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In "The Principles of Stratigraphical Geology," J. E. Marr presents a comprehensive examination of stratigraphy, intertwining meticulous observation with theoretical frameworks in geology. Marr's literary style is characterized by its clarity and precision, making complex concepts accessible while maintaining academic rigor. The book situates itself within the late 19th-century scientific context marked by rapid advancements in geological understanding, reflecting on the work of predecessors while paving the way for modern stratigraphical methodologies. Marr'Äôs systematic approach not only elucidates stratigraphic principles but also addresses the broader implications of these principles in understanding Earth's history. J. E. Marr was a prominent figure in the geological sciences, emerging from a tradition of rigorous empirical research. His background as a paleontologist and his experiences in field studies across various terrains informed his perspectives on stratigraphy. Marr's contributions to the understanding of the relationship between fossils and sedimentary layers highlight his expertise and passion for uncovering the intricacies of Earth'Äôs geological narrative. His works reflect a quest to harmonize the burgeoning scientific knowledge of his time with practical applications in geology. I highly recommend "The Principles of Stratigraphical Geology" to students, professionals, and enthusiasts alike. Whether you are seeking a foundational understanding or looking to deepen your geological expertise, Marr's treatise serves as an invaluable resource. Its blend of theoretical insight and practical application ensures that readers will not only learn the principles of stratigraphy but also appreciate its significance in Earth sciences.
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James Geikie, the Man and the Geologist is a compelling anthology that masterfully explores the intricate interplay between the personal and professional life of an eminent figure in geology. Spanning a rich tapestry of essays, this collection delves into themes such as the evolution of geological thought, the relationship between man and Earth, and the profound influence of Geikie's work on subsequent generations. The anthology'Äôs diversity of literary styles ensures an engaging exploration of these complex subjects, with standout pieces offering insights into pivotal geological discoveries and their broader implications. The collection situates itself within both the historical and scientific context of Geikie's era, offering readers a multifaceted view of his lasting legacy. The contributing authors, spearheaded by Marion I. Newbigin and J. S. Sir Flett, bring a wealth of expertise and varied perspectives to the anthology. Their collective backgrounds in geology and related fields enrich the thematic fabric of the book, capturing the zeitgeist of Geikie's time and its alignment with notable scientific movements. The authors weave personal anecdotes and scientific analysis to create a nuanced portrayal of Geikie, thereby illuminating the broader cultural and scholarly impacts of his work and observations. Engaging with James Geikie, the Man and the Geologist offers readers a unique opportunity to explore a wide spectrum of geological and historical perspectives within a single volume. This anthology not only serves educational purposes but also invites readers into a dynamic dialogue between contributors, uncovering layers of meaning about both Geikie and the earth sciences. Through this collection, readers are encouraged to embrace the diverse insights and deepen their understanding of geology's storied past and its continued relevance today.
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In "Geology," James Geikie offers a pioneering examination of the Earth's structure and processes, blending meticulous field observation with a robust theoretical framework. This work stands out for its vivid descriptions and clear explanations, rooted in the late 19th-century scientific revolution that sought to categorize and understand the natural world. Geikie's narrative weaves together diverse geological phenomena, illustrating the dynamic forces that shape the planet, underscored by a burgeoning understanding of stratification, erosion, and plate tectonics, all articulated through a style that balances technical rigor with accessibility. James Geikie, a prominent Scottish geologist, was deeply influenced by his academic experiences and his passion for natural history, which shaped his approach to the study of geology. His extensive fieldwork and engagement with contemporaries such as Sir Archibald Geikie illuminated his insights about the geological history of Britain and beyond. This dedication to empirical research and his effort to convey complex ideas in relatable terms reflect a commitment to both science and education. "Geology" is an essential read for anyone interested in the natural sciences, providing foundational knowledge that resonates through modern geology. Geikie's engaging prose and thorough exploration of the Earth's makeup make this book a vital resource for students, scholars, and casual readers alike who seek to deepen their understanding of our planet. In this enriched edition, we have carefully created added value for your reading experience: - A succinct Introduction situates the work's timeless appeal and themes. - The Synopsis outlines the central plot, highlighting key developments without spoiling critical twists. - A detailed Historical Context immerses you in the era's events and influences that shaped the writing. - An Author Biography reveals milestones in the author's life, illuminating the personal insights behind the text. - A thorough Analysis dissects symbols, motifs, and character arcs to unearth underlying meanings. - Reflection questions prompt you to engage personally with the work's messages, connecting them to modern life. - Hand‐picked Memorable Quotes shine a spotlight on moments of literary brilliance. - Interactive footnotes clarify unusual references, historical allusions, and archaic phrases for an effortless, more informed read.
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In "Rocks and Their Origins," Grenville A. J. Cole presents a comprehensive exploration of petrology, delving into the intricacies of rock formation, classification, and the geological processes that shape the Earth's crust. The book deftly marries scientific rigor with engaging prose, making complex geological concepts accessible to both students and enthusiasts. Employing vivid illustrations and diagrams alongside clear explanations, Cole weaves a narrative that situates rock study within the broader context of Earth sciences, highlighting the implications of geological formations on environmental and human systems. Grenville A. J. Cole is an esteemed geologist and educator whose passion for Earth sciences is evident in his meticulous scholarship. With decades of research and fieldwork experience, Cole has cultivated a particular interest in the interplay between geological phenomena and environmental changes. His academic pursuits and firsthand explorations have culminated in this insightful work, which reflects both his deep expertise and an earnest desire to foster a greater appreciation for the natural world. "Rocks and Their Origins" is an essential read for geology students, educators, and anyone intrigued by the Earth's materials. Cole's insightful analysis and clarity make it a valuable addition to scientific literature, stimulating curiosity and encouraging a deeper understanding of the planet'Äôs geological narrative. This book promises not only to inform but also to inspire a profound respect for the environment and its origins.
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In "Town Geology," Charles Kingsley presents a remarkable exploration of geological phenomena as they intersect with urban life. Written in an engaging style that seamlessly blends scientific observation with poetic language, Kingsley invites readers to perceive their immediate environments with a geologist's eye. The narrative is set in the Victorian context, where industrialization and urbanization were reshaping landscapes and societal perceptions of nature. Through vivid descriptions and accessible explanations, Kingsley highlights the intricate layers of history embedded within everyday townscapes, positioning geology not merely as a science but as a lens through which to understand humanity's relationship with the earth. Charles Kingsley was not only an influential Victorian author but also a noted naturalist and clergyman deeply concerned with the harmony between faith and science. His experiences as a parish priest and his keen interest in natural history profoundly influenced his writings. Kingsley's advocacy for the integration of science within educational frameworks reflects his belief in the moral and intellectual development that stemmed from understanding the natural world, thus shaping the thematic undercurrents of "Town Geology." This book is highly recommended for readers interested in geology, urban studies, or those who appreciate the intersections of literature and science. Kingsley'Äôs ability to weave scientific rigor with literary elegance invites readers to revel in the beauty of the earth, prompting a deeper reflection on both the environment and their place within it.
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In preparing the following work, it was intended to present a systematic and somewhat complete statement of the principles of Geology, within such limits that they may be thoroughly studied in the time usually allotted to this science.

