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The relations between Geology and Agriculture are
direct and immediate: the nature and composition of
soils, their improvement by admixture and drainage, and
their enrichment by manures, being subjects on which
landowner and farmer can frequently obtain important
information from the practical geologist. A soil may be
deficient in composition and texture, and yet the eleme-
nts of improvement may lie in another soil on the same
farm: the question of drainage depends much on the
nature of subsoils and subjacent rocks; and substances
having a manurial value may be close at hand, and yet
be unsuspected by the working famer.
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(In the present chapter we intend to direct attention,)
first, to the geological character of soils and subsoils,
and the possibility of their permanent improvement by
intermixture and by drainage; and secondly, to those
mineral manures which modern agriculture has applied
with such success alike to the increase and to the ear-
lier ripening of our white and green crops.
DEERTHS. HBAE £ NRIAETIEOTET S
2 BTROERONMEIEISED 44 - DT D
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1. Sulphur waters,

Sulphuret of soda.
{Su]phuret of lime.
2. Common salt waters,
Chloride of sodium.
{Chloride of soda, bicarbonated.
Chloride of soda, sulphuretted.
3. Bicarbonated waters,
Carbonate of soda.
{Carbonate of lime.
Mixed carbonates.
4. Sulphated waters,
Sulphate of soda.
Sulphate of magnesia.
Sulphate of lime.
Mixed sulphates.
5. Iron waters,
Bicarbonate of iron.
{Sulphate of iron, with manganese.
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Davip Pace(1874)’Economic Geology’ ? H X

1 .INTRODUCTION,
Aim and Object of Economic Geology.
Illustrations of its Value and Importance.
Acquisition of Geological Facts and Principles.

II. THE ROCKY CRUST,

1. Irs Structure axp CowposiTion,
Stratified and Unstratified Rocks.

Relative Positions of Rocks.

Structure and Texture of Rocks.

Hardness and Specific Gravity of Rocks.
Composition of Rocks—Chemical and Mineralogical.
Mixed Rocks—Classification and Description of.

2. CHrONOLOGICAL ARRANGEMENT OF RoCK-FORMATIONS, w++esssswe=e 23
Methods of Determining their Relative Ages.
Classification of Stratified Rocks.

Classification of Unstratified Rocks.
Use of Geological Maps and Sections.

I, GEOLOGY AND AGRICULTURE,

1. SorLs AND SUBSOILS,
Soils of Disintegration.

Soils of Transport.
Fertile Admixture of Soils.
Draining and Drainage.

2. M‘NERAL NIA.\'L'RES, ......................................................... 41
Carbonaceous—Peat, Charcoal, Ashes, Soot, &c.
Calcareous—Marls, Chalk, Quicklime, Gypsum, &e.
Saline—Salts of Soda, Potash, Ammonia, &c.

IV.GEOLOGY AND LAND-VALUATION,

1. SURFACE OR AGRICULTURAL VALUE,
Modes of Estimating.

The Landscape.—Surface Amenity.

2. MingraL or GeorocrcaL VALUE,
Modes of Determining.

V.GEOLOGY AND ARCHITECTURE—PART I

1. BUILDING- STONES, -rwreeweerevsnreemsansensens
Granites, Syenites, and Porphyries.
Basalts, Greenstones, Felstones, &.
Slates, Schists, &e.

Sandstones, Grits, Calcareous Freestones, &c.
Limestones and Marbles.

2. STONES FOR DECORATION AND SCULPTURE, ®wrewresssesererseeessenes 78
Granites, Porphyries, Syenites, Basalts.

Slates and Serpentines.
Limestones, Marbles, Alabasters.
Rock-Crystal, Agates, Jaspers, Jade, &.
Malachites, Breccias, and Puddingstones.

VI. GEOLOGY AND ARCHITECTURE—PART II,

1. Limes axp Mortars,
Mortar Limestones, their Nature and Treatment.
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VI, GEOLOGY AND MINE ENGINEERING, -

Hydraulic Limestones, their Nature and Treatment.

2. CEMENTS AND MASTICS, -+wrerertrrererssmmmsnsisnmueniiicsisinssresiins 95
Calcareous Water- Cements.

Calcareous and other Oil-Cements.
Bituminous Cements.

3. CONCRETES AND ARTIFICIAL STONES, <rverrtserrressensesecsasssins 98
Concretes for Foundations, Floors, Roadways, &c.
Concretes for Building and Building-Blocks.

Ransome’s, Chance’s, and other Artificial Stones.

VI. GEOLOGY AND CIVIL ENGINEERING, = eoeeeeer 105

1, ROAD-MAKING, resertersrsersstorssssinisimnssustssssiusisesssissssssnns 106
Choice of Route and Gradients.

Cuttings through different Rock-Formations.
Embankments and Bridges.
Materials for Highways, Streets, and Footpaths.

2. RAIILWAY CONSTRUCTION, *++++eseresessrsostsusasmsssismersninnisnnaes 111
Choice of Route, Gradients, and Prospective Traffic.
Cuttings and Tunnels through different Rock-For-

mations.
Embankments and Bridges.
Water-Supply.

