., 1.
Ontario: Kelley, R. W., 1(*,th); Mich. Geol. Soc., 3(*); Williams, M. Y., 1.
Racine formation: Ehlers, G. M., 3.
Salina: U. 8. Geol. Survey, 9; Vandervilt, J. W., 1.
Southeastern Michigan: Mich. Acad. Sci., 1.
St. Ignace-Mackinace Island: Mich. Acad. Sci., 6.
Pre-Cambrian: Whitney, J. D., 16.
Archean: Irving, R.D., 5, 6.
Field studies in: Winchell, A., 31.
Laurentian rocks, sketch of: Brooks, T. B., 9.
Sedimentary and voleanic sequence: James, H. L., 7(a).
Archean-Algonkian, correlation of: Van Hise, C. R, 6.
Azoic: Foster, J. W., 6(a); Whittlesey, C., 6.
Azoic or Archean: Wadsworth, M. E., 13.
Contact, Lower Huronian and underlying granite: Smyth, H. L., 1.
Correlation of: Allen, R. C, 11; Lane, A. C,, 61; Lawson, A. C., 1; Leith,
C. K., 10; Marsden, R. W, 1(a).
Gogebic range: Atwater, G. I, 1, 2.
Granitic sequence, southern complex: Dickey, R. M., 1.
Huronian: Allen, R. C,, 9, 11, 12, 13, 22; Brooks, T. B., 6, 7; Coleman, A. P.,
1(*); Cooke, H. C., 1; Dickey, R. M., 2; Irving, R. D., 2, 9; Tyler, S. A.,
5; Winchell, N. H., 6.
Correlation of: Allen, R. C.,, 22; Zinn, J,, 3.
Holyoke meta-sediments: Engel, T., Jr., 1(th).
Iron-bearing rocks: James, H. L., 5(a), 9; Lane, A. C., 36.
Menominee and Marquette series: Smyth, H. L., 3.
Negaunee formation: Adler, J. L., 1; MacIntosh, A. N., 1(th).
Slate areas, Baraga County: Barrett, L. P., 2(a).
Tyler and Copps formations: Atwater, G. I, 2.
Keweenawan: Lane, A. C,, 53.
Nomenclature: Grant, U. 8., 1; Winchell, A. N, 1.
Nonesuch formation: Corey, G. W., 1.
Relation to eastern sandstone: Irving, R. D., 10; Wadsworth, M. E., 7, 11.
South trap range: Wadsworth, M. E., 12.
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Lake Enchantment area: Brooke, G. L., 1(th).

Lake Superior region: Leith, C. K., 10, 13(2), 16; Van Hise, C. R., 5, 6,
20; Whitney, J. D, 19.

Literature: Leith, C. K., 1; Steidtmann, E., 1, 2(*).

Mineral Hills district: Dutton, C. E., 5.

Nomenclature: Grant, U. 8., 1; Van Hise, C. R, 20; Willmott, A. B,, 1;
Winchell, A. N, 1.

Pre-Keweenawan, eastern Gogebic range: Allen, R. C,, 13.

Quartzite tongue at Republic: Smyth, H. L., 2.

Republic granite: Lamey, C. A, 2, 3, 9.

Trappean rocks, Lake Superior region: Whitney, J. D., 19.

Presque Isle County: Grabau, A. W., 1.

Sandstones, Lake Superior region: Agassiz, A., 1; Elie de Beaumont, L., 1;
Foster, J. W., 7; Irving, R. D., 10; Jackson, C. T., 16(f), 20; Wadsworth,
M. E,, 7, 11; Whitney, J. D., 18,

Washtenaw County, well core: Coupal, F. E,, 1(th).

Wayne County, Delray core: Kersting, C. C., 1(th).

Tuscola County
Atlas of: Anonymous, 1.
Geology of: Lane, A. C., 50.
QOil and gas maps: Mich. Geol. Survey, 16.
Plat book of: Foote, E. B., 1.

Van Buren County: Douglass, C. C., 2.
Geology of, surface: Terwilliger, F. W., 4.
Ground water resources of: Terwilliger, F. W, 4.
Limonite from: Hill, J., 2, 3.
0Oil and gas maps: Mich. Geol. Survey, 16.

Washtenaw County: Hubbard, B., 4; Lane, A. C,, 27.
Atlas of: Everts & Stewart, 1.
Fossils in coal pebbles of drift, Ann Arbor: Bartlett, H. H,, 1.
Geology of: Winchell, A., 26, 27(a).
Post-glacial, Ann Arbor: Wooldridge, C. W., 2.
0il and gas map: Mich. Geol. Survey, 16.
Water resources, Ann Arbor area: Musselman, G. H., 1(th).
Well core, Sharon Township: Coupal, F. E,, 1(th).

Water Resources: Billings, N. F., 3; Fontanna, S. G., 1; Lane, A. C,, 45, 50;
Leverett, F., 7; Martin, H. M., 14; Mich. State Planning Comm., 1; Poin-
dexter, O. F., 11; Slaughter, J. L., 1; U. 8. Geol. Survey, 12, 16.

