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	Untitled
	Fig. 1. Frontispiece. Crystal of Feldspar (orthoclase), natural size, with two smaller crystals of the same mineral attached. From a photograph of a specimen from Bird’s Creek P. O., Hastings County, Ont., in the collection of Prof. Wm. Nicol.
	Fig. 2. Boulders in field near Hampton, N.S.
	Fig. 3. F, Cleavage piece of Feldspar Q, Quartz showing irregular fracture. M, dark Mica
	Fig. 4. Specimen of Gneiss, showing the characteristic layer-like structure. (One-half natural size).
	Fig. 5. Bedded Clay along railway near the shore of Lake Temiskaming, between Haileybury and New Liskeard, Ont.
	Fig. 6. Boulder Clay on the face of an excavation at Ottawa, Ont. [Dr. H. M. Ami, G.S.C.]
	Fig. 7. Concretions. (About one-half natural size.)
	Fig. 8. Conglomerate.
	Fig. 9. Breccia from Bancroft, Ont. The angular fragments of light-colored rock are cemented by fine-grained, dark material.
	Fig. 10. Limestone containing numerous small shells, Beachy Island, Lancaster Sound. [Mr. A. P. Low, G.S.C.]
	Fig. 11. Cast of Ripple Marks in clayey sandstone, from the coal fields of Nova Scotia. It will be seen that the specimen has been broken across and recemented, one side being slightly moved from its original position.
	Fig. 12. Ancient Mud Cracks in clay (shale). The material filling the cracks is lighter in color than the clay.
	Fig. 13. Tracks of an extinct reptile in sandstone.
	Fig. 14. Fossils of popular interest. F, favosites; B, “fossil butterfly”; T, trilobite; C, fragments of crinoid stems; O, orthoceratite; A, ammonite. (Less than one half natural size.)
	Fig. 15. Quartz vein, Poplar Creek, B C. The vein shown in the illustration is exposed on a steep hill side. The men are standing on the rock at the sides of the vein. The quartz is gold-bearing. [Prof. R. W. Brock, G.S.C.]
	Fig. 16. Surface of limestone on Barriefield common, Kingston, Ont., showing the destructive effects of water, frost and vegetation. [Dr. H. M. Ami, G.S.C.]
	Fig. 17. Shales weathered by storm and wave action, Arisaig, Antigonish County, Nova Scotia. [Dr. H. M. Ami G.S.C.]
	Fig. 18. Pot Hole, three or four feet deep, in a glaciated surface, Mattawa river, Ont. The hole is nearly filled with water and fragments of rock.
	Fig. 19. A Glacier flowing to the sea from interior ice-cap. Small fiord at Pondo Inlet, North Baffin Island. [Mr. A. P. Low, G.S.C.]
	Fig. 20. Rock surface striated by a glacier.
	Fig. 21. Sand Dune. The row of posts is intended to retard the movement of the sand so as to prevent the destruction of forests. Prince Edward County, Ont. [Ontario Forestry Branch]
	Fig. 22. Cone of a Volcano, built up of erupted material. Ngaurohoe, New Zealand. [Photo—E. S. Moore]
	Fig. 23. Axes or Crystal Systems.—A. Isometric; B Tetragonal (the vertical axis c-c being longer or shorter than the horizontal axes); C. Hexagonal; D. Orthorhombic-E. Monoclinic (there being an oblique angle 3. between the a and c axes).
	Fig. 24.—Isometric System. 1. Important simple forms:—a, Cube showing axes; b, Octahedron; c, Rhombic Dodecahedron (a solid with twelve rhombic faces); d, Trapezohedron fa solid bounded by twenty-four trapeziums). 2. Combinations of two forms:—e, f, Cube and Octahedron; g, Octahedron and Rhombic Dodecahedron; h, Cube and Rhombic Dodecahedron; i, Octahedron and Trapezohedron. 3. If we consider alternate faces of the Octahedron to be suppressed, as in the shaded faces of j, a half-form with four triangular faces, known as the Tetrahedron, k, results. The Pentagonal Dodecahedron, l, is another common half-form of the Isometric system; m is a combination of this form with the cube, and n is a combination of the Cube and Tetrahedron.
	Fig. 25.- Tetragonal System. a and b Pyramids, c and d Prisms, owing to the position of the axes a is known as the pyramid of the first order and b of the second order. Similarly c is the prism of the first order and d of the second order, e is a combination of the forms a, b, c, d, the basal planes being absent. Orthorhombic System. The forms of this system differ from those of the tetragonal system in that while the axes cross at right angles no two of the three are of the same length.
