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APPENDIX B.
 

LITHOLOGY. 

BY 
T. B. BROOKS AND A. A. JULIEN 

APPENDIX B. 
CATALOGUE of the Michigan State Collection of Huronian 
Rocks and associated ores of the Iron-Region of Lake 
Superior, numbered 1 to 100. 

Duplicate suites have been forwarded to the following 
institutions and individuals without charge: 

University of Michigan, Ann Arbor, Mich. 

Michigan State Library, Lansing, Mich. 

State Agricultural College, Lansing, Mich. 

Hillsdale College, Hillsdale, Mich. 

Kalamazoo College, Kalamazoo, Mich. 

Adrian College, Adrian, Mich. 

Albion College, Albion, Mich. 

Olivet College, Olivet, Mich. 

Boston Institute of Technology, Boston, Mass. 

Harvard University, Cambridge, Mass. 

School of Mines, University of Pennsylvania, 
Philadelphia, Pa. 

School of Mines, Columbia College, New York. 

Union College, Schenectady, N. Y. 

Cornell University, Ithaca, N. Y. 

Smithsonian Institute, Washington, D. C. 

Sheffield Scientific School, Yale College, New Haven, 
Conn. 

Stevens Institute, Hoboken, N. J. 

Washington University, St. Louis, Mo. 

The State Cabinet, Madison, Wis. 

Royal School of Mines, Stockholm, Sweden. 

Royal School of Mines, Freiberg, Saxony. 

Museum of Practical Geology, London, England. 

United States Military Academy, West Point, N. Y. 

Prof. Raphael Pumpelly, Cambridge, Mass, 

A. R. Marvin, Esq., Cambridge, Mass. 

Alexis A. Julien, Esq., School of Mines, New York. 

J. Blodget Britton, Esq., Philadelphia, Pa. 

A few suites are still undistributed. 
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[The following descriptions (except the numbers in 
Roman numerals of the Huronian formation to which the 
specimen belongs, the locality, popular or provisional 
name in brackets, and the approximate specific 
gravities) are by Mr. Julien; and the references to 
specimens by numbers are all to his descriptions 
contained in Appendix A.  Chap. X., Vol. I., contains 
analyses of all the ores.  Specimens numbered 1, 4, 14, 
60, 62, and 82 to 100, both inclusive, are wanting in the 
suites:  these varieties of rock were of least importance 
for the purposes of this report, and in some instances 
would have been obtained with great difficulty.  It is 
believed that Mr. Julien's very minute descriptions, in 
Appendix A, of specimens from my private collection, 
identical with those wanting here, will cause their 
omission not to be seriously felt.—T. B. BROOKS.] 

No. 1.—Talcose Quartz-schist.  See No. 150. 

No. 2.—Below Formation V.  Martite-Schist, from 
Clarksburgh. Specific gravity of 5 pieces varied from 
4.12 to 4-39; average 4.21.  Pseudomorphous after 
Magnetite.  Rather fine-grained.  Many octahedra, more 
or less sharply defined.  Slightly magnetic.  Many 
cavities containing more or less Kaolin.  No distinct 
lamination.  Resembles No. 239, but differs in its cellular 
structure and Kaolin. 

No. 3.—Below Formation II. or III.  Brownish Chloritic 
Gneiss, from S. W. ¼ Sect. 30—T. 48—R. 28.  Specific 
gravity of 5 pieces varied from 2.65 to 2.76; average 
2.70.  Feldspar light-brown, and with good cleavage and 
lustre.  Seams of Chlorite.  Lamination not very distinct.  
Differs from No. 276 chiefly in the color of Feldspar. 

No. 4.—Schalstone.  See No. 338. 

No. 5.—Below Formation V.  Fine-grained Hematite-
Schist (red specular ore), from West-end Mine, 
Cascade.  Specific gravity of 8 specimens varied from 
4.40 to 4.94; average 4.72.  Mostly very fine-grained, 
with thin bands full of ill-defined octahedra.  Slightly 
magnetic, but more than No. 2.  Structure decidedly 
schistose, almost slaty.  Little lustre.  A variety of No. 
240. 

No. 6.—Below Formation V.  Granuliferous Specular-
Iron Schist (Bird's-eye ore), from Bagaley Mine, 
Cascade.  Specific gravity of 6 pieces varied from 3.61 
to 3.90; average 3.74.  Chiefly made up of exceedingly 
minute scales of Micaceous-Iron.  Perhaps one-twentieth 
of its bulk consists of imperfectly crystallized and 
decomposed Garnets (?), 1/32 inch in diameter.  Allied to 
No. 237. 

No. 7.—Formation IV.  Red Feldspathic Gneiss, 100 
yards north of West-end Mine, Cascade.  Specific gravity 
of 5 pieces varied from 2.53 to 2.62; average 2.57.  
Chiefly red cleavable Orthoclase.  A very little white 
Mica.  Quartz in parallel flakes.  No allies. 

No. 8.—Formation V.—Brownish-gray Quartzyte (Lower 
Quartzyte), Republic Mine.  Specific gravity of 5 pieces 
varied from 2.65 to 2.71; average 2.67.  Fine-grained.  
Quartz, brownish-gray.  Many specks of Ochre.  Differs 
from No. 129 only in greater proportion of brownish 
Ochre. 

No. 9.—Formation V.—Mottled Pink Dolomite-Marble 
(marble), from Chocolate Quarry, L. S.  Specific gravity 
of 4 pieces varied from 2.80 to 3.06; average 2.88.  Very 
fine-grained.  Blackish-brown streaks and spots.  A 
Quartz vein.  Resembles No. 106, differing in grain. 

No. 10.—Formation V.—Mottled Chloritic Schist (clay 
slate), from Chocolate Quarry, L. S.  Specific gravity of 5 
pieces varied from 2.73 to 2.81; average 2.77.  Blackish-
green and light chocolate.  Almost slaty.  Resembles 
Nos. 182 and 183 (829), and also No. 192 in its 
character as a transition from Chloritic Schist to Argillyte. 

No. 11.—Formation V.—Salmon-colored Dolomite 
(marble), Morgan Furnace Quarry.  Specific gravity of 8 
pieces varied from 2.78 to 2.87; average 2.82.  Chiefly 
made up of the mineral, Dolomite, in large masses, with 
fine cleavage and lustre.  Many fine-grained gray veins.  
An unusual form of Nos. 108, 109, etc. 

No. 12.—Formation V.—Mottled Feldspathic Argillyte 
(clay slate), from Morgan Furnace Quarry.  Specific 
gravity of 9 pieces from 2.71 to 2.88; average 2.80.  
Blackish and reddish-brown.  Weathers reddish-gray.  
Like No. 191. 

No. 13.—Formation V.—Talcose Siliceous Schist 
(Novaculite), from Whetstone Quarry, Teal Lake.  
Specific gravity of 5 pieces varied from 2.71 to 2.78; 
average 2.73.  Ash-gray to brownish-gray on fracture, 
greenish on cleavage-surface.  Like No. 161, but less 
fissile. 

No. 14.—Formation V.—Talco-Siliceous Dolomite, from 
Lake Fairbanks's Kilns.  Like Nos. 110 and 111 (800). 

No. 15.—Formation VI.—Magnetic Quartz-Schist, from 
Republic Mine.  Specific gravity of 5 pieces varied from 
3.13 to 3.42; average 3.29.  Fine-grained.  Grayish-
black.  Quartz, Magnetite, and a chloritic Mica.  
Resembles the dark layers of Nos. 151 and 153. 

No. 16.—Formation VI.—Micaceous-Iron Quartz-Schist, 
from Camion, Sect. 28—T. 47—R. 30.  Specific gravity 
of 6 pieces varied from 2.92 to 3.42; average 3.16.  Fine-
grained.  Reddish-gray.  Quartz, Micaceous-Iron, and 
Magnetite.  Structure inclining to slaty.  Seams covered 
with Micaceous-Iron.  Differs very slightly from Nos. 32 
and 33. 

No. 17.—Formation VI.—Actinolitic Magnetite-Schist 
(magnetic ore), from Magnetic Mine, Sect. 20—T. 47—
R. 30.  Specific gravity of 4 pieces varied from 4.15 to 
4.51; average 4.36.  Alternate fine-grained and crypto-
crystalline laminæ.  Thin seams of altered Actinolite.  
Allied to No. 228, with Actinolite in place of Chlorite. 
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No. 18.—Formation VII.—Coarse Altered Dioryte, from 
Republic Mine.  Specific gravity of 5 pieces varied from 
2.94 to 3.08; average 3.03.  Greenish-black, speckled 
with gray.  Semi-porphyritic.  Contains a little Chlorite 
and brown Mica; resembles No. 303. 

No. 19.—Formation VIII.—Magnetic Quartz-Schist, from 
Republic Mine.  Specific gravity of 5 pieces varied from 
3.46 to 3.57; average 3.51.  Fine-grained.  Quartz, 
Magnetite, and perhaps Mica.  Almost slaty.  Resembles 
No. 233 in texture and general appearance. 

No. 20.—Formation VIII.—Banded Argillyte-Slate (clay 
slate), from R. R. Cut, E. of Negaunee and Teal Lake.  
Specific gravity of 5 pieces varied from 2.67 to 2.71; 
average 2.69.  Cleavage across stratification.  Like No. 
221 (983) in material and texture, and between Nos. 191 
and 221 (983) in color. 

No. 21.—Formation VIII.—Fine-Grained Greenish 
Quartzyte, from N. W. end of Lake Fairbanks.  Specific 
gravity of 5 pieces varied from 2.64 to 2.69; average 
2.66.  Slightly mottled with reddish-brown.  Like No. 126, 
but with grains less distinct. 

No. 22.—Formation IX.—Micaceous Altered Dioryte, 
from Republic Mine.  Specific gravity of 5 pieces varied 
from 2.96 to 3.05; average 2.99.  Black, speckled with 
gray.  Contains much brownish-gray Mica, especially 
conspicuous on the weathered surface.  Resembles No. 
303, but is much more micaceous; also like No. 18. 

No. 23.—Formation X.—Magnetic Quartz-Slate 
(magnetic schist), from Republic Mine.  Specific gravity 
of 4 pieces varied from 3.73 to 3.86; average 3.79. 
Resembles No. 19.  One thin seam occurs, containing 
many minute Garnets. 

No. 24.—Formation X.—Manganiferous Ochrey 
Hematite.  Specific gravity of 5 pieces varied from 3.10 
to 3.54; average 3.28.  Thin seams and bunches of 
Pyrolusite and Quartz.  Tiny bunches of Kaolin. 

No. 25.—Formation X.—Disintegrated Ochrey Hematite 
(Hematite ore), from Rolling Mill Mine, Negaunee.  A 
coarse angular gravel.  Minute crystalline scales of 
Pyrolusite more abundant than in No. 24. 

No. 26.—Formation X.  Banded Limonitic Quartz-Schist 
(Foster Rock), from Foster Mine.  Specific gravity of 5 
pieces varied from 2.80 to 2.99; average 2.88.  Grayish-
brown Quartzyte with thinner layers of brownish-black 
Limonite; allied to No. 156, 

No. 27.—Formation X.  Brown Anthophyllite-Schist, from 
Washington Mine.  Specific gravity of 5 pieces varied 
from 3.44 to 3.62; average 3.52.  Many minute black 
scales of Magnetite.  Banded.  Like No. 174. 

No. 28.—Formation X.  Green Feldspathic Argillyte, from 
N. W. end of Lake Fairbanks.  Specific gravity of 5 
pieces varied from 293 to 3.17; average 3.08.  A crypto-
crystalline schist apparently made up of Feldspar, 
Chlorite, and a little Pyrite.  Similar in texture to No. 209, 
but partly decomposed by weathering. 

No. 29.—Formation XI.  Black Dioryte-Schist, from 
Republic Mine.  Specific gravity of S pieces varied from 
2.98 to 3.05; average 3.02.  No traces of alteration.  
Decidedly schistose.  Allied to Nos. 328 and 329, but 
their structure is granular, while in this the generally 
parallel arrangement of the blades of Amphibole 
produces a fibrous structure, 

No. 30.—Formation XI.  Coarse Black Dioryte, from 
Republic Mine.  Specific gravity of 4 pieces varied from 
2.74 to 3.04; average 2.92.  Like Nos. 18 and 22.  
Greenish-black.  Few traces of alteration; perhaps a little 
Chlorite.   Resembles Nos. 303 and 306. 

No. 31.—Formation IX.  Black Micaceous Greenstone-
Schist, from south of and under Grand Central ore 
deposit.  Specific gravity of 5 pieces varied from 2.78 to 
2.82; average 2.79.  Almost aphanitic.  Much Mica in 
minute scales, which have a coppery color on the 
cleavage planes.  A little Chlorite.  Allied to Nos. 335 and 
336, but differing especially in finer grain and more 
irregular structure. 

No. 32.—Formation XII.  Micaceous-Iron Quartz-Schist 
(Jasper), from Republic Mine.  Specific gravity of 4 
pieces varied from 3.09 to 3.80; average 3.45.  Very 
fine-grained.  Grayish-white and smoky Quartz and 
scales of Micaceous-Iron.  A few thin quartzose layers.  
Allied to No. 172, but with coarser and unbroken Quartz-
layers. 

No. 33.—Formation XII.  Micaceous-Iron Quartz Schist 
[banded] (Jasper Schist), from Michigamme Mine.  
Specific gravity of 5 pieces varied from 3.09 to 3.50; 
average 3.23.  Alternations of layers in which reddish-
gray Quartz or Micaceous-Iron predominates.  Exactly 
like No, 152 to the eye, but the black layers are pseudo-
morphous after Magnetite. 

No. 34.—Formation XII.  Disintegrated Ochrey Hematite 
(Hematite), from Lake Superior Mine.  A gravel made up 
of angular fragments of brownish-red Hematite, mostly of 
the size of peas; a disintegrated variety of a common 
earthy Hematite. 

No. 35.—Formation XII.  Ochrey Hematite-Schist 
(Hematite), from Winthrop Mine.  Specific gravity of 4 
pieces varied from 2.69 to 3.09; average 2.82.  Fracture 
earthy, and adheres strongly to the tongue.  Cleavage-
surfaces shining.  An ordinary variety of Hematite. 

No. 36.—Formation XIII.  Micaceous-Iron Quartz-Slate 
(mixed or 2d class ore), from Republic Mine.  Specific 
gravity of 5 pieces varied from 3.41 to 3.88; average 
3.66.  Many scales are triangular.  Like No. 32. 

No. 37.—Formation XIII.  Micaceous-Iron Quartz-Schist 
(2d. class ore), from Lake Superior Mine.  Specific 
gravity of 5 pieces varied from 3.31 to 3.98; average 
3.63.  Quartzose layers broken up and irregular.  Large 
folia of Micaceous-Iron.  Allied to No. 172, but with 
coarser Quartz-layers. 
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No. 38.—Formation XIII.  Specular-Iron Schist, from 
Lake Angeline Mine.  Specific gravity of 4 pieces varied 
from 4.47 to 4.96; average 4.68.  Many minute 
octahedra.  Allied to No. 237. 