Analyses of: Clarke, F. W., 6(*); Collins, W. D., 3(*), 5(*); Dole, R. B,, 1;
Hunt, T. 8., 1(*); Lane, A. C., 67(a); Peale, A. C,, 1.
Detroit area: Wisler, C. O., 1.
Ground water
A few pointers on supplies: Slaughter, J. L., 1.
Alma area: Hearn, W. E,, 1.
Ann Arbor area: Musselman, G. H., 1(th).
Artesian flows: Fuller, M. L., 3; Hearn, W. E, 1; Lane, A. C,, 3T.
Artesian pressures: U. S. Geol. Survey, 2.
Battle Creek, experimental work with wells: Anonymous, 13.
Benton Harbor area: Stuart, W. T,, 2.
Bessemer area: Brown, E. A, 1.
Bibliography and index of papers relating to: Fuller, M. L., 1, 4; Meinzer,
0. E, L
Big Spring, study of: Poindexter, O. F., 5.
Characteristics, for drainage design: Ferris, J. G., 2.
Exploration, earth resistivity methods: Landes, K. K., 2.
Holland area: Ferris, J. G., 3.
Hydraulics, as geophysical aid: Ferris, J. G., 1.
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Iron River district: Stuart, W.T., 8(a), 4; U. S. Geol. Survey, 12.
Lansing area: Stuart, W. T, 1.
Law: Johnson, D. W., 1(*).
Lower Michigan: Fuller, M. L., 2, 5.
Marquette iron-mining district: Stuart, W. T., 6.
Michigan: McGuinness, C. L., 1(a), 2; U. S. Geol. Survey, 12.
Mineral waters: Lane, A. C,, 37.
Caleium chloride waters: Lane, A. C., 66(*).
Lower Michigan: Lane, A. C., 10.
United States: Peale, A. C,, 1, 2.
Mine waters: Anonymous, 11; Chapman, R. H., 1(th); Jones, J. T., 1, 2;
Lane, A. C,, 40, 57; Stuart, W. T., 5; U. S. Geol. Survey, 12.
" Oakland County: Ferris, J. G., 4; Mozola, A. J., 1, 2.
Pontiae, sources of: Taylor, F. C., 1.
Relation of geology to: Billings, N. F., 2.
Saugatuck, waterworks of: Anonymous, 12.
Southeastern Michigan: Fuller, M. L., 7.
Table at 5-year low: Poindexter, O. F., 10.
United States, occurrence of: Meinzer, O. E., 2(*).
Van Buren County: Terwilliger, F. W, 4.
Water levels: U. S. Geol. Survey, 2.
Well drilling, deep: Fuller, M. L., 6(*), 8(*).
Wells
Alma area: Hearn, W. E,, 1.
Experimental, Battle Creek: Anonymous, 13.
Failure of, along Huron River: Lane, A. C., 36.
Flowing: Leverett, F'., 8, 9, 10.
George Fuhriman well, Rapid River: Bagg, R. M, 1.
Ypsilanti area: McGuinness, C. L., 3.
Hydrologic data, unpublished: Holland, W. T., 1.
Industrial use of: Collins, W. D., 1(*), 2(*), 6(*).
Relation to quality of water: Collins, W. D., 4(*).
Temperature of water available: Collins, W. D., 2(*).
Legislation: Johnson, D. W., 1(*); U. S. Geol. Survey, 12,
Mineral water: See ground water.
Municipal supplies: Leverett, F., 7, 9, 10.
Northern Peninsula: Lane, A. C., 85; U. S. Geol. Survey, 12.
Pollution, inland waters: Goodell, E. B., 1(*); Leverett, F., 7.
Pollution caused by brine: Smith, R. A., 11.
Power capacity and production: Daugherty, C. R., 1(*).
Saginaw Valley report: Mich. Stream Control Comm., 1.
Southern Peninsula: Fuller, M. L., 2, 5; Lane, A. C., 9, 35.
Surface water: McNamee, R. L., 1.
Clinton River basin: Water Resources Comm., 1.
Drought of 1936: Hoyt, J. C., 1.
Flood, Grand River: Murphy, E. C., 1.
Lake levels: Mich. Dept. Conserv., 1; U. S. Geol. Survey, 12.
Quality of: Dole, R. B,, 1.
River surveys, index to: Jones, B. E., 1.
Stream measurements: Newell, F. H,, 1, 2; Williams, G. R., 2; Wood, B.
D, 1,2
Supplies, United States: U. S. Geol. Survey, 3.
Water loss, selected drainage basins: Williams, G. R., 1.
United States: McGuinness, C. L., 4(*); Meinzer, O. E,, 1, 2(*).
Water power: Land Econ. Survey, 1.

REFERENCES, SUBJECT INDEX

Wayne County: Hubbard, B., 5.
Delray core, stratigraphy of: Kersting, C. C., 1(th).

Geology of: Nattress, T., 1; Sherzer, W. H., 8, 9; Taylor, F.

Water resources: Wisler, C. O., 1.

Wexford County
Surface geology of: Stewart, D. P., 1.

B., 16(a).
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Acts of the Michigan Legislature 1837 to 1921
relating to the
Michigan Geological Survey
and
Mines and Minerals
and
Acts of the Michigan Legislature 1921 to 1954

relating to the functions of the
Department of Conservation

delegated to the

Geological Survey Division




Geological Survey Authorized
Act 20, P.A. 1837
AN ACT TO PROVIDE FOR A GEOLOGICAL SURVEY
OF THE STATE

Sec. 1. Be it enacted by the Senate and House of Representatives of the
State of Michigan, That the governor is hereby authorized and directed to
nominate, and by and with the advice and consent of the senate, to appoint a
competent person, whose duty it shall be to make an accurate and complete
geological survey of this state, which shall be accompanied with proper maps
and diagrams, and furnish a full and scientific deseription of its rocks, soils
and minerals, and of its botanieal and geological productions, together with
specimens of the same; which maps, diagrams and specimens shall be deposited
in the state library, and similar specimens shall be deposited in such literary
and scientific institutions as the governor shall direct; and the governor is
further authorized to appoint from time to time, as the exigencies of the case
may require, competent persons to act as assistants under the direction of
the geologist.

Sec. 2. A sum not exceeding three thousand dollars for the year one thou-
sand eight hundred and thirty-seven, a sum not exceeding six thousand
dollars for the year one thousand eight hundred and thirty-eight, a sum not
exceeding eight thousand for the year one thousand eight hundred and thirty-
nine, and a sum not exceeding twelve thousand for the year one thousand eight
hundred and forty, is hereby appropriated to defray the expenses that may be
ineurred under this act, which sums shall be paid out of the treasury from any
money not otherwise appropriated, at such times, and in such sums as the gov-
ernor may direct; and an account of all the expenditures of each year shall be
annually reported to the legislature.

Sec. 8. The geologist, appointed under the provisions of this act, shall make
a report annually to the legislature, on the first Monday of January, in each
year, setting forth generally the progress made in the survey hereby authorized.

Approved February 23, 1837.

Repealed by Act 49, P.A. 1838, which was actually a repetition of Act 20,
1887, amending it to include other departments than geological.

Act 49, P.A. 1838, approved March 22, 1838.

Provided that “the state geological survey . . . shall hereafter consist of
four departments, geological and mineralogical, zoological, botanical, and
topographical.”

That the geological corps shall consist of a state geologist, and three chief
assistants; a zoologist, botanist and topographer, appointed by the governor,
on the nomination of the geologist, four minor assistants, one geologist, two
zoologists and one botanist.

That the state geologist . . . supervise the whole survey.

The act described the duties of each officer, provided for the distribution of
“specimens collected” and appropriated $12,000 (of which $4,000 was to be
refunded from University funds) to pay salaries and defray expenses of the
survey.

Section 2 amended by Act 75, P.A. 1840 which abolished offices and duties
of State Zoologist and State Botanist.
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Act 55, P.A. 1838, approved March 24, 1838.
An act to provide for the improvement of state salt spri i
) prings under th -
tion of the State Geologist and appropriated $3,000 therefor.g T the direc
Act 1, P.A. 1839, approved January 28, 1839.

Dirwts 'the state geo_logist to continue improvements at the state salt
springs with an appropriation of $15,000 and report to the legislature at the

next session.
Act 18, P.A. 1839, approved March 4, 1839,

Tl_lis is the first statute related to land use planning and mineral valuation.
It directs the state geologist to examine the iron ore on Section 16, T 5 S
R ’Z\Z, Ii}l;anch Countyd—the school section. Expenses to be defrayed by $25d
paid by the superintendent of public instruction i i iti
matel Tho spoperintend provided interested citizens
Act 75, P.A. 1840, approved March 28, 1840.

Abolished the offices of State Zoologist and State Botanist.