3. CONSTRUCTION OF CANALS, +#+resereerssrorseromsesssnsuensaossrsosssesss 115
Choice of Route, and Nature of Country.

Cuttings and Tunnellings.
Embankments and Aqueduct:
Water- Supply—Sites of Reservoirs.

4. ConsTRUCTION OF Docks AND HARBOURS, =w+esrererserereerseneses 17
Choice of Site.

Trial Borings and Excavations.
Materials for Walls, Piers, and Breakwaters.

5. RIVER IMPROVEMENT, ++v+e+ttresersrsrssssssssinmmmisnsssasarnssinsnsenns 119
Tidal Rivers—Dredging and Deepening.

Inland Streams—Straightening and Embanking.

6. WATER AND WATER-SUPPLY OF TOWNS, wsroreerereresmmsseseenenes 121
Springs and Surface-Wells.!

Deep Wells and Artesian Borings.
Lakes, and Reservoirs.

Embankments, Tunnels, and Aqueducts.
Waste Water-——Drains and Sewers.

1. Quarrving or OpEN- WORKING,
Stratified Quarries—Modes of Working. -
Unstratified Quarries—  / "

2. MINING IN STRATIFIED DEPOSITS, --errrererserseesseesnseernnneenes 136
Preliminary Surveys.
Sinking or Shafting.
Winning the Stratum—Modes of.
Obstacles and Obstructions to be overcome.

3. Mining 1n VEINs, -
Searching or Prospecting the Country.
Working or Winning the Vein.
General Phenomena of Metallic Veins.

4. STREAM OR PLACER WORKINGS, wrrossrrersessessssnnensrasnenracnees 151
Modes of Digging, Washing, and Sifting.
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X.GEOLOGY AND THE FICTILE ARTS,

X.HEAT AND LIGHT PRODUCING MATERIALS, 156

1. FOSSIL FUELS, wetstssereresermsmrtsmiainintiitiiniitssssssanens 156
Peat and Prepared Peat-Fuels.
Lignites and Brown-Coals.
Bituminous Coals——Varieties of.
Anthracites or Non-bituminous Coals.
Petroleum, Crude Oils, Coal -Gas, &ec.
Artificial or Prepared Fuels.
2. LiGHT- PRODUCERS, *++++t+etseertessissmtssstssminsisuesisamssssusaes 169
Gas and Naphtha Springs.
Petroleum Springs and Oil-Wells.
Solid Bitumens—Pitch, Asphalt, &c.
Bituminous Shales—Paraffin and Paraffin-Oils.
Cannel - Coals—Gas- Coals.
182

1. Tue Cravs we FaBRICATE,
Kaolin, China, or Porcelain Clay.
Pipe and Pottery Clays.
Brick and Tile Clays.
Fire-Clays, Terra Cottas.
Infusorial Clays—Floating Bricks.
Meerschaum—Plastic Magnesia.

2. THE SANDS WE VITRIFY,+resteeossseserseressmsmisetencnissesisnnions 190
Glass and its Commercial Varieties.
Materials employed in Glass-making.

3. GLazES, ENAMELS, COLOURS, ++ressserssrsssnimnnmnsmensnsinninnens 192
Mineral and Metallic Bases of these.

XI, GRINDING, WHE’I’I‘ING & POLISHING MATERIALS, 195

L MILLSTONES, "+ 77+ =551 o ¢ orrsssromsuns sttt e 196
Sandstones, Gritstones, and Quartzites.
Burrstones, Lavas, &ec.

2. GRINDSTONES AND CUTTING WHEELS, «weeetereressnsmrmnmrerereeeene 197
Sandstones and Grits.
Solid (prepared) Emery Wheels.

3. CrusHING AND PULPING WHEELS, ++reeerereemsmerrsmmmnenmmeneniene 199
Sandstones and Grits.
Quartzites, Granites, Lavas.

4. PoLisuing anp CutTiNg MATERIALS,
Quartz-Sands—Crushed Sandstones.
Tripoli, Rotten- Stone, Bath-Brick, Polishing Pastes.
Pumice, Emery, Garnet- Rock.
Diamond-Dust, and Diamond- Points.

5. WHETSTONES AND HONES, -+v-rereterererersssssriimiiniainineiininnes 204
Batts or Silicious Sandstones.
Hones and Oilstones.

6. BURNISHERS, ++++++t+esseteressrssssssmsmnsstmsstnset sttt 206
Agates, Bloodstones, Carnelians, Jaspers, &c.

XI. REFRACTORY OR FIRE-RESISTING SUBSTANCES, 208

1. ARTIFICIAL PREPARATIONS, rertevrersrnssrrnmmesesnmmminnsnsasennanennns 208
Fire-Clay and Fire-Clay Manufactures.
Infusorial Earths and Clay Admixtures.
Graphite and Clay Admixtures.