No. 39.—Formation XIII.  Granular Magnetite (magnetic 
ore), from Republic Mine.  Specific gravity of 5 pieces 
varied from 4.98 to 5.01; average 4.99.  Grayish-black.  
Grains nearly as large as mustard-seed.  Slightly 
resembles No. 229, without its structure and fineness of 
grain. 

No. 40.—Formation XIII.  Soft Fine-Grained Magnetite 
(magnetic ore), from Spurr Mountain.  Specific gravity of 
5 pieces varied from 4.64 to 4.87; average 4.74.  
Brownish-black.  Resembles No. 229, but differs in color 
and structure. 

No. 41.—Formation XIII.  Hard Fine-Grained Magnetite 
(magnetic ore), from Michigamme Mine.  Specific gravity 
of 5 pieces varied from 4.72 to 4.97; average 4.84. 
Blackish-brown.  Like No. 40. 

No. 42.—Formation XIII.  Compact Magnetite-Schist 
(Slate ore), from Edwards Mine.  Specific gravity of 4 
pieces varied from 4.86 to 4.95; average 4.91.  Blackish-
brown.  Much of this ore is crypto-crystalline.  A few thin 
greenish films of Chlorite.  Allied to No. 228, but differs 
chiefly in color and a less slaty structure. 

No. 43.—Formation XIII.  Chloride Magnetic Hematite-
Schist (Granular green specular ore), from New York 
Mine.  Specific gravity of 4 pieces varied from 4.01 to 
4.40; average 4.18.  Compact like No. 42, and 
containing more Chlorite. Many minute octahedra.  
Perhaps schistose.  A transition variety between Nos. 
228 and 239. 

No. 44.—Formation XIII.  Kaolinic Hematite-Schist 
(specular ore), from Cleveland Mine, School-house 
opening.  Specific gravity of 5 pieces varied from 4.54 to 
4.69; average 4.59.  Very fine-grained.  Brownish-black, 
speckled minutely with grayish-white.  An ordinary 
variety, allied to No. 2. 

No. 45.—Formation XIII.  Specular-Iron Schist (steely 
specular ore), from Jackson Mine.  Specific gravity of 5 
pieces varied from 4.87 to 5.23; average 5.07.  Blackish-
brown.  Allied to No. 237. 

No. 46.—Formation XIII.  Micaceous-Iron Schist 
(specular slate ore), from Republic Mine.  Specific 
gravity of 4 pieces varied from 5.09 to 5.56; average 
5.24.  Structure inclining to slaty.  Slightly magnetic.  An 
ordinary variety. 

No. 47.—Specular-Iron Schist (specular slate ore), from 
Jackson Mine.  Specific gravity of 4 pieces varied from 
5.11 to 5.14; average 5.12.  Very fissile, this cleavage 
crossing the stratification at a high angle.  Allied to No. 
237. 

No. 48.—Granular Specular-Iron Schist (specular slate 
ore), from Lake Superior Mine.  Specific gravity of 5 
pieces varied from 4.79 to 5.31; average 5.04.  Thin folia 
approaching Micaceous-Iron.  Many tiny granules of red 
Ochre disseminated throughout, perhaps derived from 
Martite.  Allied to No. 237, but differs in the granules and 
higher lustre. 

No. 49.—Micaceous-Iron Schist (slate ore), from 
Champion Mine, No. 4 shaft.  Specific gravity of 8 pieces 
varied from 4.42 to 5.00; average 4.70.  Tiny scales.  
Slightly magnetic.  Like No. 46. 

No. 50.—Formation XIV.  Gray Ferruginous Quartzyte 
(Upper Quartzite), from Republic Mine.  Specific gravity 
of 5 pieces varied from 2.74 to 3.03; average 2.82.  
Many minute scales of Micaceous-Iron.  Differs from No. 
21, chiefly in the black scales. 

No. 51.—Micaceous Conglomerate-Schist 
(conglomerate), from Washington Mine.  Specific gravity 
of 5 pieces varied from 2.66 to 2.70; average 2.69.  
Many films of brownish-gray Mica enveloping nodules of 
Quartz.  Resembles No. 122, but differs in the Mica and 
its less abundance. 

No. 52.—Arenaceous Magnetic Quartz-Schist, from 
Michigamme Mine.  Specific gravity of 4 pieces varied 
from 2.89 to 3.08; average 2.98.  Minute granules of 
white Quartz and Magnetite.  Loosely aggregated 
bunches of the former.  The arenaceous Quartz is like 
that of No. 358. 

No. 53.—Formation XIII.  Grayish-green Talc-Schist, 
from Republic Mine.  Specific gravity of 5 pieces varied 
from 3.00 to 3.30; average 3.09.  Chiefly made up of 
Talc, in minute scales.  Differs from No. 226, chiefly in 
deeper color and greater compactness. 

No. 54.—Formation XIII.  Brownish magnetic Talc-
Schist, from Old Washington Mine.  Specific gravity of 5 
pieces varied from 2.75 to 2.84; average 2.78.  Talc in 
corrugated folia.  A few crystals of Magnetite, and 
slightly magnetic.  Almost slaty.  Resembles No. 81, but 
differs in color and greater coarseness. 

No. 55.—Formation XIII.  Gray Feldspathic Argillyte, 
from Barnum Mine, Hanging Wall.  Specific gravity of 5 
pieces varied from 2.76 to 2.89; average 2.83.  Chiefly 
Feldspar, less Mica, and a little Magnetite and Pyrite.  
Slightly magnetic.  Somewhat resembles No. 196, but 
differs in its fibrous films and its Magnetite. 

No. 56.—Formation XV.  Micaceous Feldspathic 
Argillyte, from Champion branch R. R.  Specific gravity 
of 4 pieces varied from 2.82 to 2.89; average 2.85.  
Grayish-black.  Much black Mica, in minute scales; partly 
in brownish-gray films.  Resembles Nos. 210 and 213, 
but without their slaty structure. 

No. 57.—Formation XVI.  Limonitic Quartz-Schist 
(Hematite), from South of Champion Kilns.  Specific 
gravity of 5 pieces varied from 2.70 to 3.00; average 
2.84.  Smoky-gray and yellowish-brown ochrey bands.  
Compare No. 157. 
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No. 58.—Formation XVII.  Grayish-green Anthophyllite-
Schist, from R. R. Cut, Bi-ji-ki River.  Specific gravity of 5 
pieces varied from 3.04 to 3.34; average 3.15.  Contains 
thin layers coarsely crystallized.  Compare No. 178 
(1116). 

No. 59.—Formation XVII.  Anthophyllitic Magnetite-
Schist, from Bi-ji-ki River.  Specific gravity of 9 pieces 
varied from 3.16 to 3.60; average 3.39.  Black scales of 
Magnetite.  A little Pyrite.  Slightly magnetic, and the 
magnet separates about 40 per cent. from the powdered 
rock.  Allied to No. 178 (1155), but with a much greater 
proportion of Magnetite. 

No. 60.—Dioryte-Greenstone (concretionary), Ely's 
Point, Marquette. 

No. 61.—Formation XIX.  Staurolitiferous Mica-Schist 
(also containing Andalusite), from Island in Michigamme 
Lake.  Like No. 301.  Specific gravity of 5 pieces varied 
from 2.58 to 2.79; average 2.70. 

No. 62.—Green Siliceous Schist, like No. 158. 

No. 63.—Porphyritic Chlorite-Schist, like No. 186. 

No. 64.—Quartzose Carbonaceous Slate (Plumbago), 
from L'Anse Range, Sect. 9—T. 49—R. 33.  Specific 
gravity of 4 pieces varied from 2.10 to 2.17; average 
2.12.  Like No. 248. 

No. 65.—Pyritiferous Talcose Gneiss, from Falls of 
Sturgeon River, Sect. 8—T. 39—R. 29.  Specific gravity 
of 4 pieces varied from 2.67 to 2.76; average 2.71.  
Much grayish-green Talc, in thin seams.  A few cubes of 
Pyrite.  Resembles No. 298, but more bunchy in 
structure. 

No. 66.—Greenish-gray Fine-Grained Dolomite-Marble, 
from Sect. 11—T. 39—R. 29.  Specific gravity of 5 
pieces varied from 2.79 to 2.84; average 2.81.  Almost 
crypto-crystalline in texture.  Like No. 105, but a little 
finer. 

No. 67.—Purple Ochrey Hematite (Hematite), Breen 
Mine Ore.  Specific gravity of 5 pieces varied from 3.16 
to 3.22; average 3.18.  A few indistinct fucoidal 
impressions.  Color reddish-brown, inclining to purple.  A 
common variety, but of unusual color. 

No. 68.—Hematite-Schist, from Sect. 11—T. 39—R. 29.  
Specific gravity of 7 pieces varied from 3.30 to 3.88; 
average 3.56.  Blackish-blue, and almost without lustre.  
A dull, less fissile variety of No. 237. 

No. 69.—Porphyritic Speckled Dioryte, from Sturgeon 
Falls, Menominee River.  Specific gravity of 9 pieces 
varied from 2.92 to 3.03; average 2.98.  Fibrous blades 
of brownish-green Amphibole, about ⅛ inch long, and 
white compact Feldspar; making a fine contrast.  Has no 
allies. 

No. 70.—Chloride Aphanyte-Schist, from M. and O. 
Road (Gorge).  Specific gravity of 9 pieces varied from 
2.94 to 3.07; average 2.98.  Perhaps derived from the 
alteration of a Dioryte.  Thin seams of brown Mica.  
Resembles No. 339, but is more decidedly chloritic. 

No. 71.—Quartzose Chloritic Dioryte (Conglomeritic 
Diorite), from 20th mile-post, M. H. & O. Road.  Specific 
gravity of 5 pieces varied from 2.90 to 2.93, average 
2.91.  Imperfect crystals of greenish-black Amphibole, 
with a high lustre.  Much Chlorite in scales and films.  
Slightly resembles Nos. 305 and 308. 

No. 72.—Speckled Dioryte, from Marquette Greenstone 
Quarry.  Specific gravity of 5 pieces varied from 2.70 to 
3.00; average 2.87.  Finer-grained than No. 75, and with 
more alteration in its two constituents.  Resembles No. 
309. 

No. 73.—Chlorite-Potstone Schist, from Marquette 
Greenstone Quarry.  Specific gravity of 5 pieces varied 
from 2.53 to 2.68; average 2.60.  Much Calcite 
disseminated, especially in seams and bunches.  An 
intermediate variety between Nos. 340 and 341, 
consisting chiefly of the fine-grained material of the 
former, enveloped in broad films of Chlorite. 

No. 74.—White Talcose Slate, from Grace Furnace, 
Marquette.  Specific gravity of 5 pieces varied from 2.60 
to 2.64; average 2.62.  Very fissile.  Thin flakes of 
Quartz, separated by films of whitish Talc.  No allies. 

No. 75.—Blackish-green Dioryte, from Light-House Point 
Quarry, S. E. side.  Specific gravity of 8 pieces varied 
from 2.96 to 3.08; average 3.03.  A little Epidote in thin 
seams.  Feldspar greenish-gray, partly altered to a 
reddish-orange.  Somewhat resembles No. 303. 

No. 76.—Quartzose Chlorite-Schist, from Light-House 
Point Quarry, N. W. side, Marquette.  Specific gravity of 
5 pieces varied from 2.92 to 3.03; average 2.96.  
Greenish-black Chlorite in continuous films.  Almost a 
slaty structure.  Seams of Quartz and of Calcite.  Only 
slightly resembles No. 182. 

No. 77.—Porphyritic Mottled Dioryte, from Pic-Nic 
Rocks, Marquette.  Specific gravity of 10 specimens 
varied from 2.82 to 3.00; average 2.90.  Constituent 
minerals unchanged on the weathered surface.  Same 
as No. 317. 

No. 78.—Magnesian Altered Dioryte (Serpentine), from 
Presqu'-isle, Lake Superior, N. E. corner.  Specific 
gravity of 8 pieces varied from 2.80 to 2.92; average 
2.86.  Many facets of altered Amphibole conspicuous.  
Resembles No. 321, but is a little less altered. 

No. 79.—("Trap"), from Washington Mine.  Specific 
gravity of 5 pieces varied from 2.85 to 3.01; average 
2.93.  Much Pyrite.  May be a variety of the Aphanyte, 
Nos. 354 and 355, but much coarser. 

No. 80.—Reddish Chloritic Gneiss.  Weathers to 
yellowish-gray, slightly greenish and reddish.  
Resembles No. 276. 

No. 81.—Bluish-black Argillyte-Slate (clay slate), from 
Huron Bay. 

No. 82,—Trappean Dioryte.  (Nos. 347, 348, and 349.) 

No. 83.—Green Porphyry.  (No. 351.) 



No. 84.—Jasper-Schist.  (Nos. 166 and 167.) 

No. 85.—Jasper-Breccia.  (Nos. 124 and 125.) 

No. 86.—Talcy Chloritic Gneiss.  (Nos. 298 and 299.) 

No. 87.—Hornblende-Gneiss.  (Nos. 261 and 262.) 

No. 88.—Hornblende-Schist.  (No. 271.) 

No. 89.—Pseudomorphous Chlorite-Schist.  (Nos. 179, 
180, and 181.) 

No. 90.—Black Gneiss.  (No. 257.) 

No. 91.—Chloritic Argillyte.  (No. 219.) 

No, 92.—Chloride Dioryte.  (No. 324.) 

No. 93.—Epidotic Hornblende-Gneiss.  (No. 268.) 

No. 94.—Black Dioryte-Aphanyte ("Trap").  (Nos. 354, 
355, and 356.) 

No. 95.—Coarse Red Granite.  (No. 252.) 

No. 96.—Ferruginous Granite.  (No. 253.) 

No. 97.—Ferruginous Crystalline Limestone.  (No. 101.) 

No. 98.—Chloritic Dioryte-Wacke.  (No. 325.) 

No. 99.—Brown Wacke.  (No. 352.) 

No. 100.—Coarse Green Amphibolyte.  (No. 319.) 

APPENDIX C.
 

LITHOLOGY. 

BY 
CHAS. E. WRIGHT 

APPENDIX C. 
[NOTE.—The numbers given in the subjoined list of 
seventy-eight specimens are according to T. B. Brooks's 
private collection, and by these numbers the specimens 
are referred to in Report, Vol. I.  Duplicate suites of the 
same rocks, numbered 1 to 78, have been furnished to 
the State Agricultural College, Lansing, Michigan, to the 
State Normal School, Ypsilanti, Mich., to Prof. Sill's 
Institute, Detroit, Mich., and to the School of Mines, 
Freiberg, Saxony.  A duplicate suite, numbered 6001 to 
6078, was also furnished to the University of Michigan at 
Ann Arbor. 