Act 79, P.A. 1840, approved March 28, 1840,

Provided for publication of a topographical ma 6 i

: p and “the geological data
laid down thereon”. Appropriated $2,000. State logist i
and state treasurer to have charge of sale, geologist, auditor general
Act 92, P.A. 1840, approved March 31, 1840.

For the improvement of the state salt sprin i i

p gs on the Tittabawassee R
Mldlanfi County, an(} at Grand River, Kent County, under direction of the Slt‘:tl;
Geologist. Appropriated $5,000 for each project.
Act 10, P.A. 1842, approved February 1, 1842.

An appropriation of $15,000 for the improvement of the state i

I salt s

on Grand River, Kent County, and Tittabawassee River, Midland County}.)rmgs
Act 73, P.A. 1842, approved February 17, 1842,

An act making appropriations for the current ex

penses of the government

for the year 1842, Salary of the State Geologist $1,000, State Topographelt
$800, and $400 for contingent expenses for completion of the survey.
Act 42, P.A. 1843, approved March 6, 1843,

An act to organize a land office and to regulate the sale of the public lands
State geologist required to furnish maps. )
Act 68, P.A. 1844, approved March 11, 1844,

An act tq establish a land office, to prescribe and regulate the disposition
of the public lands, and for other purposes. State Land office established in
Marshall, Ca'lhoun County. State geologist required to subdivide state lands
on map obtained from the U. S. Surveyor General.

Act 92, P.A. 1844, approved March 12, 1844.

An act to provide for the current expenses of the state for the ve 1844;
$3,700 appropriated for the survey. vear ’
Act 17, P.A. 1845, approved March 1, 1845.

An act authorizing the state geologist to ascertain quantity of state lands
to be selected by state in lieu Section 16. Appropriation of $1,000 from primary
school fund.

Act 90, P.A. 1845, approved March 24, 1845,
An act to provide for the sale of the salt spring lands belonging to the state.
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Act 78, P.A. 1846, approved April 25, 1846.

An act declaratory of the interests of the state of Michigan in mines and
minerals.

Sec. 1. “. .. property in the following mines is fully vested in the people
of the State of Michigan, in their right of sovereignty: 1. All mines of gold and
silver now discovered, or hereafter to be discovered within the territorial
limits of this State: 2. All mines of other metals or minerals ... which are
connected with, or shall be known to contain gold or silver in any proportion.”
Applies to state lands however acquired but does not deprive fee owners of
ownership.

“Sec. 4. A specific tax of four per cent to be in lieu of all other state
taxes, shall be levied and collected upon all ores and the product of all mines
within the limits of this state, whether the lands containing them have been
sold to bona fide purchasers by the general government or not, which said tax
shall in all cases be assessed thereon upon the average yield and value of
such ores, after the same is smelted, if smelted within this state, but if not
smelted within this state then said taxes shall be paid before such ores are
removed from the premises where they are raised: Provided, That the specific
tax upon the product of iron mines shall not exceed two per cent.”

Section 4 suspended by Act 131, P.A, 1885.

Act 122, P.A. 1846, approved May 11, 1846.

An act relative to the Department of Natural History in the University of
Michigan. Specimens of geology, mineralogy, zoology and botany transferred
to Board of Regents of the University.

J.R. 26, 1846, approved May 15, 1846.

Joint Resolution relative to a final geological report.

Resolved, by the Senate and House of Representatives of the State of Mich-
igan, That the Governor be and he hereby is authorized and empowered to
select and appoint some competent and suitable person to collect, collate and
arrange all the geological notes, memoranda, specimens, maps, topographical
delineations, engravings, barometrical and other observations, including geo-
logical surveys kept, taken, made, collected and preserved for and in behalf of
the state of Michigan by the late Dr. Douglass Houghton, State Geologist,
and designed and intended by him to be used in making a final geological
report, for the benefit of the people of said state; and from the materials thus
collected and to be collected, and the requisite additional information derived
from other sources, the person thus to be appointed may be required by the
Governor to prepare a final report upon the geology of Michigan.

Aect 200, P.A. 1859, approved February 15, 1859.

An act to encourage the manufacture of salt in the state of Michigan. Pro-
vides for a bounty of 10 cents a bushel if company manufactures 5,000 bushels.
Amended by Act 186, P.A. 1861.

Act 206, P.A. 1859, approved February 15, 1859.
An act to finish the geological survey of the state.

Sec. 1. “. .. the Governor is hereby authorized and directed to appoint a
competent person, whose duty it shall be to finish the geological survey of this
state, which shall be accompanied with proper maps and diagrams, and shall
furnish a full and scientific description of its rocks, soils and minerals, and of
its botanical and natural productions, together with specimens of the same;
which maps, diagrams and specimens, shall be deposited in the library of the
State University, and the library of the Agricultural College, and similar
specimens shall be deposited in such other library (literary) and scientific
institutions in the State as the Governor shall direct. And the Governor is
further authorized to appoint, from time to time, as the exigencies of the case
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may require, compet i i i
Ay N petent persons to act ag assistants, under the direction of the

Sec. 2. A sum not exceedin

) : g two thousand dollars for th
glgl'lhteen hundred and. fifty-nine, and a sum not exceeding t}?reie?}'loﬁs.ar%
ollars for the year eighteen hundred and sixty, is hereby appropriated

Sec. 3. The geologist appoi
. pointed by the Governor shall make
the Leglslature. whenever the same is in session, setting forth g;’lexx‘i};?rtt}fo
progress made in the survey hereby authorized. vme
Amended by Act 186, P.A. 1861.

Act 64, P.A. 1861, approved February 25, 1861.

An act to provide for the continuance of th i
An e state geological survey. A -
}}Ipaltlgns of $4,000 for }861, 1862. “The State Geologist ig directede’g’o reg'g‘li.gt
is labors to the geological department exclusively, except so far as the collee-

tion of specimens in b i i
it o becime otany and natural science may not materially interfere

Act 186, P.A. 1861, approved March 15, 1861.

Amends act of 1859, that encoura
; > ged the manufacture of salt i ichi
1Ig’rowtdes that property used in salt manufacture be exempted frérrlnl\g;g(}:tgl:z:
ounty of tel:l cents a bushel to be paid if company manufactured 3,000 b :
salt from brine. ’ ushels
Repealed by Act 50, P.A. 1869.

J.R. 7, 1861, approved February 14, 1861.

Joint resolution to provide for th inti istributi
the aiate eoerion p or the printing and distribution of the report of

Resolved by the Senate and House of Re i
) { presentatives of the St ich-
;ﬁ?;b'll;hat the State (i)rmt}elr be authorized and directed to prixeltsaifle b%fl(yiﬁha
manner, under the direction of Professor Winchell
Miles, five thousand copies of the State i ozt aad e yessor
). geological report i
::amebm manner and number.as .follows: to the State Gle):olo,gii:::1 df(g'el(li‘i’se‘z‘rilgllf
1ont y him among the public libraries of the United States a;ld of foreign
countries, and su?h persons as he may elect, five hundred copies; to the Assisgt
fnzct S;ati G?I?’glbslt, f(}r distribution by him, two hundred copies,' to the Super-
intendent o ublic Instruction, for distribution am h ’ i i
district libraries of the State, a sufficient nu raly e ounship and
mber to supply one b7
of the same; to the publishe’rs of each i v Y atach
: ; s paper in the State, and

anq officers of the bresent legislature a copy each, and the I,‘enginfic;rn;irﬁl)egs
dellygred to t}}e State l.lbrary for the use of the State; and that two thousang
addltlon'al copies be printed, in stitched form, for distribution b the b
and officers of the legislature. v members

Act 212, P.A. 1863, approved March 20, 1863.