	Fig. 26. a represents an Orthorhombic crystal of sulphur. Other crystals of this system are shown in Figs. 31 and 54. b represents a Monoclinic crystal, and c a Triclinic crystal. d is a crystal of the Tetragonal system, which has the appearance of having been cut across and one-half revolved through an angle of 180° on the other half. Such crystals are known as twins, and are of not uncommon occurrence, e.g., twin octahedrons. On a following page a figure of a twin crystal of feldspar is shown.
	Fig. 27.—Hexagonal System. a, Hexagonal Pyramid showing axes; b, Prism; c, combination of Pyramid and Prism, without basal planes; d, Rhombohedron; e, Scalenohedron.
	Fig. 28. Diagrams for tub Construction of Crystal Models. Make enlarged drawings, about five times as large, of these diagrams on pasteboard and construct models according to the directions in the text. a, Cube (Fig. 24a); b, Octahedron (Fig. 24b); c, Tetrahedron (Fig. 24k); d, Combination of Tetragonal Prism and Pyramid (P, pyramidal plane); e, Orthorhombic Prism (b, basal plane); f, Hexagonal Prism (b, basal plane) (Fig. 27b); g, Rhombohedron (Fig. 27d); h, Scalenohedron (Fig. 27e).
	Fig. 29. Distorted Crystals are of frequent occurrence, b and c are distorted representatives of the octahedron a.
	Shaft House at the Hollinger Consolidated Gold Mines, Timmins, Ontario
	(Upper) Hollinger Mine, Timmins, Ont. (Lower) Hollinger Consolidated Gold Mines, Limited
	Fig. 30. A narrow, but very rich, vein containing native silver and other minerals at Cobalt, Ont. The head of the pick shows the width of the vein.
	Fig. 31.—Crystals of Pyrite. Upper line—cube, octahedron and combination of cube and octahedron. Lower line—pyritohedron, or pentagonal dodecahedron, and combination of cube and pyritohedron. The striations on the faces of the cube are characteristic of pyrite.
	Fig. 32. Octahedron of Iron Pyrites. (One-half natural size.)
	Fig 33. Mispickel crystal from Marmora, Ont.
	Fig. 34. Crystals of galena.
	Fig. 35. Cubic cleavage in galena.
	Fig. 36. Rock Salt showing cubical cleavage.
	Fig. 37. Crystal of Rock Salt. The crystals often have concave, or hopper-shaped, faces as this figure shows.
	Fig. 38.—Fluor Spar Crystals.
	Fig. 39. Octahedral Cleavage in Fluor Spar.
	Fig. 40. —Crystals of Quartz.
	Fig. 41. Crystal of Quartz.
	Fig. 42. Polished Surface of Agate.
	Fig. 43 Magnetite Crystals.
	Fig. 44. Corundum Crystal, without pyramidal planes. Craigmont, Renfrew County, Ont. (Crystal four inches long.)
	Fig. 45.—Crystals of Calcite.
	Fig. 46. Double refraction in calcite rhombohedron. The calcite is photographed lying on a piece of paper on which is a single line, a triangular dot and a cross. In looking through the calcite two images of the line, dot and cross, are seen.
	Fig. 47. Crystal of Mica (phlogopite) showing cleavage parallel to the basal plane. The crystal photographed came from the vicinity of Sydenham, Frontenac County, Ont., and had a diameter of about one foot. [Mr. E. T. Corkill.]
	Fig. 48. Crystals of feldspar in cavity in gneiss, Renfrew County, Ont. [Dr. A. E. Barlow, G.S.C.]
	Fig. 49.—Crystals of Orthoclase. A twin crystal is shown on the right.
	Fig. 50. Monoclinic crystal of Amphibole. The angle in on in is 124°30'. This is also the cleavage angle.
	Fig. 51. Monoclinic crystal of Pyroxene. The prism faces m, m meet (over a) at an angle of 87° 5'; a and b form a right angle.
	Fig. 52. Garnet crystals.
	Fig. 53. Large crystal (rhombic dodecahedron) of garnet. (About one-half natural size.)
	Fig. 54. a, Tourmaline crystal; b, broken crystals in quartz.
	Fig. 55. Asbestos (serpentine), Thetford Mines, Que.
	Fig. 56. Crystals of Zircon.
	Fig. 57. Beryl crystal in coarse-grained granite. Township of Lyndoch, Renfrew County, Ont. (Crystal two feet long).