The correct names (immediately succeeding the 
numbers) are the results of a microscopic examination of 
thin plates made at Freiberg, Saxony, by Chas. E. 
Wright, under the direction of Professors Von Cotta and 
Kreischer; but their valuable results were not received in 
time to be employed in my Report, where the provisional 
names (given at the close of each description) only are 
used. 

The difficulty of procuring specimens that shall be exact 
duplicates may account for some of the differences in 
names. 

The mounted plates employed by Mr. Wright in these 
investigations were prepared by him and are now in his 
possession.—T. B. BROOKS.] 

Specimen No. 1001 (Freiberg determination).—Dark-
green Diorite, compact and fine-grained, containing 
considerable chlorite or decomposed hornblende.  The 
feldspar shows under the microscope the striation of the 
twin crystals.  On a fresh fracture may be readily seen 
several small white spots, owing probably to the 
decomposition of a lime feldspar.  It contains a very little 
magnetic ore and pyrites as accessory minerals.  
Hardness = 4.  Streak powder very pale green.  Spec. 
gr. = 2.78.—Formation XI.—Location, Pioneer Quarry, 
Jackson Mine.—Provisional name employed in body of 
Report, Chloritic Schist. 

Sp. No. 1002 (Freiberg determination).—Grayish-green 
Diorite, fine-grained, and containing less chlorite than 
No. 1001, but has more cleavage, which is very distinct 
in two directions.  The hornblende in a section of the 
rock under the microscope appears of a leek-green 
color, and possesses the dichromatic property only in a 
slight degree.  The feldspar is partially decomposed.  
Some of the feldspar crystals are tinged with red.  The 
specimen contains a little iron pyrites and magnetic ore.  
Hardness = 4.—Streak powder light-green or yellow.—
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Sp. gr. = 2.68.—Formation XI.—Location, Pioneer 
Quarry, Jackson Mine.—Provisional name in body of 
Report, Dioritic Schist. 

Sp. No. 1003 (Freiberg determination).—Compact 
Diorite, very similar to No. 1002.  Color grayish-green.  
The crystals are more distinct than in No. 1002.  The 
hornblende is slightly dichromatic.  The feldspar is 
somewhat decomposed.  On a fresh fracture can be 
seen several yellow spots of ochreous iron ore.  
Magnetic iron ore and chlorite are contained as 
accessories.  Hardness =. 5. Streak powder very pale 
green. Spec. gr. = 2.82.—Formation XI.—Location, 
South of West part of Jackson Mine.—Provisional name 
in Report, Hornblendic Diorite. 

Sp. No. 1004.—Dark-green Diorite.  Very fine-grained 
and compact.  In a section under the microscope can be 
seen crystals of feldspar and hornblende.  Some of the 
feldspar crystals show the striation plainly and are 
probably labradorite.  Chlorite and magnetic ore are 
contained as accessories.  Hardness = 4.5.  Streak 
powder pale green.  Spec. gr. = 2.85.—Formation XI.—
Location, South of West part of Jackson Mine.—
Provisional name in Report, Hornblendic Diorite. 

Sp. No. 1005.—Dark-green Chloritic Diorite Schist.  The 
texture is so fine that the single ingredients cannot be 
seen even with a loupe.  A section under the microscope 
shows an apparent semifluid structure, with a broken 
and deranged appearance.  With a power of 100 
diameters no crystals can be seen.  Certain portions of 
the light-green amphibolitic mineral not only possess the 
property of polarizing the light, but are also dichromatic.  
It contains a little magnetic ore and pyrites.  Hardness = 
3.5.  Streak powder pale green.  Spec. gr. = 2.68.—
Formation XI.—Location, Southwest part of Jackson 
Mine.—Provisional name used in Report, Chloritic 
Schist. 

Sp. No. 1006.—Fine-grained Dioritic Schist.  Partially 
decomposed and contains considerable chlorite and 
clay.  Hardness = 3.  Streak powder light-green.  Spec. 
gr. = 2.82.—Formation XI.—Location, South-west part of 
Jackson Mine.—Provisional name in body of Report, 
Chloritic Schist. 

Sp. No. 1007.—Grayish-green Diorite.  On a fresh 
fracture the cleavage planes of the hornblende may be 
seen.  The grains or crystals of the feldspar are too small 
to be recognized even with a good loupe.  Examined 
under microscope striated feldspar can be seen.  The 
hornblende possesses the dichromatic property very 
distinctly.  The rock contains a few crystals of actinolite 
and grains of magnetic ore.  Hardness = 5.  Streak 
powder pale yellow.  Spec. gr. = 3.—Formation XI.—
Location, N. E. corner Sect. 1—T. 47—R. 27, or N. W. 
corner Sect. 6—T. 47—R. 26.—Provisional name used 
in Report, Diorite. 

Sp. No. 1008.—Dark-green Diorite.  The cleavage 
planes of the hornblende can be seen with the unaided 
eye.  On a weathered surface the feldspar is very much 
decomposed and worn away, leaving the crystals of the 
hornblende very prominent.  Under the microscope it 
may be readily seen that the percentage of the 
amphibole exceeds that of the feldspar.  Needles of 
actinolite are disseminated through the rock.  It contains 
a few crystals of magnetic ore and pyrites.  Hardness = 
4.5.  Streak powder greenish-white.  Spec. gr. = 2.91.—
Formation XI.—Location, N. E. corner Sect. 1—T. 47—
R. 27, or N. W. corner Sect. 6—T. 47—R. 26.—
Provisional name used in Report, Diorite. 

Sp. 1009.—Fine-Grained Diorite.  Color grayish-green.  
This is a tough rock, in which the single minerals are not 
visible to the naked eye.  A weathered surface shows 
but little decomposition of the feldspar.  With the 
microscope the amphibole and feldspar appear to be 
about equally divided.  The accessory minerals are 
pyrites and magnetic ore.  Hardness—5.  Streak powder 
nearly white.  Spec. gr. = 2.90.—Formation XI.—
Location, N. E. corner Sect. 1—T. 47—R. 27, or N. W. 
corner Sect. 6—T. 47—R. 26.—Provisional name used 
in Report, Diorite. 

Sp. No. 1010.—Same as 1009, except specific gravity, 
which is 2.77.—Formation XI.—Location N.W. ¼ of N.W. 
¼ Sect. 7—T. 47—R. 26.—Provisional name used in 
Report, Diorite. 

Sp. No. 1011.—Aphanite or very fine-grained Diorite.  
The texture resembles a compact, dark-colored 
limestone.  Under the microscope a power of 100 
diameters is hardly sufficient to resolve the apparently 
homogeneous ground mass, but with a power of 400 
diameters the amphibole is seen to consist of 
hornblende in broken crystals, and small needles of 
actinolite, that are closely interwoven through the entire 
rock, giving it a grayish-green color.  Hardness = 5.  
Streak nearly white.  Spec. gr. = 2.90.—Formation XI.—
Location, N. W. ¼ of N. W. ¼ of Sect. 7—T. 47—R. 
26.—Provisional name used in Report, Diorite 
(compact). 

Sp. No. 1012.—Grayish Diorite.  Having an open texture 
with dark-green spots, resembling very much a Diabase.  
Under the microscope can be seen crystals of a double 
striated feldspar, very similar to labradorite; also sections 
of crystals corresponding to augite.  This would seem to 
confirm the supposition of its being a Diabase:  the 
unmistakable dichroism of the hornblende determines it 
as a Diorite.  It is possible that a Diabase may be found 
either above or below this.  As accessories maybe 
considered (augite, labradorite) magnetic ore and 
pyrites. Hardness = 5.  Streak nearly white.  Spec. gr. = 
3.00.—Formation XI.—Location, N. W. ¼ of N. W. ¼ 
Sect. 7—T. 47—R. 26.—Provisional name used in 
Report, Diorite. 
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Sp. No. 1013.—Dark-green Diorite.  The cleavage 
planes of the hornblende are quite distinct.  Under the 
microscope the hornblende and feldspar appear to be 
about equally divided.  The crystals of hornblende are 
checked or striated parallel to the principal axis.  Dr. 
Zirkel, in his work on Basaltic Rock, 1870, considers this 
one of the best characteristics for hornblende in 
distinguishing it from augite.  Striated crystals of 
hornblende appear to possess a stronger dichromatic 
power than plain ones.  The feldspar shows no striation. 
It contains a very little pyrites.  Hardness = 5.5.  Streak 
powder pale green.  Spec. gr. = 2.91.—Formation XI.—
Location, N. W. ¼ of N. W. ¼ Sect. 7—T. 47—R. 26.—
Provisional name used in Report, Diorite. 

Sp. No. 1014.—Light-green Diorite.  Under the 
microscope the crystals of hornblende and feldspar are 
very indistinct.  The hornblende is very light-colored and 
is but slightly dichromatic.  It contains as accessories 
chlorite and magnetic ore.  Hardness = 5.5.  Streak 
powder nearly white.  Spec. gr. = 2.81.—Formation IX.—
Location, N. W. ¼ of N. W. ¼ of Sect. 7—T. 47—R. 
26.—Provisional name used in Report, Diorite. 

Sp. No. 1015.—Chloritic Schist.  This is a very dark-
green colored specimen, composed principally of 
chlorite, feldspar and hornblende.  With the microscope 
can be detected a few grains of quartz, and leaves of 
mica.  Hardness = 4.  Streak pale-green.  Spec. gr. = 
2.68.—Formation XI.—Location, Pioneer Quarry, E. of 
Negaunee, Sect. 6—T. 47—R. 26.—Provisional name 
used in Report, Chloritic Schist. 

Sp. No. 1016.—Grayish-green Diorite or Dioritic Schist.  
Under the microscope it appears very similar to No. 
1004. Hardness = 4.5.  Streak powder pale-green.  
Spec. gr. = 2.82.—Formation XI.—Location, Pioneer 
Quarry, E. of Negaunee, Sect. 6—T. 47—R. 26.—
Provisional name used in Report, Diorite. 

Sp. No. 1017.—Aphanite.  Color dark-green.  Somewhat 
decomposed.  Under the microscope the amphibole is 
seen to consist of actinolite.  It contains considerable 
magnetic ore and a small percentage of mica.  There are 
several narrow seams in the section filled with actinolite 
and feldspar.  Hardness = 5.  Streak powder yellow to 
brown.  Spec. gr. =3.15.—Formation XI.—Location from 
South of New England Mine, N. E. ¼ Sect. 20—T. 47—
R. 27.—Provisional name used in Report, Compact 
Diorite. 

Sp. No. 1018.—Diorite with Mica.  Very dark-green 
specimen.  The rock shows but little signs of 
decomposition.  The cleavage planes of the hornblende 
are very distinct.  Under the microscope it can be seen 
that the percentage of the hornblende exceeds that of 
the feldspar.  The hornblende is strongly dichromatic.  
The mica is of a brownish-yellow color and is 
dichromatic.  As accessories may be counted magnetic 
ore and pyrites.  Hardness = 5.5.  Streak powder light-
green.  Spec. gr. = 3.09.—Location, S. E. ¼ Sect. 15—
T. 47—R. 28.—Provisional name used in Report, 
Hornblendic Diorite. 

Sp. No. 1019.—Gneiss with Micaceous Diorite.  Color 
dark gray.  Contains orthoclase and a white feldspar 
resembling albite.  The amphibole under the microscope 
has a deep-green color and the mica a yellowish-brown; 
both are dichromatic.  There is a very little quartz and 
decomposed iron ore in the section.  Hardness = 5.  
Streak gray. Spec. gr. = 2.74.—Location, N. W. ¼ of 
Sect. 15—T. 47—R. 28.—Provisional name used in 
Report, Dioritic Schist. 

Sp. No. 1020.—Gneiss and Amphibole Rock.  Color a 
dark green.  It shows no signs of decomposition.  Under 
the microscope it can be seen that the percentage of the 
amphibole (hornblende and actinolite) exceeds that of all 
the other minerals.  The feldspar shows no striation.  
The amphibole is strongly dichromatic.  The mica is very 
distinct.  It contains magnetic ore and pyrites.  Hardness 
= 5.5.  Streak powder pale green. Spec. gr. = 3.00.—
Location, N. E. of Old Michigan Mine, near N. W. corner 
Sect 18—T. 47—R. 28.—Provisional name used in 
Report, Hornblendic Diorite. 

Sp. No. 1021.—Gneiss with Hornblende Rock.  
Resembles No. 1020.  Under the microscope the mica 
appears to be finely divided and evenly distributed.  The 
hornblende possesses the dichromatic property in a 
remarkable degree, changing from a deep green to pale 
yellow.  The hornblende, quartz and mica are contained 
nearly in the same proportion.  It contains, as an 
accessory, magnetic ore.  Hardness = 6.  Streak powder 
pale green.  Spec. gr. = 3.03.—Formation IX.—Location, 
Washington Mine.—Provisional name used in Report, 
Diorite (dark green). 

Sp. No. 1022.—Hornblendic Gneiss with Mica, very 
similar to 1021, only the mica is more grouped together 
and in large leaves.  It contains small crystals of 
magnetic ore, that are clustered together.  Hardness = 
5.5.  Streak nearly colorless.  Spec. gr. = 3.04.—
Formation XI.—Location, Southward of Old Washington 
Mine.—Provisional name used in Report, Chloritic 
Schist. 

Sp. No. 1023.—Changed Gneiss.  A gray rock, 
containing a little chlorite.  The actinolite has changed to 
a pale yellow color, but is still dichromatic.  The magnetic 
ore does not appear to have decomposed, as the white 
ground mass surrounding the grains of ore is not stained 
or tinted.  Hardness = 4.  Streak powder gray.  Spec, gr. 
= 2.83.—Location, near N. and S. Centre line Sect. 1—
T. 47—R. 29.—Provisional name used in Report, Dioritic 
Schist (spotted). 

Sp. No. 1024.—Diorite.  Compact and fine-grained. 
Somewhat decomposed.  The two varieties of amphibole 
(hornblende and actinolite) are very evenly distributed 
through the section.  The needles or spikes of the 
actinolite are very small.  There are several crystals of 
calcite which in the polarized light appear very similar to 
a triclinic feldspar.  Hardness = 4.  Streak powder white.  
Spec. gr. = 2.63.—Location, E. side of Sect. 13—T. 47—
R. 28.—Provisional name used in Report, Diorite 
(conglomeritic). 
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Sp. No. 1025.—Calcareous Diabase or Diorite.  The 
crystals of calcite are quite large and easily 
distinguished.  On a fresh fracture can be seen a black 
mineral, which is about the hardness of calcite (3) and 
resembles hornblende or augite.  It possesses no visible 
cleavage and is probably a decomposition.  Under the 
microscope the calcite, as in 1024, resembles 
labradorite.  The black mineral in the section has a pale 
green color.  With the prisms turned at right angles, the 
black mineral gives a dark field.  What is interesting is, 
that the mineral is slightly dichromatic.  On a weathered 
surface the calcite is decomposed and washed out, 
leaving the rock very porous.  Hardness = 5.5.  Streak 
powder gray.  Spec. gr. = 2.70.—Location, N. E. ¼ of N. 
E. ¼ of Sect. 14—T. 47—R. 28.—Provisional name used 
in Report, Dioritic Rock (amygdaloidal). 