An act to provide for a special i i
r geological survey of portion
and the collection, arrangement and preservation of geological :pzﬁi;f;isstate,

“Sec. 1. ... the Governor is authorized and di
. ; irected to i -

petc:{ent person, whose duty it shall be to visit the salt localitizgp:fm:h: S?:atge
am1 malge a spec}al survey thereof, with direct reference to the feasibility of
salt boring therem.; also, to collect and arrange suitable specimens of theyd'f
ferent sti'}?ta obtained from the borings of the salt wells of the State ail(i
arrange the i i i i 1
capit(ﬁ,” same in a cabinet, suitable for the same, In some room of the

Three thousand dollars appropriated for 1863, 1864.

Act 50, P.A. 1869, approved March 22, 1869.
Repealed the “Salt Laws” of 1859, 1861 and removed the bounty on salt
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J.R. 27, 1869, approved March 30, 1869.

Joint Resolution asking an appropriation to aid the geological survey of
this state. Requests Federal co-operation to survey Federal lands in Mich-
igan.

A Board of Geological Survey Established

Act 65, P.A. 1869, approved March 26, 1869.

An act to provide for the further geologieal survey of the state. Established
a board of Geological Survey: the Governor, the Superintendent of Public
Instruction, and the President of the State Board of Education, to control and
supervise the geological survey and to appoint a director of the survey. The
director empowered to select his assistants with approval of the Board, and
further:

“Sec. 4. It shall be the duty of the director to make or cause to be made,
a thorough geoclogical and mineralogical survey of the State, embracing a
determination of the succession, arrangement, thickness, and position of all
strata and rocks; their mineral character and contents, and their economiecal
uses; an investigation and determination of the organic remains of the State;
a general examination of the topography, hydrography, and physical geog-
raphy of the State, an investigation of the soils and subsoils, and the deter-
mination of their character and agricultural adaptation; the investigation of all
deposits of brines, coal, marl, clay, gypsum, lime, petroleum, metals and
metallic ores, building stone, marble, grit-stone, materials for mortar and
cement, mineral paint, and all other productions of the geological world within
the limits of this State capable of being converted to the uses of man.

Sec. 5. “. .. to collect ample materials for the illustration of every depart-
ment of the geology and mineralogy of the State, and to determine, catalogue,
and label the same, and prepare them for exhibition to the citizens of the
State, in suitable cases, in the museums of the State University and State
Agricultural College, at the State Normal School, and such other colleges of
the State as may make application to the board prior to the taking of the
geological survey, and obligate such college to pay the extra expense neces-
sarily incurred in furnishing such specimens.

Sec. 6. “. .. to furnish annually, to the board, a report of the progress
of the survey, and as often as possible, a condensed statement of important
and interesting facts for general circulation, and as soon as the progress of
the work will permit, to begin, and on the completion of the survey, to finish
a complete memoir upon the geology of the State, under the direction of the
board, embracing such an account of all its mineral and agricultural resources
as is usual in works of that character, and a delineation of its geology upon
the map of the State, and such other diagrams and illustrations as may be
needed to set forth in a creditable, intelligible, and as far as possible, popular
manner, the nature, location, and extent of the geological and agricultural
resources of the State.

Sec. 7. The one-half part of all appropriations made, shall be expended in
the Upper Peninsula; and such one-half shall be devoted, among other things,
to the collection of statistics, and history of the mineral, manufacturing, and
transportation interests; to the compilation and preparation of full and
accurate maps, showing the topography, geology, and timber, as also the posi-
tion of mines, furnaces, roads, and improvements; to the determination of the
position and structure of the minerals and mineral rocks; to compiling and
collecting all useful knowledge that would be of practical value in finding and
extracting ores, and in mining, and smelting in those districts of the Upper

Peninsula known as the iron and copper regions.
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Sec. 8. All notes, memoranda, compilations, collections, specimens, dia-
grams, and illustrations that may be made in the progress of such survey by
the persons engaged therein, shall be the property of the State; shall be under
the control of the board, and in case of the death, or termination of connection
with such survey, of any such person, shall be deposited in the State University,
subject to the order of the board.

Sec. 9. To carry into effect the provisions of this act, the sum of eight
thousand dollars for each year is hereby appropriated, to be drawn from the
treasury as needed, on the warrants of the Governor, which appropriation
shall be in full for all expenditures under this act, exclusive of the printing
of the reports hereby provided for.

Sec. 10. This act shall take immediate effect.

Sections 1, 3, 4, 5, 6, 8, 9, amended and Sections 2 and 7 repealed by Act
179, P.A. 1871. Section 9 amended by Act 138, P.A. 1895. Act 17, P.A. 1921
creating the Conservation Department, abolished the Board of Geological Sur-
vey and transferred powers and duties to the Conservation Dcpartment.

Act 179, P.A. 1871, approved April 17, 1871.

An act to amend and/or repeal parts of Act 65, P.A. 1871 and to transfer
the duties of the Director to the Board of Geological Survey and in addition:

“Sec. 6. It shall be the duty of said board to furnish an annual report of
the progress of the survey, and, as often as possible, a condensed statement of
important and interesting facts for general circulation, and, as soon as the
progress of the work will permit, to begin, and on the completion of the sur-
vey, to finish a complete memoir upon the geology of the State, embracing
such an account of all its mineral and agricultural resources as is usual in
works of that character, and a delineation of its geology upon the map of the
State, and such other diagrams and illustrations as may be needed to set forth
in a creditable, intelligible, and, as far as possible, popular manner, the nature,
location, and extent of the geological and agricultural resources of the State

k44

" “Section 6 amended by Act 48, P.A. 1881.

J.R. 11, 1871, approved February 27, 1871.

Joint Resolution instructing “The State Geological Board” to furnish in-
formation as to the suitableness of stone within our state for the construction
of a state house.

Resolved by the Senate and House of Representatives of the State of Mich-
igan, That the “State Geological Board” be instructed to call the attention of
its “Director” to the subject of building material within our State suitable
for the construction of a State House, and that he be required to furnish the
requisite information upon the subject, showing the capabilities of the different
stones to resist pressure, abrasion, and disintegration, under the action of
frost and other meteorological agents: Provided, That no additional expense
be made to the State.

Office of Commissioner of Mineral Statistics Established

Act 9, P.A. 1877, approved February 8, 1877.

An act to authorize the appointment of a commissioner of mineral statistics,
and defining the duties and compensation of the same.