2. NATURAL PRODUCTS, +t+reeresrmsresssmsmmimnmisiiinsisrens e 213
Firestones or Quartzose Sandstones.
Leckstones or Porous Trap-Tuffs.
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X, PIGMENTS, DYES, AND DETERGENTS, -

Potstone or Steatite.

Asbestos.

e 217
- 217

1. ProMENTS,
Mineral Pigments from Earths and Ochres.
Metallic Pigments prepared from Metals.
Pastel Pigments, Coloured Pastes of Earths and

Ochres.
2. DIYES, +eeverereeer it ekttt 293
Prepared from Minerals and Metallic Salts.
3_ DETERGENTS, ................................................................ 223

Native or Mineral, as Fuller’s Earth.
Artificial or Chemically prepared.

I, SALTS AND SALINE EARTHS, -oooorissreesion 226

1. SaLts oF Sopa, -
Chlorides—Rock- Salt, Bay- Salt.
Carbonates—Natron, Trona, &c.
Nitrates—Nitratine.
Sulphates—Glauber- Salt, Glauberite.
Borates—Borax.
Fluorides—Cryolite.

2. SaLts oF Porash,
Nitrates—Nitre, Saltpetre.

3.SALTS OF MAGNESIA, sr-reereresreesesneremimmininiaeinenransaneanas 232
Sulphates— Epsom Salts, Epsomite.
4. SALTS oF AMMONIAy ..................................................... 233

Muriates— Sal-Ammoniac.
Carbonate of Ammonia.
Sulphate of Ammonia.

5. SALTS OF ALUMINA, -++erreserenesesssssesssssarenteninnaninsensssnssanes 233
Alum-Shales, Alum-Slates, Alum- Stone.
Potash-Alum, Soda-Alum, Ammonia-Alum, &c.

6. METALLIC SALTS, ++reteerersserestmmseseserenanisitnsnsasesnsnsasans 235
Sulphate of Iron, Copperas, Green Vitriol.
Sulphate of Copper, Cyanose, Blue 1
Sulphate of Zinc, Goslarite, White #

7. BARYTES — STRONTIA, «t+++esverssreststeiessntrsosasesersanssensannes 236
Carbonates and Sulphates of.

8. SuLpHUR, SuLpaur Fartas anp ORrEs,
Sulphur, native and prepared.

XV.MINERAL AND THERMAL SPRINGS, ---eeee 240
THEIR NATURE, ORIGIN, AND CLASSIFICATION, «rteressrerssesrennnncns 240
Indifferent Springs.
Earthy n
Sulphur "
Saline "
Alkaline ”n
Purgative "
Chalybeate »
Bituminous n
Mud "
I, MINERAL MEDICINES, --ereersserresssmerescnsncrssene 259

Arranged in alphabetical order, according to
the earths and metals from which they
are prepared.
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X, GEMS AND PRECIOUS STONES, - reemseerserenese 263
1. THE CARBON GROUP, -w+r+ereessmeresseremranesstssesnsisresessons v 264
Diamond, Bort, Carbonado.
Amber, Ambrite.
Jet, Bogwood, Cannel - Coal.
2. THE ALUMINA GROUP, ++rtestrereeresersarssenesussssenntnnssesenssscs 268
Corundum.
Ruby.
Sapphire.
Turquoise, Odontolite.
3. THE SILICA-ALUMINA GROUP, »vetreverreressrssannnennnennienicnsnnes 271
Topaz.
Emerald, Beryl.
Lapis Lazuli.
Moonstone, Labradorite.
Garnets, Pyrope, Almandine, Carbuncle.
4. THE SILICA, GROUP, +++++eresesstossrssmnrsssunnetsnessnesenennsrensacaes 275
Rock-Crystal, Amethyst, Cairngorm, &ec.
Calcedony, Agate, Carnelian, Onyx, &ec.
Opal.
Jasper, Jade, Menilite, &c.
5. MISCELLANEOUS GROUP, +++eressseerersrstsestrsserseentasaseaansosseas 279
Malachite.
6. PASTES OR ARTIFICIAL GEMS, s-ocertreessessnmmnstsnanncninenenne
I, THE METALS AND METALLIC ORES,
1. Tue Narive METALs,
Gold.
Platinum.
Palladium.
Silver.

Mercury, Copper, Iron, Arsenic, Antimony, &c.
2. THE METALLIC ORES, <++++srerererssesrerimsenenemtenintentneanennnies 288
The metals in alphabetical order, with notices
of their physical properties, principal ores,
and applications in the arts and manufactures.

YK . GENERAL SUMMARY, --eeemenrceremencoeenins 391
Post- Tertiary System and its Industrial Products.
Tertiary System. ] i
Cretaceous System ” "
Wealden Formation " "

Oolitic Formation " "
Liassic Formation " "
Triassic System " "
Permian System " ”
Carboniferous System ” "
Old Red and Devonian and their "
Silurian and Cambrian " n
Laurentian and Metamorphic "
Volcanic Rocks " "
Trappean Rocks n "
Granitic Rocks " "
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