Sp. No. 1026.—Fine-grained Chloritic Schist.  Contains 
considerable mica.  On a fresh fracture the glistening 
specks of mica can be readily distinguished from the 
dark green chlorite.  Under the microscope the small 
grains of quartz are rendered very distinct.  It contains a 
few crystals of magnetic ore, also needles of actinolite.  
Hardness = 3.  Streak powder light green.  Spec. gr. = 
2.93.—Formation XI.—Location, Lot 4—Sect. 20—T. 
28—R. 30.—Provisional name used in Report, Chloritic 
Schist. 

Sp. No. 1027.—Dark-gray Anthophyllite Rock, or 
Quartzite containing anthophyllite.  It has a distinct 
parallel cleavage.  The anthophyllite is unevenly 
distributed through the section in seams, and is 
nondichromatic, which distinguishes it from actinolite.  
The quartz consists of small grains (1/20 millm.).  It 
contains minute crystals of magnetic ore (less than 1/100 
millm. in diameter).  Hardness = 4-7.  Streak powder 
white.  Spec. gr. = 3.21.—Formation XII.—Location, Lot 
5—Sect. 20—T. 48—R. 30.—Provisional name used in 
Report, Anthophyllitic Schist. 

Sp. No. 1028.—Fine-grained Chloritic Schist.  Color 
dark-green, similar in appearance to 1026.  In a section 
can be seen considerable Amphibole.  It contains less 
Mica than 1026.  Hardness = 4.  Streak light-green.  
Spec. gr. = 2.84.—Location, Lot 5—Sect. 21—T. 48—R. 
30.—Provisional name in Report, Chloritic Schist. 

Sp. No. 1029.—Light-gray Quartzite or Granulite-like 
rock.  The grains of quartz are small.  The gray color is 
caused by hornblende, which, in a section under the 
microscope, resembles fine moss.  This is probably a 
metamorphic rock.  Hardness = 7.  Spec. gr. = 2.67.—
Formation L.—Location between Sects. 20 and 21—T. 
48—R. 30.—Provisional name used in Report, 
Quartzose Gneiss. 

Sp. No. 1030.—Fine-grained Gray Chloritic Schist.  The 
grains of quartz are small.  The chlorite is very evenly 
distributed through the section.  It contains a few broken 
crystals of hornblende.  Hardness = 6.  Streak gray.  
Spec. gr. = 2.64.—Formation XIX.—Location, Lot 7—
Sect. 30—T. 48—R. 30.—Provisional name used in the 
Report, Quartzose Mica Schist. 

Sp. No. 1031.—Coarse-grained Hornblende Gangue 
Rock.  The cleavage planes of the hornblende can be 
easily recognized with the naked eye.  By using only the 
upper prism and revolving it, some of the hornblende 
crystals change from white to yellow.  It contains 
considerable chlorite, also a few leaves of mica and 
several minute crystals of magnetic ore, that average 
less than 1/100 of a millm. in diameter.  Hardness = 4.  
Streak powder greenish-black.  Spec. gr. = 3.10.—
Formation XIX.—Location, Lot 7—Sect. 30—T. 48—R. 
30.—Provisional name used in Report, Mica Schist (with 
seams of black hornblende). 

Sp. No. 1032.—Anthophyllitic Schist and Magnetic Ore.  
The rock on a fresh fracture has a dark-gray color, with 
several yellow spots.  The acicular crystals of 
anthophyllite are woven together, forming a reticulated 
mass.  Some of the grains or crystals of the magnetic 
ore are nearly a millimeter in diameter, while others in 
the section can scarcely be seen with a power of 100 
diameters.  Hardness = 6.  Streak brown.  Spec. gr. = 
3.27.—Formation XVII.—Location, Lot 3—Sect. 30—T. 
48—R. 30.—Provisional name used in Report, 
Anthophyllitic Schist. 

Sp. No. 1033.—Anthophyllitic Schist and Magnetic Iron 
Ore.  Very similar to 1032.  The anthophyllite is more or 
less colored yellow.  Hardness = 6.  Streak powder 
brown.  Spec. gr. = 3.33.—Formation XI.—Location, Lot 
3—Sect. 30—T. 48—R. 30.—Provisional name used in 
Report, Quartzose Anthophyllitic Schist. 

Sp. No. 1034.—Magnetic Ore, with Quartz, Actinolite 
and Chlorite.  The specimen is very friable.  Some 
portions of it consist nearly of pure silica that resemble a 
freestone, and is cut in different directions by thin seams 
filled with magnetic ore.  The actinolite has a brown color 
and the chlorite in the section a deep green.  The 
magnetic ore constitutes nearly one-half the entire rock.  
Hardness = 5—7.  Streak black.  Spec. gr. = 3.34.—
Formation XIII.—Location, Lot 4—Sect. 20—T. 48—R. 
30.—Provisional name used in Report, Quartzose 
Magnetic Schist (banded). 

Sp. No. 1035.—Specular Iron Ore and Quartz.—
Formation XII.—Lot 4—Sect. 20—T. 48—R. 30.—
Provisional name in Report, Specular Quartz Schist. 

Sp. No. 1036.—Compact Chloritic Argillaceous Schist.  
Color black.  The texture is so fine that the single 
ingredients cannot be seen even with a loupe.  Cut with 
a knife, it leaves a black shining surface.  Before the 
blowpipe in the oxydation flame a small chip of it 
changes to a grayish-white, which is probably due to a 
small percentage of carbon.  Hardness = 3.5.  Streak 
powder dark-gray.  Spec. gr. = 2.73.—Formation XV.—
Location near centre Sect. 27 —T. 48—R. 30.—
Provisional name used in Report, Argillite 
(carbonaceous). 
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Sp. No. 1037.—Dark-gray Anthophyllitic Schist.  
Containing magnetic and an ochreous brown iron ore.  In 
a thin section under the microscope, the anthophyllite 
has a brown color, and certain portions of it are gray.  
Hardness = 4.  Streak grayish.  Spec. gr. = 3.16.—
Formation XVII.—Location near centre N. W. ¼ Sect 
25—R. 30.—Provisional name used in Report, 
Anthophyllitic Schist. 

Sp. No. 1038.—Grayish-green Chloritic Schist.  Compact 
and fine-grained.  Under the microscope can be seen 
several parallel seams of quartz, also a few crystals of 
hornblende.  Hardness = 5.  Streak powder gray.  Spec. 
gr. = 2.67.—Formation VIII (?).— Location, S. W. ¼ of S. 
W. ¼ of Sect. 34—T. 48—R. 28.—Provisional name in 
Report, Dioritic Schist (feldspathic). 

Sp. No. 1039.—Fine-grained Argillaceous Schist.  Color 
greenish.  It has a slaty structure and a very distinct 
parallel cleavage.  In a thin section a few fragments of 
hornblende can be seen.  It contains very evenly 
distributed considerable chlorite.  Hardness = 3.  Streak 
pale yellow.  Spec. gr. = 2.85.—Formation VII.—
Location, N. E. ¼ of N. E. ¼ of Sect 4—T. 47—R. 28.—
Provisional name used in Report, Clay Slate (greenish). 

Sp. No. 1040.—Jaspery-brown Iron Ore.  The specimen 
has a banded structure.  The brown iron varies in color 
from a brownish-red to a dirty yellow (ochreous).  The 
grains of quartz under the microscope are very small 
(1/20 millim.). A section taken across the lamination 
resembles silicified wood.  Hardness = 5-7.  Streak 
yellow.  Spec. gr. = 3.15.—Formation VI.—Location, N. 
E. ¼ of N. E. ¼ of Sect. 4—T. 47—R. 28.—Provisional 
name used in Report, Limonitic Quartz Schist. 

Sp. No. 1041.—Light-gray Quartzite.  In a section under 
the microscope with a power of 100 diameters can be 
seen several acicular crystals, resembling actinolite.  
The gray color of the specimen is due to this actinolite-
like mineral.  It contains an occasional crystal of garnet.  
Hardness = 6.5.  Spec. gr. = 2.66.—Formation V.—
Location, S. E. ¼ of N. E. ¼ of Sect. 4—T. 47—R. 28.—
Provisional name in Report, Gray Quartzite. 

Sp. No. 1042.—Dark-gray Quartzite.  With the 
microscope can be seen a little hornblende and chlorite.  
The grains of quartz are smaller than in 1041.  
Hardness=7.  Spec. gr.=2.74.—Formation V.—Location, 
S. E. ¼ of N. E. ¼ of Sect. 4—T. 47—R. 28.—
Provisional name used in Report, Feldspathic Diorite 
Rock (compact). 

Sp. No. 1043.—Decomposed Diorite and Magnetic Ore.  
The specimen has a grayish-green color.  It contains a 
little chlorite and clay.  On a fresh fracture the crystals or 
grains of magnetic ore can be easily distinguished.  
Under the microscope the rock appears to have a 
semifluid structure.  The crystals of feldspar are quite 
large, some of them are bent, while others are broken.  
Fragments of hornblende are scattered through the 
section.  Hardness=3.  Streak powder green to black.  
Spec. gr. = 3.12.—Formation XIII.—Location, 
Washington Mine.—Provisional name used in Report, 
Steatitic Schist (with grains of Magnetite). 

Sp. No. 1044.—Coarse Granular Magnetic Ore.  The 
crystals of magnetite can be seen with a good loupe.  It 
contains a little quartz, and chlorite.  Hardness —5-5.  
Streak black.  Spec. gr.=4.28.—Formation XII.—
Location, Washington Mine.—Provisional name used in 
Report, Magnetic Iron Ore. 

Sp. No. 1045.—Micaceous Specular Iron Ore and 
Quartz.  The parallel layers of ore and quartz are 
uneven, thereby giving to the specimen a wavy or 
corrugated structure, resembling some varieties of 
gneiss.  It contains several small crystals of garnet and 
magnetic ore.  Hardness = 6.5.  Streak red.  Spec. gr. = 
3.86.—Formation XII.—Location, S. W. of Old 
Washington Mine.—Provisional name, Specular Quartz 
Schist. 

Sp. No. 1047.—Brownish-gray Diorite.  The surface of a 
fresh fracture appears to be spotted.  Some of the grains 
of feldspar are colored a pale red.  The amphibole is a 
dark-green.  In the section can be seen small crystals of 
magnetic ore.  It contains a very little chlorite.  
Hardness=5.  Streak yellowish-brown.  Spec. gr. = 
2.79.—Formation XIII.—Location, Washington Mine.—
Provisional name, Chloritic Rock. 

Sp. No. 1048.—Dark-green or bluish-gray Actinolite 
Rock, with garnets.  On a fresh fracture the red garnets 
set in the dark-green actinolite give the surface a very 
pretty appearance.  With the microscope can be seen 
several small grains of quartz; also particles of specular 
and magnetic iron-ore.  Hardness = 5.5.  Streak 
brownish-red.  Spec. gr. = 3.21.—Formation XII.—
Location, Washington Mine.—Provisional name used in 
Report, Hematitic Quartzose Schist (garnets). 

Sp. No. 1049.—Diorite.  The cleavage planes of the 
hornblende can be readily distinguished.  The feldspar is 
somewhat decomposed.  In a section under the 
microscope can be seen clusters of magnetic or 
specular iron-ore crystals; also a few grains of quartz.  
Hardness = 5.5.  Streak powder grayish.  Spec. gr. = 
13.18.—Formation XIII.—Location, Washington Mine.—
Provisional name in Report, Hornblendic Rock. 
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Sp. No. 1050.—Fine-grained Specular Iron Ore.  The 
specimen has a bright glistening appearance and is 
inclined to a micaceous structure.  It is somewhat friable. 
Contains magnetic ore and quartz.  Hardness = 3.  
Streak brownish-red.  Spec. gr. = 4.51.—Formation 
XIII.—Location, Washington Mine.—Provisional name, 
Specular Slate Ore. 

Sp. No. 1051.  (Missing).—Formation XIII.—Location, 
Washington Mine.—Provisional name used in Report, 
Talcose Schist (micaceous). 

Sp. No. 1052.—Dark-green Chloritic Schist. It contains a 
large percentage of quartz.  The grains of quartz are 
very small.  In a section can be seen several crystals 
and particles of specular ore; also a few crystals of 
garnet.  Hardness=4.  Streak brownish-red.  Spec. gr. = 
2.87.—Location, Washington Mine.—Provisional name, 
Quartzose Schist (with argillite). 

Sp. No. 1053.—Chloritic Argillaceous Brown Iron Ore.  
This is probably a decomposed Diorite.  Hardness = 2.  
Streak brownish-yellow.  Spec. gr. = 2.77.—Formation 
XIII.—Location, Washington Mine.—Provisional name, 
Chloritic dyke material. 

Sp. No. 1054.—Magnetic Ore.  The grains or crystals of 
the ore can be seen with the naked eye.  Hardness = 5-
6.  Streak black.  Spec. gr. = 4.83.—Formation XIII.—
Location, Washington Mine.—Provisional name used in 
Report, Granular Magnetic Ore. 

Sp. No. 1055.—Decomposed Dioritic Schist.  Contains 
chlorite, talc, clay, and magnetic iron ore.  Under the 
microscope a section shows an apparent semifluid 
structure, and while in this state it is very evident that a 
flowing movement has taken place.  Shred-like or 
skeleton crystals of hornblende are scattered through 
the entire section.  There cannot be seen even an 
outline of a feldspar crystal; only fragments remain, that 
may be recognized in the polarized light.  The grains of 
magnetic and specular ore are grouped together.  It 
contains a few slender crystals of epidote.  Hardness = 
4.5.  Streak brown.  Spec. gr. = 3.13.—Location, 
Washington Mine.—Provisional name in Report, Chloritic 
Schist. 

Sp. No. 1056.—Dark-gray Quartzite.  Contains magnetic 
ore, pyrites, hornblende, and chlorite.  The grains of 
quartz are small.  The pentagonal dodecahedron 
crystals of pyrites are unevenly distributed.  The crystals 
of magnetic ore are very minute, none of them 
exceeding 1/20 of a millm. in diameter.  The percentage 
of hornblende and chlorite is small.  Hardness = 6.5.  
Streak green to black.  Spec. gr. = 2.66-3.30.—
Formation XIII.—Location, Washington Mine.—
Provisional name in Report, Quartzite (pyritiferous dyke 
material). 

Sp. No. 1057.—Anthophyllite Schist.  Contains magnetic 
iron ore and quartz.  A section under the microscope 
shows a reticulated structure.  Certain portions of the 
anthophyllite are colored brownish-yellow.  Hardnesses.  
Streak pale yellow to black.  Spec. gr. = 3-52.—
Formation X.—Location, Washington Mine.—Provisional 
name used in Report, Micaceous Ferruginous Schist. 