	Fig. 58. Gypsum crystal. The figure on the right represents a section through a twin crystal.
	Fig. 59. Barite crystals,
	Fig. 60. Vein from which barite has been mined, near Kingston, Ont. In horizontally-lying limestone, Elginburg, [Dr. H. M. Ami, G.S.C.]
	Fig. 61. Apatite crystals.
	Fig. 62. Apatite, hexagonal prism and pyramid. Frontenac County, Ont. (About one-half natural size.)
	Nipissing Silver Mine, Cobalt, Ontario
	Teck-Hughes Gold Mine, Kirkland Lake, Ontario
	Fig. 63.—A dike of light-colored granite cutting crystalline limestone. Chandos Township, Peterborough County, Ont. [Dr. A. E. Barlow, G.S.C]
	Fig. 64. (A) Limestone. (B) Granite. (C) Gneiss. (Q) Granite Quarry. Section across Barriefield Common, Kingston. (A) Limestone (an aqueous rock). (B) Granite (an igneous rock). (C) Gneiss (a metamorphic rock).
	Fig. 65. Granite-Porphyry. The crystal of feldspar looks like a label on the illustration
	Fig. 66. Graphic Granite. Gray quartz is set in white feldspar.
	Fig. 67. Amygdaloidal Basalt showing the amygdales arranged in cylindrical masses in fine grained basalt.
	Fig. 68. Columnar structure in Basalt.
	Fig. 69. Spheroidal weathering in Diabase. Quinze River, Que.
	Fig. 70. Trap in contact with granite. The specimen was taken at the edge of a trap dike.
	Fig. 71.
	Volcanic rock with porphyritic texture. Fig. 71. bis. Flow structure in a volcanic rock (produced by movement in molten material).
	Fig. 72. Bedded Clay. This illustration represents a closer view of a part of the clay bank shown in Fig. 5. The alternate lighter-colored layers are more or less marly.
	Fig. 73. Concretion, resembling the trunk of a tree, in sandstone quarry on the Rideau Canal, near Kingston Mills, Ont. [Dr. H. M. Ami, G.S.C.]
	Fig. 74. Limestone containing shells. Cape Smyth, Manitoulin Island, Lake Huron. [Dr. H. M. Ami, G.S.C.]
	Fig. 75. Dikes of granite in crystalline limestone. Chandos Township, Peterborough County, Ont. Before the intrusion of the granite there was movement in the walls of one of the cracks, as the two parts of the dike running from right to left do not join. [Dr. A. E. Barlow, G.S.C.]
	Fig. 76. Narrow dike of corundum-bearing syenite in gneiss. Township of Carlow, Hastings County, Ont.
	Fig. 77. Current bedding.
	Fig. 78.—A, Anticline; S, Syncline; E, Eroded Anticline.
	Fig. 79. Anticline in gneissoid rocks, Township of Lutterworth, Haliburton district, Ont. [Dr. A. E. Barlow, G.S.C.]
	Fig. 80. Faulted Beds.
	Fig. 81.—Beds of shale which dip at an angle of about 45 from the horizontal. Arisaig coast, Antigonish County, Nova Scotia. [Dr. H. M. Ami, G.S.C.]
	Fig. 82.—Gneissic strata dipping away from a shore. The line of strike is approximately parallel with the shore. Brennan's Creek, near Old Killaloe, Ont. (Dr. A. E. Barlow, G.S.C.]
	Fig. 83. Approximately rectangular jointing in beds of horizontally-lying limestone. Queen’s wharf, Ottawa, Ont. [Dr. H. M. Ami, G.S.C.]
	Fig, 84.—Jointing in granite. Barriefield quarry, Kingston, Ont. [Dr. H. M. Ami, G.S.C.]
	Fig. 85. Unconformity. Horizontal beds resting on highly-inclined beds.
	Fig. 86. a, Horizontal beds lying on eroded surface of massive granite; the beds are therefore younger than the granite. There is a great difference in age between the two series. b, Granite cutting or intruding disturbed beds; the granite is therefore younger than the beds.
	Fig. 87. Basic dike cutting contorted beds of crystalline limestone, Township of Methuen, Peterborough County, Ont. [Dr. A. E. Barlow, G.S.C.]
	Untitled
	Fig. 88.
	Fig. 89.—A flying reptile of the Jurassic period. (One-seventh natural size).