Required the commissioner to make an annual report to the Governor, set-
ting forth in detail the mineral statisties for the year; with the progress and
development of its mining and smelting industries; to make such geological
and other surveys needed; to observe, and to record by maps and plans, espeecial
facts developed in the progress of mining and exploration; to collect each year,
typical suites of specimens of the copper, iron, and other ores, and rocks from
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the Archean formations, not less than ten in number, of the State; examine
them microscopically; name and classify them; show by geological sections
their stratigraphical positions. Such collections at the disposal of the State
Board of Education, to be distributed among the educational institutions of
the State.

Fifteen hundred dollars appropriated to cover the compensation and expenses
of Commissioner for all necessary surveys and explorations and for pub-
lication of one thousand copies of his report.

Section 4 amended by Act 74, P.A. 1888, Section 1 amended by Act 29, P.A.
1895. Repealed by Act 7, P.A. 1911. Duties of Commissioner continued by
Board of Geological Survey.

Act 180, P. A. 1879, approved April 29, 1879.

An act amending section 4 of Aet 9, P.A. 1877 by providing that the annual
reports of the Commissioner of Mineral Statistics be distributed by the Board
of Geological Survey. It also authorized the commissioner to demand of all
corporations or individuals engaged in mining to make reports under oath of
their operation and production.

The act required the commissioner to report annually to the auditor general
the amount of copper, iron, coal, or other mineral produced by each and every
corporation or individual engaged in mining in Michigan, the reports to be
used for taxation purposes. In case any corporation or individual neglected or
refused to make the reports the duty of commissioner of mineral statistics was
to report the amount of specific tax chargeable against such delinquent
corporations or individuals.

Section 1 amended by Act 29, P.A. 1895.

Act 48, P.A, 1881, approved March 26, 1881,

An act to amend section 6, being compiler’s section 825 of chapter 17 of the
compiled laws of 1871, entitled “Geological Survey of the State.”

Removes the provision of Act 179, P.A, 1871 that the completed report of
the geology of Michigan be published in three octavo volumes.

Act 74, P.A. 1883, approved May 3, 1883.

An act to amend section 4 of act number 9 of the session laws of 1877,
appointing a commissioner of mineral statistics. Increased the appropriation
to $2,500 and permitted the Commissioner to publish, without cost to the State,
and sell as many copies as he chose.

Act 29, P.A. 1895, approved March 21, 1895.
Defined the term of Commissioner of Mineral Statisties.

Act 133, P.A. 1895, approved May 10, 1895.
Appropriations.
Act 132, P.A. 1897, approved May 13, 1897.

An act to regulate the mode of plugging abandoned salt wells, and providing
a penalty for the violation thereof.

Act 78, P.A. 1899, approved May 17, 1899.
An act making an appropriation for the printing of certain reports and
maps under the direction of the State Board of Geological Survey.

Act 231, P.A. 1901, approved June 6, 1901,

An act providing for the extension of the work of the State Board of Geo-
logical Survey, making an appropriation to meet the expenses thereof, and
providing for a tax to meet the same.

Act 178, P.A. 1903, approved June 4, 1303.

An act making appropriations for the State Board of Geological Survey for
1904 and 1905, for printing reports $1,250, for initiating a topographic survey
$1,000, for purchase of a lot and office building in Houghton $500.
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Act 107, P.A. 1905, approved May 10, 1905.

An act to regulate the use of artesian and other wells: to prevent the
waste of waters therefrom, and provide a remedy therefor.

Biological Survey Established

Act 250, P.A. 1905, approved June 16, 1905,

An act to provide for a biological survey of the State, making appropriations
therefor, and to provide a tax to meet the same.

The People of the State of Michigan enact:

Sec. 1. That the Board of Geological Survey as constituted by act number
sixty-five of the laws of eighteen hundred sixty-nine, as amended, is hereby
authorized and required to make under the general direction of the State
Geologist, appointed by them, a thorough biological survey of the State,
embracing a determination of the range and distribution of the various plants
and animals inhabiting the State and the relation to their environment and
the welfare of man.

See. 2. The powers and duties of said board relative to the expenses inci-
dent to such biological surveys, and the publication thereof shall be the same
as they now are relative to the geological and mineralogical survey of the State.

Sec. 8. The annual report of progress now required of the Board of Geo-
logical Survey shall include an account of the progress of said biological sur-
vey and there shall be printed of the same, the same number as, and under the
same conditions as, the report of the Board of Fish Commissioners as provided
in act number two hundred twenty-five of the public acts of nineteen hundred
three.

Sections } and 5 declared obsolete and repealed by Act 267, P.A. 1945.

Topographic Survey Established

Act 251, P.A. 1905, approved June 16, 1905,

Board of Geological Survey authorized to confer with the director or repre-
sentative of the United States Geological Survey and to accept co-operation

in a topographic survey of the State. Appropriated two thousand dollars for
1906 and three thousand dollars for 1907.

Act 297, P.A. 1905, approved June 17, 1905,

Part of act provided for printing 1,200 copies of the Annual Report of the
State Board of Geological Survey.

Act 245, P.A, 1907, approved June 27, 1907.

Appropriated $2,000 for biological survey, $4,000 for the topographic sur-
vey.
Act 217, P.A. 1909, approved June 2, 1909.

Appropriations for the State Board of Geological Survey for special pur-
poses for 1910 and 1911.

Act 7, P.A. 1911, approved March 18, 1911.

Transferred the duties of the Commissioner of Mineral Statistics to State
Board of Geological Survey.

Sections 1 and 4 declared obsolete and repealed by Act 267, P.A. 1945.
Act 42, P.A. 1911, approved April 5, 1911.

Provided for numbers of printed reports.
Act 51, P.A. 1911, approved April 7, 1911,

An act to provide for the assessment, valuation and taxation of mineral,
coal, gas, salt, gypsum, oil, mining or other rights reserved in or to any lands
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in this State or to the ores, minerals, coal, gas, salt, gypsum and oi} contained
therein against the owner thereof as an interest iq real'property in any z}nd
all cases where any mineral right in or to the ores, oils, mine, valuable deposits,
minerals contained therein, shall be or shall heretofore have been reserved to
the grantor or any other person in any conveyance thereof.

Repealed by Act 119, P.A. 1915.

Act 98, P.A. 1911, approved April 18, 1911.

An act to provide appropriations for the State Board 9f Geological Survey
for special purposes (biological survey $1,000, topographic survey $2,000) for
1912 and 1913.

Act 114, P.A. 1911, approved April 25, 1911,

An act to authorize and direct the Board of State Tax Commissiopers to
investigate, examine into, inventory and appraise‘all mi.ning properties apd
mineral rights in the State of Michigan and to define the}r powers anq dupes
in relation thereto, and to report the result of their invest}gatlon, examination,
inventory and appraisal to the State Board of Equalization on or ktefore the
third Monday of August in the year 1911, and to make an approprlatlon there-
for ($30,000), and to provide a penalty for the violatl?n of this act. The Board
was authorized to employ experts. The State Geologist was employed.