Sp. No. 1058.—Anthophyllite Schist and Quartz.  The 
ingredients are unevenly distributed.  There are several 
red seams in the rock composed of quartz, anthophyllite 
and hematite ore.  In a section can be seen crystals of 
garnet and magnetic ore.  Hardness = 5.  Streak 
reddish.  Spec. gr. = 3.00.—Formation X.—Location, 
Washington Mine.—Provisional name used in Report, 
Micaceous Ferruginous Schist. 

Sp. No. 1059.—Black Magnetic Iron Ore.  Contains silica 
and a little chlorite, also a trace of manganese.  Granular 
and easily friable.  Hardness = 5.5.  Streak black.  Spec. 
gr. = 4.70.—Formation XIII.—Location, N. W. ¼ of S. W. 
¼ of Sect 24—T. 48—R. 31.—Provisional name in 
Report, Granular Magnetic Ore. 

Sp. No. 1060.—Specular Ore.  The specimen possesses 
two interesting characteristics, that is, portions of the 
specular are crystallized in octahedrons, which are 
slightly magnetic.  Hardness = 6.  Streak brownish-red.  
Spec. gr. = 4.92.—Formation XIII.—Location, New York 
Mine.—Provisional name in Report, Octahedral Specular 
Ore (Martite). 

Sp. No. 1061.—Anthophyllite and Magnetic Ore Schist.  
This is a very fine-grained slaty-looking specimen.  In a 
section under the microscope the ingredients appear to 
be about equally divided.  Hardness = 6.  Streak powder 
black.  Spec. gr. = 4.46.—Formation X.—Location, 
South of the New England Mine.—Provisional name 
used in the Report, Banded Magnetic Schist. 

Sp. No. 1062.—Actinolite Schist.  Very fine-grained and 
has a blackish-green color.  Some portions of the rock 
are partially decomposed.  Contains a little magnetic ore.  
Hardness = 5.  Streak dirty green.  Spec. gr. = 3.14.—
Formation XI.—Location, South of New England Mine.—
Provisional name used in Report, Chloritic Rock. 

Sp. No. 1063.—Actinolite and Hornblende Schist.  Very 
similar to 1062.  It has a brownish-green color and is 
more decomposed than specimen 1062.  Contains a 
little pyrites.  Hardness = 3.5.  Streak yellowish-green.  
Spec. gr. = 3.05.—Formation XI.—Location, South of 
New England Mine.—Provisional name in Report, 
Chloritic Rock. 

Sp. No. 1064.—Quartz and Specular Ore.  This is a very 
fine-grained, reddish-bluish-gray specimen, filled with 
small cavities, that are beautifully studded with crystals 
of quartz, garnet, and specular ore.  The percentage of 
quartz and specular ore appears to be about the same.  
Hardness = 6.  Streak red.  Spec. gr. = 3.80.—Formation 
XII.—Location, New England Mine.—Provisional name 
used in Report, Hematitic Quartzose Schist. 
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Sp. No. 1065.—(Missing). Formation XII.—Location, 
New England Mine.—Provisional name used in Report, 
Ferruginous Quartz Schist. 

Sp. No. 1066.—Same as Specimen No. 1064.—
Formation XII.—Location, New England Mine.—
Provisional name used in Report, Quartzose Red 
Hematite Schist. 

Sp. No. 1067.—Decomposed Specular Ore.  Contains 
clay.  Hardness = 2-5.5.  Streak blood-red.  Spec. gr. = 
4.34.—Formation —.—Location, New England Mine.—
Provisional name used in Report, earthy Hematite. 

Sp. No. 1068.—Argillaceous Chloritic Schist.  Very 
compact and has a dark-gray color.  With a good loupe 
can be seen on a fresh fracture small crystals of iron 
pyrites.  Under the microscope, using polarized light, can 
be seen a few fragments of hornblende.  Hardness = 4.  
Spec. gr. = 2.95.—Formation XII.—Location, New 
England Mine.—Provisional name, Chloritic Schist. 

Sp. No. 1069.—Hematite Ore and Quartz.  The 
specimen is somewhat decomposed and contains 
parallel seams of ochreous iron ore.  There can be 
plainly seen white specks of a hydrous silicate of 
alumina—"Kaolinite."  Hardness = 2-6.5.  Streak red to 
yellow.  Spec. gr.—3.20.—Formation XII.—Location, 
New England Mine.—Provisional name used in Report, 
Quartzose Limonitic Schist. 

Sp. No. 1070.—Hematite Ore.  Somewhat decomposed.  
Contains fine grains of quartz and a little clay.  Hardness 
= 4.  Streak yellowish-red.  Spec. gr. = 3.24.—Formation 
XIII.—Location, New England Mine.—Provisional name, 
Hematitic Chloritic Schist. 

Sp. No. 1071.—Specular Ore, containing grains of 
magnetic ore.  It has a bluish-black color and submetallic 
lustre.  It contains a little silica.  Hardness = 6.  Streak 
brownish-red.  Spec. gr. = 4.46.—Formation XIII.—
Location, New England Mine.—Provisional name used in 
Report, Jaspery Specular Ore. 

Sp. No. 1072.—Argillaceous Schist.  Very fine texture, of 
a light-greenish color.  It contains a little specular ore 
and chlorite.  Hardness = 3.  Streak powder pinkish-
gray.  Spec. gr. = 3.08.—Formation XIII.—Location, New 
England Mine.—Provisional name used in Report, Clay 
Slate (greenish). 

Sp. No. 1073.—Specular Schist.  Contains a very little 
magnetic ore and silica.  Hardness = 5.  Streak 
brownish-red.  Spec. gr. = 4.—Formation XIII.—
Location, New England Mine.—Provisional name used in 
Report, Jaspery Specular Ore. 

Sp. No. 1074.—Manganiferous Iron Ore.  This is a 
brownish-black ore and has the appearance as if it had 
been burnt.  It contains small specks of Kaolin.  Streak 
brownish-red.  Spec. gr. = 4.00.—Formation X.—
Location, Iron Mountain Mine.—Provisional name used 
in Report, Manganiferous Siliceous Ore. 

Sp. No. 1075.—Jaspery Specular Schist.  This ore is 
slightly banded.  Hardness = 6.  Streak red.  Spec. gr. = 
3.83.—Formation X.—Location, Iron Mountain Mine.—
Provisional name used in Report, Quartzose Iron Schist. 

Sp. No. 1076.—Same as 1075.—Formation X.—
Location, East end of Ogden Mine.—Provisional name 
used in Report, Quartzose Iron Schist. 

Sp. No. 1077.  (Missing).—Formation X.—Location, 
Foster Mine.—Provisional name, Soft Hematite (porous, 
bronzy). 

Sp. No. 1078.—Hornstone.—Formation X.—Location, 
Foster Mine.—Provisional name used in Major Brooks's 
Report, Cherty Quartz Schist.



APPENDIX D.
 

ORE DEPOSITS. 

APPENDIX D. 
RELATES to the discovery of ore by the United States 
Linear Surveyors.  (See Vol. I., Part I., Chapter I.) 

1.  Specimens of Iron Ore collected.—“Catalogue of 
specimens collected by William A. Burt, Deputy 
Surveyor, while surveying Township lines, under Dr. 
Houghton's contract, dated June 25th, 1844, for 
surveying with reference to mines and minerals." 

East boundary of Township 47 North, Range 27 West. 
No. of 

Specimen Sect.  

55 12 Compact quartz rock; No. 2, quartz, 
with Spathose Iron. 

56 12 No. 1, Brown Hematite, steel-gray; No. 
2, Taconic steel slate. 

57 12 Brown Hematite, steel-gray. 

58 12 Quartz, with Spathose Iron. 

59 1 Quartz, with Spathose Iron. 

60 13 No. 1, Fine, large, granulated, sub-
crystalline Spathose Iron; No. 2, 
same with Quartz; No. 3, Spathose, 
earthy, sub-laminated Iron. 

61 24 Nos. 1 and 2, Spathose Iron; No. 3, 
Hydrated Carbonate of Iron, with 
milky Quartz and specks of Mica. 

62 13 Spathose Iron, brown, amorphous, sub-
laminated. 

63 25 Near a pond; 2 specimens Spathose 
Iron, granular, sub-crystalline. 

64 25 Near a pond; Spathose Iron, granular, 
sub-crystalline. 

66 1 Spathose, steel-gray, Iron ore. 

In running north on the east line of Sect. 13—T. 47—R. 
27, Mr. Burt's returns are thus:  "In some places on N. ½, 
the needle would not take any direction, but would dip to 
the bottom of the box; also at the end of the line.  N. B.—
Two good solar compasses were used on the town line, 
and the variations of the needles determined by both.  
When the variations were about 45° or 50°, the needle 
appeared to be weak, linked, and nearly destitute of 
magnetism.  Spaltoric and Hæmaltic Iron ore abound on 
this line." 

  (Signed). WM. A. BURT, D. S., 
   for DOUGLAS HOUGHTON, D. S. 
 (From official U. S. Land Office records). 

2.  Extract from Judge Burt’s Diary and Jacob 
Houghton’s Statement.—In his official diary of the year 
1844, William A. Burt says:  " East boundary of 
Township 47 North, Range 27 West.  This line is very 
extraordinary, on account of the great variations of the 
needle, and the circumstances attending the survey of it.  
Commenced in the morning, the 19th of September; 
weather clear; the variation high and fluctuating, on the 
first mile, section one.  On sections 12 and 13, variations 
of all kinds, from south 87 degrees east, to north 87 
degrees west.  In some places the north end of the 
needle would dip to the bottom of the box, and would not 
settle anywhere.  In other places it would have variations 
40, 50, and 60 degrees east, then west variation 
alternating in the distance of a few chains.  Camped on a 
small stream in section 13. 

"September 20.—Raining.  Staked the line on south half 
of section 13, the needle being useless. 

"September 21.—Snow fell in the forepart of the day, 
from three to six inches deep.  Mr. Ives came to us; had 
been left lame near corner of Towns. 47 and 48, Ranges 
26 and 27." 

In this connection, Mr. Jacob Houghton says:  "On the 
evening of the 15th of September, we reached the lake 
and established the north-east corner of Town. 47 north, 
Range 25 west, between the Chocolate and Carp 
Rivers.  We thence ran west the township line, between 
Towns. 47 and 48, and camped at the town corner on 
the east side of Teal Lake, on the 18th of September. 

"On the morning of the 19th we started, running the line 
south, between Ranges 26 and 27.  So soon as we 
reached the hill to the south of the Lake, the compass-
man began to notice the fluctuation in the variation of the 
magnetic needle.  We were, of course, using the Solar 
Compass, of which Mr. Burt was the inventor, and I shall 
never forget the excitement of the old gentleman when 
viewing the changes of the variation—the needle not 
actually traversing alike in any two places.  He kept 
changing his position to take observations, all the time 
saying, 'How would they survey this country without my 
compass?  What could be done here without my 
compass?'  It was the full and complete realization of 
what he had foreseen when struggling through the first 
stages of his invention.  At length the compass-man 
called for all to ‘come and see a variation that will beat 
them all.’  As we looked at the instrument, to our 
astonishment the north end of the needle was traversing 
a few degrees to the south of west.  Mr. Burt called out, 
'Boys, look around and see what you can find!'  We all 
left the line, some going to the east, and some to the 
west, and all of us returning with specimens of Iron ore, 
mostly gathered from outcrops.  This was along the first 
mile from Teal Lake.  We carried out all the specimens 
we could conveniently." 

We give here also a statement made by Mr. William A. 
Burt, a year later, to wit in 1846.  (See Jackson's Report, 
1849, Part III., page 852, Ex. Doc.) 
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"It maybe reasonably inferred that not more than one-
seventh of the number of Iron ore beds were seen during 
the survey of the Township lines; and if this district of 
Townships be subdivided with care in reference to mines 
and minerals, six times as many more will probably be 
found.  If this view of the Iron region of the Northern 
Peninsula of Michigan be correct, it far excels any other 
portion of the United States in the abundance and good 
qualities of its Iron ores." 

3.  Description of certain Ore Deposits.—"In June of the 
following year, Dr. Houghton and Mr. Burt, with their 
party, were engaged in sub-dividing the Township above 
mentioned (T. 47, R. 26), when the former made a 
personal examination in reference to Iron ore, especially 
at the corners of sections 29, 30, 31, and 32. 

"These rocks (metamorphic group) are throughout 
pervaded by the argillaceous, red and micaceous oxides 
of Iron, sometimes intimately disseminated, and 
sometimes in beds or veins.  These are frequently of so 
great extent as almost to entitle them to be considered 
as rocks.  The largest extent of Iron ore noticed in 
Township 47, Range 26, is near the corner of sections 
29, 30, 31, and 32.  There are here two large beds or 
hills of ore, made up almost entirely of granulated, 
magnetic, or specular Iron, with small quantities of 
spathose and micaceous Iron.  The more northerly of 
these hills extends in a direction nearly east and west, 
for at least one-fourth of a mile, and has a breadth of 
little less than 1,000 feet; the whole of which forms a 
single mass of ore, with occasional thin strata of 
imperfect chert and jasper, 

"At its southerly outcrop the ore is exposed in a low cliff, 
above which the hill rises to the height of 20 to 30 feet.  
The ore here exhibits a stratified or laminated structure, 
and breaks readily into sub-rhomboidal fragments, in 
such manner as will greatly facilitate the operations of 
quarrying or mining the ore.  This bed of Iron will 
compare favorably, both for extent and quality, with any 
known in our country," (See Jackson's Report, Ex. Doc., 
1849, Part III., page 835). 
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ORE DEPOSITS. 

APPENDIX E. 
Remarks on Rocks between Chocolate River and 

Granite Point, embracing Marquette Harbor, from 
unpublished MSS. left by Dr. Douglas Houghton, now 
in the University of Michigan.  (The figure, parentheses 
and foot-notes are by T. B. Brooks.) 

CHOCOLATE RIVER is the boundary between the United 
States and Indian lands.  * * *  (See Map 1.)  It may also 
be said to be the boundary of Geological Districts, for the 
westerly curves of the shore come upon the 
metamorphic group at the point where that group of 
rocks first appears upon the Lake.  It is thus the 
boundary between these rocks,—formerly considered 
primary.—and the sand-rocks (Silurian) already 
described. 

* * * * * * 

The Metamorphic Region (Laurentian and Huronian) 
presents numerous abrupt and conical peaks which 
have frequent faces of bare rock that is perceptible even 
at a distance, while the sand-rock region presents "even, 
unbroken ridges." 

Metamorphic Rocks between Chocolate and Presqu'isle. 

The Talcose slate and quartz rocks are plainly and 
regularly stratified, dipping North about 10°, West about 
80°. 

The Serpentine* rock (our Diorite) is less perfectly 
stratified, and in fact its stratification may be considered 
as somewhat doubtful.  The rock itself has much the 
appearance of greenstone, being essentially composed 
of feldspar and hornblende so intimately blended as not 
unfrequently to appear homogeneous. 