	Creighton Mine, near Sudbury, Ontario, International Nickel Company of Canada
	Sullivan Concentrator, Chapman Camp, B.C., Consolidated Mining and Smelting Company of Canada
	Fig. 90. Branching vein cutting across strata.
	Fig. 91. A, hanging-wall, B, foot-wall of a vein. The walls may be impregnated with minerals, similar to those in the vein.
	Fig. 92. Veins of different ages. 1 is faulted by 2, and 3 faults 1 and 2.
	Fig. 93. Section from the surface (if) downward through the workings of a mine, s, shaft; h, shaft-house; l, level; t, stope; w, winze; r, rise. The part of the shaft, in which water is sometimes allowed to collect, below the bottom level, is known as a sump, p.
	Fig. 94 Shows a vertical shaft sunk on a vein which has a dip of about 45° from the horizontal. An adit connects the shaft with the hillside. Three levels connect the shaft with the vein.
	Fig. 95 The vein A B is faulted between A' and B'. If the part B B', on the foot-wall side, is worked from the surface down to the fault, the continuation of the vein, AA', into be looked for, in the case of normal faults, downward.
	Fig. 96.—Fig. s illustrating a strike, and Fig. t a dip fault. FF is the fault plane, AA, BB, and EE indicate the dipping rock layers. In the former figure the fault plane cuts the surface parallel to the strike, causing a strike fault, in the latter the strike is cut at right angles, producing a dip fault. On the left the unfaulted block is shown, with the position of the fault dotted. In the centre the conditions prevailing shortly after completion of the faulting are shown, the downthrow block on the right, and with the prominent fault scarp. On the right the conditions prevailing after sufficient time has elapsed for wearing away the upthrow block down to the level of the other side, or rather for wearing the two sides down to a uniform level, are indicated, this being approximately the condition of most of the faults of the region at the present time. In the strike fault this results in the entire disappearance from the surface of the stratum BB, in the vicinity of the fault, the actual thickness of rock so disappearing being comprised in the space between the dotted lines on either side of BB. By varying the amounts of hade and dip, or their directions, repetition of strata at the surface, instead of disappearance, may result. In the dip fault the effect is to shift the outcrop of a given stratum, so that in an old fault, the surface having been worn down, the ends are shifted forward or back, as the case may be, on opposite sides of the fault, as BB is shifted in the diagram. The amount of this shifting increases with increased throw of the fault, and diminishes with increased dip of the rocks. Few faults meet these conditions of correspondence with dip or strike direction exactly, but many make such slight angles with these directions that they are practically fulfilled. (After Prof. H. P. CUSHING. Bulletin 95, N.Y. State Museum.)
	Fig. 97. Banded Vein.
	Fig. 98.
	Fig. 99. Coal seains frequently outcrop along the sides of valleys, A B, which have been cut out by streams or rivers.
	Fig. 100. If a bed of coal or other substance, or a vein, dips at a certain angle, i, it is easy to determine to what depth a shaft, S, will have to be sunk from any point at the surface to reach the bed or vein. In the diagram the angle of dip, i, and the distance of the shaft, S, from the outcrop being known, construct a right angled triangle with angle i, and side, d, and determine s.
	Fig. 101. Compass-clinometer for determining dip of strata. The clinometer attachment consists, as shown in the figure, of a movable index which hangs freely from the centre of the compass and plays around a graduated arc. Where the upper edge of the compass is held horizontally, the index cuts the zero point of the graduated arc. From each side of this point, the graduation is carried up to 90’. If, consequently, the upper edge of the instrument be placed parallel with the inclined beds of any strata, the angle of dip will at once be shown by the index. [After Chapman].
	Fig. 102.—Drainage from a building on a hillside may enter a porous bed, A B, and issue at B, an unexpected point. The spring at B may thus become polluted. Waters rise from porous beds through cracks or fissures to the surface, as springs, E, when the outcrop of the bed, D, is higher than the point E.
	Fig. 103.—If a hole, C, is drilled through an impervious layer, A A, into a porous bed, B B, which is underlain by an impervious bed, A' A', water entering B B at the surface, a b, c d, will rise through the drill hole, C, to the approximate level of a b, c d. [After Dr. F. D. Adams.]
	Fig. 104. Blowpipes. The upper one is simply constructed and has a straight mouth-piece. The lower one has a bell-shaped mouth-piece, and consists of several parts screwed together. (A little over one-third natural size.)