Act 341, P.A. 1913, approved May 13, 1913.

An act to provide appropriations for the State Board of Geological Survey
for 1914 and 1915, for the geological and biological surveys, collection gf
mineral statistics, assistance to the Board of Tax Commissioners, topographic
survey.

Act 84, P.A. 1915, approved April 27, 1915.

Provided appropriations for the State Board of Geological Survey‘ for 1916
and 1917, for geological, biological and topographic surveys and a§s15t:fmc.e to
Tax Commission and for a relocation and monumenting of the Ohio-Michigan
boundary line.

Act 119, P.A. 1915, approved April 29, 1915,

An act to repeal act number 51 of the public acts‘ of 1911,.entit]ed “An act
to provide for the assessment, valuation and taxation of mineral, coa}, gas,
salt, gypsum, oil, mining or other rights reserved in or to any lz?.nds in .thls
State, or to the ores, minerals, coal, gas, salt,.gypsum and 011. contained
therein against the owner thereof as an interest in real‘property in any qnd
all cases where any mineral right in or to the ores, oils, mine, valuable deposits,
minerals contained therein, shall be or shall heretofore have been reserw{ed
to the grantor or any other person in any conveyance thereof,” and to authorize
and direct the auditor general to cancel all taxes heretofore or hereafte;r
assessed and all sales heretofore or hereafter made under the provisions of said

act.
Act 361, P.A. 1917, approved May 11, 1917,
To provide appropriations for the State Board of Geological Survey for 1918
and 1919,
Act 873, P.A. 1917, approved May 11, 1917. .
An act to provide for a soil and economic survey of cert‘ain lands in t}.us
State, to require the making of reports thereon, and fo provide an appropria-

tion therefor.
Sections 8 and 9 declared obsolete and repealed by Act 267, P.A. 1945.

Act 128, P.A. 1919, approved April 25, 1919, .
An act providing appropriations for State Geological and Biological Survey
for 1921.
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Sec. .1. There are hereby appropriated from the general fund for the State
Geological and Biological Survey for the fiscal year ending June thirty, nine-
teen hundred twenty, the sum of forty-five thousand three hundred forty-four
dollars and ninety-four cents, and for the fiscal year ending June thirty, nine-
teen hundred twenty-one, the sum of forty-seven thousand eight hundred forty-
four d;)llars and ninety-four cents, for the purposes and in the following
amounts:

For the Fiscal For the Fiscal

Personal service (salaries and wages): Year 1919-20 Year 1920-21
State Geologist et e $ 5,000.00 $ 5,000.00
Other personal services, salaries and wages ........... 22,235.00 22,335.00
Totz'ils for personal service ... .. $27,235.00 $27,335.00

Sup;_)hes 300.00 250.00

Equipment and furniture ..o 675.00 375.00

Stationery, books and paper ...... 497.50 497.50

Printing and advertising ... ... 3,110.00 5,610.00

Tg'ansportation, telephone and telegraph .................... 8,445.00 8,695.00

Fixed .charg'es 2,182.44 2,182.44

Materials ... 400.00 400.00

Aifiing Michigan Securities Commission, as author-
ized by act two hundred fifty of Public Acts of
nineteen hundred five et et 2,500.00 2,500.00

TORAIS oo $45,344.94 $47,844.94
tal";‘:agh of said amounts shall be used solely for the specific purposes herein
stated.

Sec. 2. The amounts hereby appropriated shall be paid out of the State
treasury, and the disbursing officer of the State Geological and Biological
Survey shall render his accounts therefor, at such times and in such manner
as is or may be provided by law.

Establishment of Department of Conservation

Act 17, P.A. 1921, approved March 30, 1921,

An act to provide for the protection and conservation of the natural resources
of Fhe State; to create a conservation department; to define the powers and
duties thereof; to provide for the transfer to said department of the powers
and duties now vested by law in certain boards, commissions and officers of the
State; and for the abolishing of the boards, commissions and offices the
powers and duties of which are hereby transferred.

Section 5 declared obsolete and repealed by Act 267, P.A. 1945.

Act 392, P.A. 1925. Topographic mapping. Approved May 27, 1925.

An act to authorize the State Department of Conservation to cooperate with
the director or representative of the United States Geological Survey or other
authorized federal agency in the preparation and completion of a contour topo-
graphical survey map of this state, making an appropriation to meet the
expenses thereof and providing a tax to meet the same.

Section 2 declared obsolete and repealed by Act 129, P.A. 1947.

Act 65, P.A. 1927. Supervisor of Wells. Approved January 2, 1927,

Designates the Director of Conservation as Supervisor of Wells, with the
duty of preventing waste in sinking, drilling and abandoning oil, gas, or test
wells. Requires operators to secure drilling permits from the Supervisor, to
secure approval before plugging and abandoning wells, and to file logs of all
wells drilled if called for by the Supervisor. Failure to comply with the law
or order of the Supervisor of Wells was declared a misdemeanor.

Repealed by Act 15, P.A. 1929.
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Act 15, P.A. 1929, approved March 27, 1929.

Redesignated the Director of Conservation Supervisor of Wells. Declared
his duties are to prevent waste in locating, drilling, casing, deepening, sealing
and operating of oil and gas wells. Requires permits for drilling wells, approval
of abandonment operations. Requires that well logs be filed with the Super-

visor.
Amended by Act 185, P.A. 1931. Repealed as amended by Act 61, P.A. 1939.

Act 247, P.A. 1929. Aerial Mapping.

An act to provide for and authorize aerial photographing and preparing of
base maps of certain portions of the state; to authorize cooperation with the
federal government and joint contract therewith for certain purposes; and to
provide regulations for paying necessary expenses incident to such work.

Act 185, P. A, 1931. Performance Bond.

Requires a performance bond to assure compliance with law, regulations or
orders to prevent waste in drilling, casing, sealing, operating, or plugging oil
and gas wells.

Repealed, with Act 15, P.A. 1929 by Act 61, P.A. 1939.

Act 248, P.A, 1937. Aerial Mapping. Approved July 22, 1937.

An Act to provide for and authorize aerial photographing and preparing of
base maps of certain portions of the state; to authorize cooperation with the
federal government and joint contract therewith for certain purposes; to pro-
vide for making an appropriation to meet the expenses of the same; and to
provide regulations for paying necessary expenses incident to such work.

Section 8 declared obsolete and repealed by Act 129, P.A. 1947.

Act 326, P.A. 1937. Supervisor of Wells. Approved July 24, 1937.

An act to provide for a supervisor of natural dry gas wells; to prescribe his
powers and duties; to provide regulations for the locating, sinking, drilling,
casing, deepening, operating, abandonment and plugging of natural dry gas
wells and test holes; to provide for and regulate the payment of fees, issuance
of permits and payment of money received under the provisions of this act;
to provide for an appeal board; to prohibit waste in the development, produc-
tion and handling of natural dry gas and to define waste and other terms used
herein; to provide for public hearings and notice thereof, and procedure upon
appeals; to prescribe penalties for the violation of this act, and to repeal act
number fifteen of the public acts of nineteen hundred twenty-nine, as amended,
being sections five thousand six hundred ninety-six to five thousand seven
hundred twelve, inclusive, of the compiled laws of nineteen hundred twenty-nine.