There is associated with the rock sufficient trace of 
serpentine to give it character.  This rock, taken 
separately, would be regarded as injected greenstone 
trap, and the only objection I can conceive to considering 
it as such, is the fact that it uniformly occurs, dipping in 
mass, in the same direction and angle as that of the 
talcose slates and quartz rocks; or, in other words, that it 
simply fills a space between those rocks and never cuts 
across them, and further, that it has produced no 
perceptible change in the rocks with which it has been 
brought in contact. 

*Serpentine was a provisional name with Dr. Houghton. 

It is allowed that neither of these circumstances is 
regarded as conclusive upon the subject, but they have 
led me to infer that the deposition or formation of the 
serpentine rocks was coeval with that of the slates with 
which it occurs.* 
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The slates seem to have been considerably disturbed at 
many points, subsequent to deposition, and while yet in 
an unsolidified state, or when softened by the action of 
secondary causes; for the talcose slate is not 
unfrequently much contorted, and in one instance it was 
noticed to be so much so as to be doubled back on itself.  
The talcose slate when not disturbed has almost 
invariably .a jointed structure; joints usually dip south 
about 40°. 

It has, frequently intervening, thin beds of milky and 
greasy quartz, with small imperfect crystals of quartz 
occupying little druses.  Associated with these thin beds 
or strata of quartz, is a mineral that closely resembles 
hematitic iron ore, appearing in thin veins or a sub-
pipeform structure.† 
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*I conceive that it would be difficult at this time to write a better general 
description of these rocks of the same length than is here given. 

†The Eureka Mine is in this formation. 

Beds of a coarse novaculite occur in the talcy quartz 
rocks just west from the Chocolate River. 

The quartz rock alternates with the talcose slates, 
forming the bulk of the whole mass.  (See Fig. 18.)  It is 
usually granular, though sometimes compact, with a 
conchoidal fracture.  It readily separates into blocks in 
the line of the cleavage, that is, in the line of its dip; 
which like the slate is N. 10°, W. 80°, the beds varying 
from a few inches to several feet in thickness.  No 
minerals were noticed in the quartz rock, excepting small 
quantities of the hematite, before described, and 
sulphuret of iron. 

Fig. 18. 
GEOLOGICAL SECTION.  CHOCOLATE FLUX QUARRY, NEAR 

MARQUETTE, L. S. 

(Illustrating Dr. Houghton's notes).  Total length represented, 
575 steps. 

 
a. Talco-argillaceous schist; holds epidote, feldspar, calcite 
and quartz.  b. Diorite with slate layers.  c. Talcy argillaceous 
slate—"bird's-eye"— contorted.  d. Red quartzite, laminated 
with white quartz, and having intercalated layers of schist.  e. 
Red quartzite.  f. White quartzite.  g. Siliceous and quartzite 
layers.  h. Talco-argillaceous slate.  i. Brick-red talcose 
argillaceous slate filled with siliceous fragments which project 
from the weathered surface.  j. Talcy quartzite.  k. Calcareous 
quartzite, used as flux.  l. Brown argillite, associated with 
reddish and mottled, coarse and fine-grained, sometimes 
banded and generally siliceous, and often talcy and feldspathic 
limestone—much contorted.  This series of rocks are believed 
to lie the equivalent of the Lower or Teal Lake Quartzite, No. V.  
See Specimens 9 and 10, State Collection; also see Julien's 
descriptions, Specimens 106 to 113, Appendix A. 

The serpentine rock, as has already been stated, 
alternates with the quartz and talcose slate rocks.  It has 
much the appearance of a compact trap greenstone.  It 

occupies comparatively a small space of the whole 
amount of the rock upon the coast.  Sulphuret of iron 
and hematitic iron were noticed in small quantities in the 
serpentine rock, and milky and imperfect common quartz 
occur more frequently. 

(The non-conformable junction between the quartz schist 
and the sandstone just east of the Carp, which is given 
in Dana's Geology, is figured and accurately described.) 

(Dr. H. says the very lowest portion is sub-conglomeritic, 
but the upper part is similar to the ordinary rock of the 
coast.  Both conglomerate and sandrocks are of a deep-
red color.  He had before divided the sandstones into an 
upper white and lower red series.) 

Granite was seen on point south of mouth of Dead 
River.*  It is composed of quartz, feldspar and 
hornblende; that at the north of the river is finer grained, 
of a light-gray color, and contains beautiful specimens of 
tourmaline in small quantities.  The rock at 1st Rapids, in 
Dead River, is described as of similar character as that 
at mouth of stream, but less hornblende.  It is stratified, 
dipping N. 80° W., and it must probably be regarded as a 
metamorphic rock altered to a gneiss. 

The two islands off Presqu'isle are of granite, like the 
above. 

Presqu'isle.†—At the N.E. point of the island is a cliff of 
trap rocks 20 to 60 feet high, ¼ mile long; upon this rests 
the sandrock, which in turn rests on a coarse 
conglomerate made up of large and small pebbles of 
primary rock.  In one place the conglomerate was 20 feet 
and the sandrock over it 30 feet thick.  This sandrock is 
of a deep-red color, and is the same in character as the 
lower group. 

The bedding has been much disturbed, the mass raising 
considerably as it approaches the trap, and at points the 
disturbance has been so great as to destroy all 
appearance of stratification. So great has been the 
action of the elevating power, and so intense the heat of 
the protruded mass, near the points of junction of the 
trap, conglomerate and sandstone, that not only all 
stratification is lost, but the character of the rocks is 
completely changed, and they pass by insensible 
degrees into trap, it being difficult to determine when the 
sandstone and conglomerate end and the trap begins. 

*This is the first point west from the Sault where the "true primary" has 
been observed on the coast. 

†This locality was afterwards described by Foster and Whitney.  See 
their Report.  Also by Dr. Rominger. 

Portions of the sandrock and conglomerate bear the 
marks of fusion so strongly as to leave no doubt in the 
minds of an observer.  Both sandrock and conglomerate 
have been shattered in every possible direction, and the 
veins or fissures thus formed have been filled with 
impure quartz, and less frequently with calcareous spar, 
the most minute ramifications down to ⅛ of an inch in 
thickness, being filled, and occasionally veins may be 
seen from 1 to 2 inches thick. 
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(Dr. H. compares the process to the injection of a blood 
vessel.)  * * * * 

The conglomerate and sandstone, but more particularly 
the latter, are frequently vesicular, the vesicles being 
numerous but small; they were no doubt the result of the 
passage of gaseous vapors during the time these rocks 
were in a state of semi-fusion, or softness.  So perfect is 
the reticulated structure, that it sometimes closely 
resembles fine reticulated earthy pumice of recent 
volcanoes. 

The present condition of the sandstone and 
conglomerate is such as to lead to the inference that the 
uplift of the strata took place after the perfect induration. 

The trap appears to be fused hornblende rock of a dark, 
almost black or green color, nearly homogeneous and 
not columnar, is exceedingly hard and tough, and when 
struck with a hammer gives a clear, ringing sound.  (See 
Spec. 78, State Collection.) 

Occupying an intermediate space between the 
conglomerate and trap proper, is an irregular mass of 
rocks, of a coarse but homogeneous texture, traversed 
in all directions by veins, which veins are filled by 
injected matter of a dark, almost black color.  It is 
exceedingly difficult to determine to which of the rocks 
this belongs, but a minute examination has satisfied me 
that it is a mixture of trap with conglomerate. 

We find associated with the trap milky and common 
quartz, in small crystals, sulphuret of iron, calcareous 
spar, imperfect serpentine and asbestos, but none of 
these minerals in great quantities.  They usually occur in 
what may be called the joints of the rocks.    *    *    *    * 

It is in the upper part of the fused rock—when it is 
passing into sandstone, or just within the lower edge of 
the sandstone—that the principal minerals occur, but at 
these points the sandrock has so far lost its character as 
scarcely to be recognized as such; for it appears as a 
dark-green, nearly black rock, breaking, or rather 
separating, into small irregular masses, in such a 
manner that a fair fracture can scarcely be obtained. 

In this, as also in the lower or conglomerate portion of 
the sand-rock, thin veins of galena, sulphuret of iron, 
with a small portion of the green carbonate of copper, 
occur, connected with gangues which are either quartz 
or calcareous, or both united.  The minerals are 
sometimes all associated in the same vein.  One vein is 
parallel with the bedding of the rock, and appears like a 
bed, but the sandrock is so much shattered that it is 
impossible to determine its original relation with any 
degree of certainty.  The vein alluded to pursues an 
irregular and tortuous course, dipping at a high angle 
and thinning out to mere threads and strings, and again 
swelling to a width of several inches; once it was seen 
12 inches.  Again, the mineral is in distinct nests, 
separate from the veins. 

(Dr. H. remarks that he made a careful study of this vein, 
so as to be able to dispel the illusion held by Indians and 
traders that there was gold and silver here, this being a 

favorite landing in passing along the lake-shore in 
canoes and small boats.  These views were not 
published, owing to Dr. Houghton's death, and not 
heeded.  Mining was afterwards begun here, and ended 
disastrously.)



APPENDIX F.
 

IRON-ORE DOCK. 
(SEE PLATE.) 

 

APPENDIX F. 
MARQUETTE, HOUGHTON AND ONTONAGON RAILROAD. 

L'ANSE, MICH., January 31st, 1873. 

MAJOR T. B. BROOKS: 

DEAR SIR:  In conformity with instructions received from 
Jacob Houghton, Esq., chief engineer, I herewith submit 
plans and description of the Marquette, Houghton and 
Ontonagon Railroad Iron-Ore Dock, at this terminus of 
the road. 
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The ore dock is 546 feet long, 36 feet wide, by 38 feet 
high, and is composed of 43 bents, with clear spans of 
12 feet.  The foundation is of piles—one pile for each 
post, driven with a 2,000 lb. hammer, falling 35 feet. 

The piles are cut off 3 feet above water and capped; 
above the caps are placed the streak-sills, and on these 
rest the main bents.  The main posts, sills, caps, pocket-
posts, pocket-post caps, streak-sills, and side-stringers 
are 12x12 inch timber.  The track-stringers are 12 x 14 
inch timber.  The pocket-posts are not framed with the 
main bents, but simply rest on the main sills, and are 
bolted to main posts.  The ore dock has 80 vessel 
pockets, 40 on each side, and at the end are 4 
steamboat pockets. 

Each pocket will hold about 75 tons of ore.  The dock is 
of sufficient capacity to load four vessels and one 
steamboat at the same time.  For convenience of 
loading, the vessel pockets are divided into sets of 20; 
these are again divided into sets of 2.  The height of 
each set above low water is as follows:  20 ft., 19 ft., 20 
ft., 21 ft., 22 ft., 23 ft., 21 ft., 20 ft., 19 ft., and 20 ft.  The 
ore is delivered on board the vessels from the pockets 
by means of spouts.  These are of varying length, and as 
follows:  the 1st, 3d, 5th, 7th, 10th, 13th, 15th, 17th, and 
18th are 16 feet long; the 9th and 12th are 12 feet long, 

and the 2d, 4th, 6th, 8th, 11th, 14th, 16th, 18th, and 20th 
are 18 ft. long. 

The steamboat pockets are 12 feet above water, with 
short spouts 9 feet long, which deliver the ore into hand-
carts, and in them it is wheeled on board the steamer. 

The above arrangement of pockets and spouts has been 
found by experience to be the best adapted for the 
expeditious loading of vessels. 

The spouts are of 2-inch pine plank, lined with ¼-inch 
tank-iron, and are hinged at the mouth of the pockets.  
They are raised or lowered by a crab-wrench, placed as 
shown on the plans. 

The outside tracks on the dock are used for discharging 
the ore into the pockets; the centre track is for empty 
cars, which are transferred by means of a transfer table, 
placed between bents Nos. 41 and 42. 

The pockets are lined with one course of 3-inch pine 
plank and one course of 3-inch hardwood plank.  The 
mouths have an additional lining of ¼-inch tank-iron. 

The timber used in the construction of the ore dock is 
white and Norway pine.  Tire smaller details of 
construction are shown by the accompanying plans, 
which represent:  a front elevation, with spouts removed; 
a section, with side planking removed, showing angle of 
inclination, and a plan of top of dock. 

  Respectfully yours, 
   C. H. PALMER, JR., 
    Assist. Engineer. 

NOTE.—Chapter I., Vol. I., contains a description of a dock owned by 
the same company, with view showing vessels loading. 



APPENDIX G.
 

CENSUS STATISTICS. 

APPENDIX G. 
United States Census Statistics for the Upper Peninsula 

of Michigan—Census of 1870. 

POPULATION BY COUNTIES. 

(Chapter IX., Vol. I., gives the nationality at several 
Marquette mines.) 

Chippewa. 

 

Delta. 

 

Houghton. 

 

Keweenaw. 

 

Marquette. 

 

 

Mackinac. 

 

Menominee. 

 

Ontonagon. 
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APPENDIX H.
 

MAGNETIC ANALYSIS. 

APPENDIX H. 
Magnetic Analysis. 

TABLE of percentage of powder of various Lake Superior 
ores lifted by the magnet, with color of same.  The 
chemical analysis of the same specimens is given in 
Chapter X., Vol. I.  The mixed red and black oxides here 
given are described under Iron Ores in Chapter III., Vol. 
I., and their magnetic properties in Chapter VIII., Vol. I. 

 

APPENDIX I.
 

MINING LAWS. 

APPENDIX I. 
Synopsis of the Mining Laws of Michigan.—One of the 
first questions asked by a capitalist proposing to invest 
money in a mining enterprise, is in relation to the laws 
under which the property is held.  These, both State and 
Federal, vary widely in different portions of the United 
States, and still more from the elaborate and extensive 
mining codes of Europe. 

The greater part of the mining property of the Upper 
Peninsula is owned by persons residing beyond the 
limits of the State, and in some Instances by citizens of 
other countries.  The Michigan laws, contained in many 
volumes, are often not accessible to such persons; so 
for their benefit, as well as for any others who desire to 
Inform themselves quickly regarding the leading features 
and requirements of the laws of Michigan relating to 
mining and manufacturing companies, the following 
synopsis was prepared by Mr. C. D. Lawton, and has 
also been overlooked by Messrs. Daniel H. Ball, and 
James M. Wilkinson, of Marquette. 

As several of the provisions of the earlier laws were 
afterwards amended, the synopsis must be read through 
to get at the present law. 
Synopsis of the Laws in reference to the formation of Corporations for 

mining, smelting, or manufacturing iron, copper, etc.  Approved 
February 5th, 1853. (See Laws of 1853, p. 53.) 

SECTION 1.  Provides that all corporations organized 
under this act shall be capable of suing and being sued 
in any court in this State; may have a seal and may alter 
it at pleasure.  The majority of the stockholders of each 
shall elect the officers, prescribe their duties, etc., and 
determine the by-laws. 