	Fig. 105. Fig. 105. Method of producing the oxidizing flame (O.F.). c, candle or lamp; w, wick; b, tip of blowpipe; f, flame; p, platinum wire with loop on it, showing the position in which the test substance is held when being submitted to the oxidizing flame.
	Fig. 106. Fig. 106. The loop of the platinum wire shows the position in which the test substance is held when using the reducing flame (R.F.).
	Fig. 107.—Magnifying glass; small three-cornered file; forceps; horse-shoe magnet.
	Fig. 108. Charcoal on which a little zinc has been oxidized by the blowpipe. (About one-half natural size.)
	Fig. 109. Steel mortar and pestle used in crushing minerals for blowpipe work.
	Fig. 110. Fig. 110. The Water Test in the Closed Tube. The illustration shows the substance being heated in the tube by a spirit-lamp.
	Fig. 111. Fig. 111. The Water Test in the Open Tube. The substance is being heated with the point of the blowpipe flame.
	Fig. 112 Lithrophycus Ottawaensis. Trenton Formation.
	Fig. 113 Bythotrephis tenuis. Medina and Clinton Formations.
	Fig. 114 Arthrophycus Harlani. Medina and Clinton Formations.
	Fig. 115 Rusophycus bilobatus. Medina and Clinton.
	Fig. 116 Fucoides (=Spirophyton) cauda-galli. Portage-Chemung Formation.
	Fig. 117 Climactichnites Wilsoni. Potsdam Formation.
	Fig. 118 Protichnites. Potsdam Formation.
	Fig. 119 Calamites inornatus. Portage-Chemung Formation.
	Fig. 120 Lepidodendron Gaspianum. Devonian, Gaspé.
	Fig. 121 Cordaites angustifolia. Devonian, Gaspé.
	Fig. 122 Graptolithus (Didymograptus) flexilis.
	Fig. 123 G. (Loganograptus) Logani.
	Fig. 124 G. (Didymograptus) pennatulus.
	Fig. 125 G. (Dicranograptus) ramosus
	Fig. 126 G. (Climacograptus) bicornis. Ordovician.
	Fig. 127 G. (Diplograptus) pristis. Ordovician.
	Fig. 128 G (Phyllograptus) typus. Ordovician.
	Fig. 129.— Monticulipora (Stenopora or Choetetes) fibrosa. Ordovician.
	Fig. 130.—M. petropolitana. Ordovician.
	Fig. 131.— Favorites Gothlandica. Silurian and Devonian.
	Fig. 132.—Michelinea convexa. Devonian.
	Fig. 133.—Alveolites cryptodens Devonian.
	Fig. 134.—Halysites catenulatus. Niagara Formation.
	Fig. 135.—Syringopora Maclurea. Devonian.
	Fig. 136.—S. Hisingeri. Devonian.
	Fig. 137.—Amplexus laxatus. Devonian.
	Fig. 138.—Zaphrentis prolifica. Devonian.
	Fig. 139.— Columnaria alveolata (Goldfuss.) Black River (Trenton) Formation.
	Fig. 140.—Phillipsastroea. Devonian.
	Fig. 141.—Heliophyllum Halli. Devonian.
	Fig. 142.—Cystiphyllum Senecaense Devonian.
	Fig. 143.—Petraia. Lower Silurian.
	Fig. 144.—Aulopora cornuta. Devonian.
	Fig. 145. Crinoid stem-fragments.
	Fig. 146. Crinoid, “stone-lily.”
	Fig. 147. Glyptocrinus decadactylus. Silurian.
	Fig. 148. Ichthyocrinus laevis. Niagara Formation.
	Fig. 149. Petraster Bellulus. Niagara Formation.
	Fig. 150. Hemicystites (Agelacrinites) Billingsii. Trenton Formation.
	Fig. 151.
	Fig 152. Dikelocephalus magnificus (pygidium only)
	Fig. 153. Trinucleus concentricus. Ordovician.
	Fig. 154. Asaphus Canadensis. Utica Formation.
	Fig. 155. Asaphus platycephalus. Trenton Formation.
	Fig. 156. Ceraurus (= Cheirurus) plenrexanthemus. Trenton Formation.
	Fig. 157. Phacops Bufo. Devonian.
	Fig. 158.— Dalmanites limalurus. Niagara Formation.
	Fig. 159.—Harpes Ottawaensis. Trenton Formation.
	Fig. 160.—Triarthrus Beckii. Utica Formation.
	Fig. 161.—Calymene Blumenbachii. Silurian.
	Fig. 162.—Homalonotus delphinocephalus. Niagara Formation.
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