Amended by Act 216, P.A. 1951.

Act 61, P.A. 1939. Advisory Board. Approved May 3, 1939.

An Act to provide for a supervisor of wells; to prescribe his powers
and duties; to provide for an advisory board and an appeal board; to pre-
seribe their powers and duties; to provide for the prevention of waste and
for the control over certain matters, persons and things relating to the con-
servation of oil and gas, and for the making and promulgation of rules, regula-
tions and orders relative thereto; to provide for the enforcement of such rules,
regulations and orders and of the provisions of this act, and to provide penalties
for the violations thereof; to provide for the assessment and collection of cer-
tain fees; and to repeal Act No. 15 of the Public Acts of 1929, as amended.

Amended by Act 190, P.A. 1951.

Act 194, P.A. 1939. Inland Lake Levels. Approved June 8, 1939,

An Act to provide for the determination and maintenance of the normal
height and level of the waters in inland lakes of this state, for the protection
of the public health, safety and welfare and the conservation of the natural
resources of this state; to authorize the building and maintenance of dams
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and embankments to accomplish such purposes; to authorize the acquisition
of lands and other property by gift, grant, purchase or condemnation proceed-
ings; to authorize the acceptance of gifts and grants of funds for the con-
struction and maintenance of such dams and embankments; to authorize the
raising of money by taxation and by special assessments for the purposes of
this act; to prescribe the duties and powers of boards of supervisors, the con-
servation commission of Michigan and county drain commissioners with
reference hereto; and to repeal certain acts and parts of acts.

Section 14 amended by Act 69, P.A. 19j1; Section 22 declared obsolete and
repealed by Act 267, P.A. 19}5; Section } amended by Act 198, P.A. 1947; Title
and Section 1} amended by Act 116, P.A. 1952; Title and sections 1 and 20
amended by Act 128, P.A. 1952; Sections 1 and § amended by Act 121, P.A.
1954; Section 14 amended by Act 194, P.A. 195}.

Act 69, P.A. 1941. Inland Lake Levels. Approved May 12, 1941,

An Act to amend section 14 of Act No. 194 of the Public Acts of 1939.
Act 319, P.A. 1941. Lake Levels. Approved June 17, 1941.

An act to provide for the establishment and maintenance of the waters in
certain inland lakes in this State at a certain height above sea level for the
protection of the public health and safety and the conservation of the natural
resources of this state; To provide for the establishment of a level for each
such lake that is for the best interest of land owners abutting on the lake; to
authorize the raising of money by taxation and by special assessment for the
purposes of this act; to prescribe the powers and duties of county drain com-
missioners with respect thereto; and to declare the effect of this act.

Act 159, P.A. 1945, approved May 16, 1945.
An Act to amend sections 24, 25 and 53 of Aect No. 206 of the Public Acts
of 1893. Provides for the valuation and assessment of metallic mining and

mineral lands.
Amended by Act 93, P.A. 1947.

Act 276, P.A. 1945, approved May 25, 1945,

An Act to define private inland lakes and public inland lakes; to empower
hoards of supervisors to authorize the county drain commissioner or county
road commission, in counties having no drain commissioner, to establish the
Javels thereof; to prescribe the procedure and forms and method of appeal
from the establishment of any such levels; to specify the court having juris-
ciction thereof, and the duties of public officers in connection therewith; to
specify the method by which the findings become final; to provide for the
penalty for changing the level; to limit the provisions of this act to counties
having a population of not less than 250,000 nor more than 500,000; to author-
ize the exercise of eminent domain and to repeal acts or parts of acts in-
consistent therewith.

Section 28 declared obsolete and repealed by Act 129, P.A. 19;7.

Title and sections 21 and 26a amended by Act 253, P.A, 1955.

Act 93, P.A. 1947, approved May 13, 1947,

An act to amend parts of act No. 206, P.A. 1898, providing for valuations
and taxation of mineral properties.

Act 138, P.A. 1947. Interstate Oil Compact. Approved May 28, 1947.

An act enabling this State to cooperate with other states in producing oil
and gas; ratifying and approving the interstate compact to conserve oil and
gas as herein set out; authorizing and empowering the governor of this state
to execute any agreement to enable this state to continue to be a member
thereof; authorizing the governor of this state to execute agreements for the
further extension of the expiration date thereof; authorizing and enabling
the governor of this state to determine if and when it shall be to the best
interest of this state to withdraw from the compact; designating the governor
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of this state as the authorized representative upon the interstate oil compact
commission and authorizing and enabling the governor of this state to appoint
assistant representatives.

Act 198, P.A. 1947, approved June 12, 1947.

An act to amend section 4 of Act 194, P.A. 1939, relating to dams and sites;
acquirement and construction by boards of supervisors to maintain normal
height and level of lakes; maintenance.

Act 267, P.A. 1947. State Boundaries. Approved October 11, 1947.

An act defining the boundaries between Minnesota, Michigan and Wisconsin,
adopting an interstate compaet in relation thereto and directing the governor
to execute and witness the compact in the name of the state, and to appro-
priate moneys therefor.

Act 77, P.A. 1951, approved May 28, 1951,

An act providing for the determination of the value, for purposes of taxation,
of low grade iron ore mining property, of copper or other metal mining
property, and of rights to minerals in lands containing low grade iron ores,
copper or other metallic ores; to provide for the assessment of mining property
after production on a commereial basis; and to prescribe the powers and
duties of the state tax commission, the state geologist and assessing officers
with respect thereto.

Act 190, P.A, 1951, approved June 8, 1951.

An Act to amend the title of Act No. 61 of P.A. 1951.

The title was amended to read:

An act to provide for a supervisor of wells; to prescribe his powers and
duties; to provide for an advisory board and an appeal board; to prescribe
their powers and duties; to provide for the prevention of waste and for the
control over certain matters, persons and things relating to the conservation
of oil and gas, and for the making and promulgation of rules, regulations and
orders relative thereto; to provide for the plugging of wells and for the entry
on private property for that purpose; to provide for the enforcement of such
rules, regulations and orders and of the provisions of this act, and to provide
penalties for the violations thereof; and to provide for the assessment and
collection of certain fees.

Act 216, P.A. 1951, approved June 14, 1951.

Permits entry to property and authorizes Supervisor of Wells to case,
plug, or repair any abandoned test holes or wells drilled for gas if the owner
or operator has failed to do so, and to assess costs against the well owner or
operator. Provides penalty against owners or operators who fail to properly
prlug and abandon any gas well or test hole after production is abandoned as
full test data is received.

Act 116, P.A. 1952. Inland Lakes. Approved April 17, 1952.