SEC. 2.  Provides that the number of persons forming the 
corporation shall not be less than three, that the articles 
of agreement shall be in writing, that they, their 
successors and assigns, shall constitute a body 
corporate under the name assumed by the company; 
also that no two companies shall have the same name. 

SEC. 3.  Provides that before any company organized 
under this act can commence business, the articles must 
be filed at length in the office of the Secretary of State, 
and in the office of the clerk of the county in which the 
company propose to operate.  (See 19 Mich., p. 194; 
also 12 Mich., p. 395.) 
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SEC. 4.  The articles of every such association shall be 
signed by the persons associating in the first instance, 
and acknowledged before some person authorized by 
the laws of this State to take acknowledgments of deeds, 
and shall state— 

First.  Distinctly and definitely the purpose for which the 
same is formed; 

Second.  The amount of their capital stock, and the 
number of shares; 

Third.  The amount of capital stock actually paid in; 

Fourth.  The names of the stockholders, their respective 
residences, and the number of shares held by each 
person; 

Fifth.  The place in this State where their office for the 
transaction of business is located, and the county or 
counties in which their business is to be carried on; 

Sixth.  The term of its existence, not to exceed thirty 
years. 

SEC. 5.  Every corporation shall, annually, in the month 
of July, make a report, signed by a majority of the board 
of directors, containing— 

First.  The amount of capital actually paid in; 

Second.  The amount invested in real estate; 

Third.  The amount of their personal estate; 

Fourth.  The amount of their debts and credits, as near 
as may be; 

Fifth.  The name of each stockholder, and the number of 
shares held by him at the date of such report; and every 
such report shall be verified, on oath, by the officers 
signing the same; which report shall be filed in the office 
of the Secretary of State, and with the clerk of the county 
where the mine is situated, in said month of July; and if 
any person shall, as to any material facts, knowingly 
(and willfully) swear or affirm falsely, he shall be deemed 
guilty of perjury and be punished accordingly; and every 
company organized for mining or smelting purposes 
shall within the said month of July, file a copy of said 
report with the clerk of the county where the mine of the 
company is located; and if the directors of any mining 
company shall, intentionally, neglect or refuse to make 
such report and file the same and a copy thereof, as 
hereinbefore provided, each of such directors shall be 
deemed guilty of a misdemeanor, and upon conviction 
thereof shall be punished by a fine not exceeding one 
thousand dollars. 

SEC. 6.  The amount of the capital stock in every such 
corporation shall be fixed and limited by the stockholders 
in their articles of association, and shall, in no case, be 
less than ten thousand dollars, nor more than five 
hundred thousand dollars, and shall be divided into 
shares of twenty-five dollars each.  The capital stock 
may be increased, and the number of shares, at any 
meeting of the stockholders called for that purpose:  
Provided, That the amount so increased shall not, with 
the existing capital, exceed five hundred thousand 
dollars.  (See Sec. 6 of an act supplementary to this act, 
approved February 6th, 1855.) 

SEC. 7.  Provides that it shall not be lawful to use the 
funds of the corporation for any other purpose than 
those set forth in the articles of association. 

SEC. 8.  Provides that any two members may call the 
first meeting, by giving 15 days' notice through some 
newspaper, of time and place of meeting.  (All 
stockholders may appear without notice and act.) 

SEC. 9.  Provides that there shall be at least 3 directors 
and not more than 9, one of whom must be a resident of 
this State; that they shall hold office for one year, or until 
their successors are chosen. 

SEC. 10.  Provides that the officers shall be chosen from 
among the directors. 

SEC. 11.  Provides that the directors may call in the 
capital stock from time to time; if any stockholder 
neglects to pay his installment, after due notice his stock 
may be sold at public auction. 

SEC. 12.  Provides that a majority of the directors 
constitute a quorum, and at a meeting of the 
stockholders, the majority of the stock shall be capable 
of transacting business; stockholders may vote by proxy. 

SEC. 13. Provides that if an election of directors does not 
take place at the annual meeting, an election may be 
held any time thereafter by giving 30 days' notice. 

SEC. 14.  Provides that the books shall be open to the 
inspection of the stockholders, and that as often as once 
a year a statement of the company's affairs shall be laid 
before the stockholders. 

SEC. 15.  Provides for the holding of real and personal 
estate, and that all companies engaged in the mining or 
manufacturing of iron or copper shall not hold to exceed 
10,000 acres of land. 

SEC. 16.  Provides that the stock shall be deemed 
personal property, to be transferred on the books only as 
the directors determine; that the corporation shall have a 
lien on the stock of the members for debts due the 
company.  (See 17 Mich. Reports, p. 141.) 



SEC. 17.  Provides that each stockholder shall be 
individually liable for all labor performed for the 
company, and such liability may be enforced after an 
execution against the company shall be returned 
unsatisfied, or any time after an adjudication in 
bankruptcy; and further, that any stockholder who shall 
be compelled to pay such claim shall have right to call 
upon all stockholders to contribute their part of the sum 
so paid, and may sue them jointly or severally. 

SEC. 18.  Provides that every mining corporation shall in 
the month of July of each year make a report of the 
amount mined, to be filed with the county clerk and 
auditor-general. 

SEC. 19.  Provides for a similar report for any corporation 
organized for manufacturing purposes. 

SEC. 20.  Provides for the imposition of specific taxes on 
mining products, and is superseded by the act of 1872, 
March 29. 

SEC. 21.  Provides that the property of the company, not 
including capital stock, shall be subject to the usual 
taxation. 

SEC. 22.  Provides that any legal process may be 
served, provided the officers of the company cannot be 
found in the county, by posting it conspicuously at the 
company's place of business. 

SEC. 23.  Provides for the personal liability of each of the 
directors, in case of non-compliance with Sections 3, 5, 
18, and 19.  (See 19 Mich. Reports, p. 187). 

SEC. 24.  Provides that in case any corporation shall 
become insolvent by reason of the violation of the 
provisions of this act, the directors assenting to such 
violation shall be liable for all debts contracted 
thereafter. 

SEC. 25.  Provides that the Legislature, for just cause, 
may rescind the charter of any corporation, and may 
amend or repeal this act. 

SEC. 26.  Provides that this act shall be subject to the 
provisions of the act of 1846, chap. 55, title 10, so far as 
applicable to companies formed under this act.  
(Sections 27, 28, 29, relate to Salt Companies.) 

 

AN ACT supplementary to the foregoing.  Approved February 6th, 
1855.   (Laws of 1855, page 26.) 

SECTION 1.  Provides that any company organizing under 
the preceding act, may have an office anywhere in the 
United States, and hold its business meetings thereat, 
such office to be designated in the articles of 
association, which articles must also designate an office 
within this State. 

SEC. 2.  Provides that the first meeting may be held 
within this State, or at the business office without the 
State, in which latter  

case, 15 days’ previous notice must be given in some 
newspaper in Detroit, and also in the county in which 
said office is located. 

SEC. 3.  Provides for the manner of sale of all stock 
forfeited by reason of the non-payment of assessments; 
such stock belonging to residents of the Upper 
Peninsula, shall be sold at the county seat in which the 
mine is located, 30 days' previous notice being given in 
some newspaper published on the Upper Peninsula, and 
such stock belonging to residents of the Lower 
Peninsula, shall be sold at the office of the company, if 
the company have an office in the Lower Peninsula, and 
if none, then in the city of Detroit, 30 days' notice being 
given in the county where the sale is to be made. 

SEC. 4.  Provides that all meetings and corporate acts, 
had by any company organized under the preceding act, 
had beyond the limits of this State, and within the United 
States, shall be held valid, in the same manner as if had 
within the State. 

SEC. 5.  Provides that any corporation doing business 
under special charter, may dissolve and reorganize 
under the previous act.  The reorganization to be made 
within 60 days from date of dissolution of special charter.  
All demands against the company under the special 
charter shall remain in force under the new organization. 

SEC. 6.  Provides that any company organized under the 
previous act may at any time increase its capital stock to 
not to exceed $1,000,000, by a vote of two-thirds of the 
stockholders, and the shares to $50 each, the number 
not to exceed 20,000.  A company may also diminish its 
capital stock, and the number of shares, and price per 
share in same ratio.  (See Act of February 9th, 1857.) 

SEC. 7.  Provides for the immediate effect of the 
supplemental act. 
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AN ACT to authorize Mining Companies to subscribe and take stock in 
Plank Roads or Railroads, and to regulate Taxation thereon.  
Approved February 8th, 1855.  Amended and approved March 14th, 
1863. 

SECTION 1.  Provides that any mining company in the 
Upper Peninsula of Michigan, duly organized, may take 
stock in any company organized for the purpose of 
improving or constructing canals, harbors, plank roads, 
or railroads, when with a view strictly of facilitating 
transportation to the mines, and the amount of capital so 
paid out shall be considered as part of the capital of the 
road, harbor, or canal company, and as such be taxed, 
being deducted from capital of the mining company. 

SEC. 2.  Provides that the president and secretary of the 
mining company shall, before the first day of May of 
each year, return to the State Treasurer the amount 
which the company has so subscribed, and other 
particulars relating thereto. 
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AN ACT to confer certain powers on Mining Companies.  Approved 
Feb. 13th, 1855. 

SECTION 1.  Provides that it shall be lawful for any mining 
company, duly organized under the laws of this State, to 
establish its business office anywhere in the United 
States, provided it also maintain a business office within 
this State, and that any process served upon the agent 
in charge of this office shall be binding on the company.  
The location of such office shall be fixed by the 
stockholders and certified to the Secretary of State. 

SEC. 2.  Provides that offices which have been 
heretofore established without the State shall remain 
until otherwise changed by the company, provided that 
within six months hereof an office be located within the 
State, and a return of the fact made to the Secretary of 
State. 

SEC. 3.  Provides that all meetings and corporate acts of 
any incorporated mining company heretofore had 
without the State and within the United States, shall 
have the same legality as if had in this State. 

SEC. 4.  Provides that in lieu of specific tax on corporate 
stock of chartered mining companies shall be subject to 
a specific tax, in manner set forth in Section 20 of an act 
to authorize the formation of corporations for mining, 
etc., approved February 5th, 1853.  (Amended, 1872.) 
AN ACT to authorize Mining Corporations to increase the number of 

shares.  Approved February 9th, 1857. 

SECTION 1.  Provides that all mining companies 
heretofore organized shall have power to increase the 
number of shares to not to exceed 20,000 shares. 

SEC. 2.  Provides that no such Increase of number of 
shares shall take effect, until the company shall properly 
file with the Secretary of State the resolution of the board 
of directors in regard to the same. 

 

AN ACT to authorize the consolidation of Mining Companies.  
Approved February 17th, 1857.  [See Act of 1871.] 

SECTION 1.  Provides that all mining companies 
organized under the act of 1853, may consolidate with 
other such corporations, and in such case the company 
purchasing shall become vested with all the corporate 
rights and franchises, in addition, of the company thus 
absorbed. 

SEC. 2.  Provides that no such consolidation of mining 
companies shall take place without the prior consent of 
the majority of the stockholders of both companies. 

SEC. 3.  Provides that after consolidation any such 
company shall have power to call in and cancel its prior 
certificates of stock, and to reissue new certificates, and 
cancel the certificates of any stockholder who shall 
neglect, after due notice, to return his certificates. 

SEC. 4.  Provides that any corporation thus assuming the 
franchises and property of another, assumes also its 
liabilities. 

SEC. 5.  Provides that in the reissue of stock, there shall 
be no increase of stock beyond the joint capital stock of 
the companies thus consolidating. 

 
AN ACT supplementary to the Mining Act of 1853.  Approved March 

14th, 1865. 

SECTION 1.  Provides that It shall be lawful for any 
corporation organized under the act of 1853 to conduct 
Its operations anywhere within the United States. 

SEC. 2.  Provides that any corporation organized under 
the original act, must first cause the articles of 
association to be filed with the Secretary of State, and 
with the clerk of the county in which the office of the 
company in this State is situated. 

SEC. 3.  Provides that any such corporation, conducting 
any of its operations without the limits of this State, shall 
be subject to the laws of this State, so far as applicable. 

 
AN ACT supplementary to the act of 1853, to authorize the formation 

of Mining and Smelting Companies.  Approved March 27th, 1867. 

SECTION 1.  Provides that no meeting of the stockholders 
of any company organized under the provisions of the 
act of 1853, for the purpose of mining or smelting in the 
Upper Peninsula, shall be legal unless due notice be 
given of the time, place, and objects of the same, to be 
previously published, two weeks from an annual and four 
weeks from a special meeting.  In some newspaper in 
the county in which the business is carried on, or, if no 
newspaper is published in such county, then in some 
paper published nearest to the mine or place where the 
business is carried on:  a copy of such notice shall be 
sent 20 days prior to the meeting to each of the 
stockholders, unless personal service be made, and 
certified thereto, upon each and every stockholder.  (See 
Act 6 of Laws of 1872.) 



SEC. 2.  Provides that no sale, division, or mortgage of 
any of the property or franchises of any such corporation 
shall be made, except it be authorized by a three-fifths 
vote of the entire Interest of the stock of the company, at 
a meeting called in accordance with the provisions of 
Section 1. 

SEC. 3.  Provides that any person wishing to perpetuate 
the evidence of any proceedings, taken under the 
preceding sections, may— 

First.  Procure an affidavit of the serving of the proper 
notices. 

Second.  Procure an affidavit of publication of notice of 
meeting. 

Third.  Procure a certified transcript of the proceedings 
of such meeting. 

Fourth.  Secure the record thereof in the Register's office 
of the proper county, such evidence to remain prima 
facie evidence of the facts. 

SEC. 4.  Provides that any meeting called as here set 
forth may adjourn to any time not exceeding sixty days, 
to any specified place. 

SEC. 5.  Provides that all acts or parts thereof 
contravening the provisions of this act are hereby 
repealed. 
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AN ACT to authorize the consolidation of Mining Companies.  
Approved January 27th, 1871. 

SECTION 1.  Provides that mining corporations may by a 
vote of three-fifths of the entire capital of each, actually 
present or legally represented at a meeting called for the 
purpose, agree to consolidate, and upon the terms of 
such consolidation.  The number of shares and capital 
stock of the consolidated corporation shall not be greater 
than the aggregate stock and shares of the companies 
thus consolidated.  No company shall thus consolidate 
whose capital paid in or whose expenditures for land and 
improvements are less than $100,000:  before the 
completion of such consolidation, the several 
corporations shall file in the office of the Secretary of 
State the verified certificates of the proper officers of 
each company, showing the amount of capital stock paid 
in, the amount expended for lands and improvements 
thereon.  The lands of such corporations shall be known 
as mineral lands, and shall be in every case adjacent to 
each other.  The capital of no consolidated corporation 
shall be divided into a greater number of shares than 
80,000, and the amount of stock called in shall in no 
case exceed the aggregate of the unpaid stock of the 
several corporations at the time of consolidation, and 
that the par value of the shares shall be fixed at the 
meeting at which the consolidation is effected, and shall 
not exceed $25, nor be less than $10, and each 
certificate of stock issued shall upon its face state the 
par value thereof and the amount of assessment to 
which it is liable. 

SEC. 2.  Provides that the consolidated corporation shall 
enjoy the aggregate franchises, rights and estates 
pertaining to the several corporations, and be subject to 
the liabilities existing against each, and the several 
corporations shall exist for the purpose of prosecuting or 
defending any legal proceedings then pending or 
subsequently instituted against or by either of them. 

SEC. 3.  Provides that the officers of the several 
corporations shall continue to exercise all their powers 
until the new corporation shall be organized, and 
thereafter shall continue for the purpose of perfecting 
said union. 

SEC. 4.  Provides that any mining company consolidated 
under this act shall have power to call in and cancel the 
stock of the several companies, and to issue new 
certificates of stock in the consolidated corporation to the 
stockholders in such proportions as each shall be 
entitled to, and to cancel the certificates of any 
stockholder who shall not return them after the 
publishing for 90 days of the notice of the resolution in 
some daily newspaper in Detroit, also in some paper 
published in the Upper Peninsula, also in some paper 
published in the place where the principal business 
office is located. 

SEC. 5.  Provides for the repeal of all acts inconsistent 
with the provisions of this act. 

 
AN ACT to authorize Corporations of other States to engage in Mining, 

Smelting, or Refining Ores within this State.  Approved April 15th, 
1871. 

SECTION 1.  Provides that corporations formed under 
laws of other States, for the purpose of mining, etc., 
ores, may engage in such business in this State, and 
acquire all necessary property, but shall not hold to 
exceed 6,000 acres of land at one time. 

SEC. 2.  Provides that said corporations shall be subject 
to the same requirements as if organized in this State. 

SEC. 3.  Provides that, except for State taxes and fines, 
any amount due for labor shall have a first lien over all 
other claims, on any property within this State belonging 
to such corporation, in same manner as if the 
corporation was organized in this State. 

SEC. 4.  Provides that any corporation doing business in 
this State shall keep an office, and officer in charge of it, 
in the county where its business is carried on, and the 
service of any legal process against such company may 
be made on such officer.  If such officer cannot be found 
at such place of business, then process may be served 
by posting a copy thereof in a conspicuous place in such 
office. 

 



AN ACT amendatory of the foregoing so far as relates to the Imposition 
of Taxes on Mining and Smelting Corporations.  Approved March 
29th, 1872. 

SECTION 1.  Provides that all companies possessed of 
corporate powers, engaged in mining copper in this 
State, shall pay to the State a specific tax of 75 cents for 
each ton of copper obtained, and every such 
organization engaged in iron mining shall pay a tax of 
one cent for each gross ton of ore obtained, and every 
such organization engaged in coal mining shall pay a tax 
of one-half cent per gross ton.  Such taxes to be paid in 
July, at the office of the State Treasurer, or at such place 
in Detroit as he may designate.  Except for specific taxes 
upon capital or joint stock, the taxes here designated 
shall be in lieu of all State tax.  Of specific taxes 
received, whether part due or to accrue from corporate 
companies engaged in mining in the Upper Peninsula, 
one-half shall be placed to credit of general fund and 
one-half to the credit of the counties from which it is 
received, and be paid to such counties in like manner as 
other funds, and be used for county purposes. 

Nothing herein shall be construed to exempt from State 
taxation any property not invested in mining or 
manufacturing as contemplated in this act. 
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AN ACT to authorize the Auditor-General to assess, by estimated 
specific Taxes, upon Corporations which might neglect or refuse to 
make a Report as required by law, and to collect the same.  
Approved March 29th, 1872. 

SECTION 1.  Provides that the Auditor-General shall 
estimate and charge the amount of specific tax due from 
any corporation neglecting to return the same, as 
heretofore provided, from the best information he can 
obtain, and shall forthwith sign a written statement of the 
amount so estimated, and send by mail, or otherwise, to 
any officer or director of the corporation. 

SEC. 2.  Provides that in case any such corporation 
neglecting to pay the tax so estimated, after not less 
than 40 days from receiving such notice, and no appeal 
shall have been taken, the Auditor-General shall issue 
his warrant to the sheriff of the county in which the 
principal office in this State is situated, commanding him 
to forthwith levy and collect the same, with ten per cent, 
additional for his own fees, by distress and sale of any 
property of such company found in this State, and make 
returns to the State Treasurer within ten days thereafter. 

SEC. 3.  Provides that the sheriff shall give the usual 
public notice of sale, by conspicuously posting such 
notice in three public places ten days previously, within 
the township, city, or village where the sale is to occur, 
and that the sale shall be by public auction. 

SEC. 4. Provides that if the property so distrained cannot 
be sold for want of bidders, or is insufficient, the sheriff 
shall return such fact to the Auditor-General, and the 
company, still neglecting to pay the tax during 30 days 
thereafter, shall forfeit its charter and franchises. 

SEC. 5.  Provides that within 30 days, and not thereafter, 
from receiving notice of the Auditor-General's estimate, 
the corporation may appeal therefrom to the circuit court 
of the county of Ingham, under conditions set forth in this 
section, and upon a full compliance with which the court 
shall proceed to the trial of the case, and questions of 
law therein arising may be carried to the supreme court.  
In this trial the estimate of the Auditor-General shall be 
prima facie evidence of the amount of specific tax due 
from the corporation.  And if, after filing their appeal, the 
company fail to notice it for trial during the next two 
successive terms of the court, said appeal shall upon 
motion of the Attorney-General be dismissed, and the 
Auditor-General shall immediately issue his warrant for 
the taxes, as before set forth in Sec. 2, and no further 
appeal shall be taken. 

SEC. 6.  Provides that the Auditor-General, immediately 
after the first of May, 1872, shall estimate and collect the 
specific tax, as provided in Sec, 5, from all companies 
which have heretofore neglected to report the same, and 
the proceedings shall be the same. 

SEC. 7.  Provides that the term corporation^ as used in 
this act, shall include all companies having power of 
corporate bodies.



APPENDIX J.
 

METALLURGICAL QUALITIES. 

APPENDIX J. 
I REGRET exceedingly that the following communication 
from Mr. Tuttle was not received in time for me to have 
made some of the corrections suggested by him on the 
Statistical Sheets XII. and XIII. of the Atlas.  I can now 
do no better than to insert his letter, and trust he will 
excuse such use made of a communication not intended 
for publication.  I state at the bottom of the table of 
"Metallurgical Qualities of certain L. S. Ores," on Sheet 
XIII., that it is "quite incomplete," and there give a 
reason.  For any inaccuracies in the statements I am not 
responsible, as it is carefully compiled from information 
furnished by consumers.  I made every effort to obtain a 
valuable paper on this subject from practical men who 
had had large experience in the use of these ores in 
Ohio and Pennsylvania, but did not succeed for want of 
money. 

CLEVELAND, O., March 14th, 1873. 

MAJOR T. B. BROOKS, C. E., 
 Museum of Practical Geology, 
  Jermyn Street, London. 

DEAR SIR:  Yours of 7th inst. received, with the advance 
sheets of statistics, for which I am obliged.  I will make 
some corrections and suggestions.  In the list of Blast 
Furnaces, Sheet XIII., Neshommock Iron Co. should be 
Neshannock; Harbaugh, Mathois & Owens, should be 
Matthias; Andrews & Hitchcock Hubbard, the word 
Hubbard is their location, and should be in smaller letters  
In the caption to this list of furnaces, please add Ohio 
after Cleveland. 

On the same Sheet, the "Metallurgical Qualities," as 
reported by consumers, is not worth anything.  A few, 
perhaps four to six of them, are substantially correct, the 
others are not; as for instance, 

"Lafayette Iron Co., Brazil,” are under the class of 
Washington ores, whereas we never knew of their 
having a ton of it; and others are tinder classes of ores of 
which they have had but a small proportion of their 
mixture, say ¼ or less.  Take the first name on the list, 
Rawle Noble & Co., who undertake to say ⅓ Jackson 
ore with ⅔ Rossie, Ontario & Champlain made an iron 
"also for steel,” which is absurd.  The bonâ fide results 
are, that good assorted red specular alone and also with 
good magnetic makes good Bessemer steel iron 
wherever the fuel and flux are also good.  Red specular 
alone is red-short; the granular portion from the 
magnetic mines is neutral or cold-short slightly; the 
specular portion of the magnetic mines is red-short, but 
not quite as red-short as the old red specular; a mixture 
of old red specular and magnetic makes a better iron 
than either alone. 

I would advise to omit the "Metallurgical Qualities" table 
entirely, as it will only mislead all who do not know that it 
is erroneous. 

On the other Sheet, in the "Diagram showing the 
production and percentage of Iron Ore, etc.," against the 
end of the line which shows the production of 1st-class 
red specular ore is placed 58 per cent., which belongs 
opposite the end of the next line above, which is the line 
of percentage of yield.  This line of percentage of yield, 
in order to fairly represent the facts, ought to be 
accompanied by the words, "average of all grades," say 
as follows:  "Average estimated yield of iron from each 
year's total shipments of all grades of ore."  The facts 
being that the percentage (average) has been let down 
more by the introduction of so many leaner ores than by 
the letting down of the standard of the mines which first 
constituted the total amount.  The customers of the Lake 
Superior Iron Co. say to us that they cannot see but that 
ore was as good during 1872 as it had been any 
previous year.  This was not true, however, of every one 
of the old mines. 

The left end of the line of the percentage of yield has no 
indication of what degree the line starts at. 

With these suggestions, I do not see but you have got 
the tables as near right as they can well be.  They afford 
a large amount of information, and are the results of a 
vast amount of labor. 

As to Lake freights, I think the following will be as near 
as a brief statement can be made:  Lake freights, 
Marquette to Cleveland, have ranged from $2 to $6.50; 
average, about $3.20.  Lake freights, Escanaba to 
Cleveland, have ranged from $1.50 to $5.00; average 
about $2.20. 

Shall be pleased to hear from you at any time and do 
anything I can to aid your work. 

  Respectfully Yours, 
     H. B. TUTTLE. 
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APPENDIX K.
 

CONTORTIONS OF LAMINÆ. 

APPENDIX K. 
THE lamination, plication and faulting of the banded ore 
and jasper ("mixed,” or 2d class ore) possess so much 
interest in connection with the identification of the iron 
ranges, the location of great folds, and illustrate so 
beautifully in miniature what seems to have occurred on 
a grand scale in the whole series of rocks in which they 
are found, and are withal so beautiful in their contrast of 
colors and infinity of curves, that a series of carefully 
drawn sketches will here begin, tracing the contorting 
and faulting effects from simple parallel straight 
laminations, as shown in Figure 19, to the true breccia of 
Fig. 29.  The possible bearing of these facts on the origin 
of some breccias has already received notice in Vol. I., 
Chap. III., page 89.  All the illustrations were obtained 
from the mixed ore, Formation XII., of the Republic 
Mountain, except Figures 26 and 27, which are from the 
Laurentian gneisses of the Gogebic district; in all but 
these last the dark color represents jasper and the white 
specular ore.  The linear scale varies from 1/5 to 1/20 of 
the original. 

Fig. 19. 

 
Figs. 19 and 20 represent uncontorted laminæ, the pure 
ore greatly predominating; in the latter figure are slight 
indications of subsequent motion. 

In Fig. 21 the laminæ, although still comparatively 
regular as to their general course, show minor kinks and 
zig-zags in some of the jasper-laminæ. 

Fig. 20. 

 
Fig. 21. 

 
Fig. 22 shows the next stage of progress of bending the 
layers, together with some variation in their size; a tiny 
local fault can also be seen. 

In Figs. 23 and 24 the process of contorting is carried to 
such length as to nearly obliterate parallelisms and 
comparatively uniform size of the laminæ.  At a in Fig. 23 
is a thin lamina of quartz, presenting numerous folds not 
to be observed in the contiguous and thicker laminæ c 
and b.  This interesting sketch (scale of one-eighth) was 
made at 4,600 feet S. E. and 3,700 feet S. W. of the 
origin of ordinates.  Survey of Republic Mountain, Map 
No. VI. 
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Fig. 22. 

 
Fig. 23. 

 
Fig. 24. 

 
The thick black lamina of Fig. 24 introduces another 
phase of the metamorphism, which is the semi-faulting 
shown in Fig. 25, where comparatively regular jasper-
laminæ have by a sheering motion been more or less 
completely separated into lenticular, prismatic and 
cylinder-shaped masses.  If we suppose a similar motion 
to have taken place on a plane parallel with the surface 
of the paper, it is evident that the result would be rude 
spheres and angular breccia-like fragments.  Those 

familiar with the "pinch and shoot" structure of the 
deposits of magnetic ores of New Jersey and New York 
(which can also be seen in some of the more extensively 
worked Marquette mines), must acknowledge that Fig. 
25 presents precisely similar phenomena in miniature.  
The resemblance of this figure to some plans of Swedish 
iron mines in my possession is very striking. 

Fig. 25. 

 
Fig. 26, sketched in the Laurentian rocks west of Lake 
Gogebic, presents some interesting minute vein and 
faulting phenomena. 

Fig. 26. 

 
The rock a is a hornblendic gneiss; b is made up of thick 
and thin laminæ of rosy-white orthoclase and coarse-
grained quartz; c is still coarser, and of the same 
composition. 

Fig. 27 is from the same region as 26, but in it 
predominates a mineral resembling both chlorite and 
mica.  The dark-colored layers are magnetic iron-ore, 
which is rare in the Laurentian.  This figure shows very 
beautiful contortions, and a double system of 
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subsequent faulting.  a, a, are bunches of segregated 
gangue.  The sketch is one-eighteenth of the original. 

Fig. 27 

 
These figures prove conclusively that the same causes 
were at work in the older rocks, but nothing analogous, 
so far as I know, has been observed in rocks younger 
than the Huronian, on the Upper Peninsula. 

Fig. 28. 

 
Fig. 28 was sketched at Republic Mountain, and shows, 
in order of time—1. Laminæ of jasper, with longitudinal 
shading.  2. The same laminæ bent, with convexity 
downward.  3. A vertical vein of quartz, curiously forked 
in its lower part, cutting both ore and jasper.  4. A 
horizontal fault, by which the upper half has moved to 

the right.  It may here be observed that quartz veins, 
except very minute ones, are rare. 

Fig. 29, one-tenth of the size of the original, represents 
(dark) jasper and (white) specular, ore, which originally 
may be supposed to have been arranged in regular  
alternating parallel layers, but which, owing to 
subsequent motions and metamorphoses, illustrated by 
this series, is converted into the breccia presented by 
the figure.  This may be regarded as the utmost limit 
reached by nature in her efforts to obliterate and destroy 
lamination by means which appear to have been chiefly 
mechanical. 

Fig. 29. 
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