The title of Act 194, P.A. 1939 was amended to read:

An act to provide for the determination and maintenance of the mnormal
height and level of the waters in inland lakes of this state, for the protection
of the public health, safety and welfare and the conservation of the natural
resources of this state; to authorize the building and maintenance of dams
and embankments and the installation, maintenance and operation of pumps,
weirs, locks, gates, tubes, ditches, or any other devices or construction to
accomplish such purposes; to authorize the acquisition of lands and other
property by gift, grant, purchase or condemnation proceedings; to authorize the
acceptance of gifts and grants of funds for the construction and maintenance
of such dams and embankments and the installation, maintenance and operation
of pumps, weirs, locks, gates, tubes, ditches, or any other devices or construction;
to authorize the raising of money by taxation and by special assessments
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for the purposes of this act; to authorize the issuance of special assess-
ment bonds; to prescribe the duties and powers of boards of supervisors, the
conservation commission of Michigan and county drain commissioners with
reference hereto; and to repeal certain acts and parts of acts.

Act 128, P.A. 1952, approved April 17, 1952.

Amends Act 194, P.A. 1939 to read:

An act to provide for the determination and maintenance of the normal
height and level of the waters in inland lakes of this state, for the protection
of the public health, safety and welfare and the conservation of the natural
resources of this state; to authorize the building and maintenance of dams
and embankments and the installation, maintenance and operation of pumps,
weirs, locks, gates, tubes, ditches, or any other devices or construction to
accomplish such purposes; to authorize the acquisition of lands and other
property by gift, grant, purchase or condemnation proceedings; to authorize
the acceptance of gifts and grants of funds for the construction and mainte-
nance of such dams and embankments and the installation, maintenance and
operation of pumps, weirs, locks, gates, tubes, ditches, or any other devices
or construction; to authorize the raising of money by taxation and by special
assessments for the purposes of this act; to authorize the issuance of special
assessment bonds; to prescribe the duties and powers of boards of supervisors,
the conservation commission of Michigan and county drain commissioners
with reference hereto; and to repeal certain acts and parts of acts.

Act 121, P.A. 1954, approved April 19, 1954,
Amends Act 194, P.A. 1939. Defines the normal level of an inland lake.

Act 194, P.A. 1954, approved May 5, 1954,

The act amends Act 194, P.A. 1939, by providing for assessments for improve-
ments of certain inland lakes.

Act 253, P.A. 1955, approved June 29, 1955.

The act amends the title of Act 276, P.A. 1945, to read:

An act to define private inland lakes and public inland lakes; to empower
boards of supervisors to authorize the county drain commissioner or county
road commission, in counties having no drain commissioner, to establish the
levels thereof; to prescribe the procedure and forms and method of appeal from
the establishment of any such levels; to specify the court having jurisdiction
thereof, and the duties of public officers in connection therewith; to specify
the method by which the findings become final; to authorize the issuance of
special assessment bonds; to provide for the penalty for changing the level;
to limit the provisions of this act to counties having a population of not less
than 100,000 nor more than 1,000,000; to authorize the exercise of eminent
domain and to repeal acts or parts of acts inconsistent therewith.
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Advisory Board: Act 61, P.A. 1939.

Aerial mapping: Act 247, P.A. 1929; Act 248, P.A. 1937.

Appropriations: Acts 20, 1837; 49, 1838; 1, 1839; 92, 1840; 10, 1842; 73, 1842;
92, 1844; 17, 1845; 206, 1859; 133, 1895; 78, 1899; 231, 1901; 178, 1903; 245,
1907; 217, 1909; 98, 1911; 341, 1913; 84, 1915; 361, 1917; 128, 1919.

Joint Resolutions 21, 1841; 27, 1869; 3, 1872.

Artesian wells, conservation of: Act 107, 1905.

Biological Survey authorized: Act 250, 1905.

Board of Geological Survey established: Acts 65, 1869; 179, 1871; 48, 1881,
Joint Resolution 11, 1871,

Botanist, State, authorized: Act 49, 1838; 75, 1840 (office abolished).

Boundary Compact: Act 267, 1947.

Bounty for salt manufacture: Acts 200, 1859; 186, 1861; 50, 1869.

Commissioner of Mineral Statistics: Acts 9, 1877; 180, 1879; 74, 1883; 29,
1895; 133, 1895.

Geological Survey of the State: Acts 20, 1837; 206, 1859; 64, 1861; 212,
1863; 65, 1869.

Geologist, State: Acts 20, 1837; 49, 1838.

Interstate Oil Compact: Act 138, 1947.

Lakes and lake levels: Acts 194, 1939; 69, 1941; 319, 1941; 276, 1945; 198,
1947; 116, 1952; 128, 1952; 121, 1954; 194, 1954; 253, 1955.

Land Office: Acts 42, 1843; 68, 1844.

Lands, Public (see salt springs and valuations): Aects 18, 1839; 68, 1844; 17,
1845; 90, 1845; 309, 1929,

Mapping. See Aerial, Topographic.

Maps, publications, printing, reports, state documents: Acts 79, 1840; 122,
1846; 48, 1881; 78, 1899; 231, 1901; 297, 1905; 42, 1911.

Joint Resolutions 14, 1839; 5, 1841; 18, 1843; 34, 1844; 26, 1846; 26, 1859;
7, 1861; 10, 1863; 38, 1872.
Concurrent Resolution 5, 1872.

Mineral statistics, collection: Act 7, 1911.

Mines and minerals: Acts 18, 1839; 78, 1846; 131, 1885; 51, 1911; 114, 1911;
159, 1945.

“Oil Acts”: 65, 1927; 15, 1929; 185, 1931; 326, 1937; 61, 1939; 138, 1947; 190,
1951; 216, 1951.

Pipe line: Act 29, 1889, See M.G.S. Pub. 47 for other pipe line laws.

Plugging abandoned salt wells: Act 132, 1897.

Oil wells: Act 190, 1951.
See “0Oil Acts”.

Salt lands, springs, wells: Acts 55, 1838; 1, 1839; 92, 1840; 10, 1842; 90, 1845;
Chap. 60 Revised laws 1846; Joint Resolutions 7, 1841; 3, 1845.

Salt manufacture, bounty for: Acts 200, 1859; 186, 1861; 50, 1869.

Soil and economic survey: Act 873, 1917.

Supervisor of Wells: Acts 65, 1927; 15, 1929; 326, 1937. See “Oil Acts”.

Tax and Tax Commission: Acts 51, 1911; 114, 1911; 341, 1913; 119, 1915; 77,
1951.

See Mines and Minerals and Valuations.

Topographer, State: Act 49, 1838.

Topographic Survey: Acts 49, 1838; 178, 1903; 251, 1905; 392, 1925; 247,
1929,

Valuation of mineral lands: Acts 18, 1839; 159, 1945; 938, 1947; 77, 1951.

See Public Lands.
Water conservation: Act 107, 1905.
Zoologist, State: Acts 49, 1838; 75, 1840.
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