A sufficient number of leading facts has been introduced to enable the learner to feel that every important principle is a conclusion to which he has himself arrived; and yet, for the purpose of compression, that fullness of detail has been avoided with which more extended works abound. In furtherance of the same object, authorities are seldom cited.

The consideration of geological changes[1] is made a distinct chapter, subsequent to the one on the arrangement of materials. It should, however, be remembered that these processes of arranging and disturbing are not thus separated in time.[1q] In nature the two processes are always going on together.

It seemed important to exhibit the science with as much unity and completeness as possible; and hence, discussions  upon debatable points in Theoretical Geology, so interesting to mature geologists, would have been out of place here; and yet those more intricate subjects have not been omitted. A large proportion of the work is devoted to the explanation of geological phenomena, in order to convey an idea of the modes of investigation adopted, and the kind of evidence relied on. Where diversities of opinion exist, that view has been selected which seemed most in harmony with the facts; and the connection has not often been interrupted to combat, or even to state, the antagonist view.

Technical terms have, in a few instances, been introduced, and principles referred to, which are subsequently explained. The index will, however, enable the student to understand them, without a separate glossary.

Some may prefer to commence with the second chapter, deferring the study of the elementary substances, minerals and rocks, to the last. Such a course may be pursued without special inconvenience.

Questions have been added, for the convenience of those teachers who may prefer to conduct their recitations by this means. But, when the circumstances of the case admit of it, a much more complete knowledge of the subject will be acquired by pupils who are required to analyze the sections, and proceed with the recitation themselves; while the teacher has only to correct misapprehension, explain what may seem obscure, and introduce additional illustrations.
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OF THE MATERIALS WHICH COMPOSE THE CRUST OF THE EARTH.

 SECTION I.—ELEMENTARY SUBSTANCES.

There are about sixty substances known to the chemist which are considered as elementary; but most of them are rarely met with, and only in minute quantities. A few of them are, however, so abundant, in the composition of the crust of the earth, as to render some attention to them necessary.

Oxygen is more widely diffused than any other substance. It is an ingredient of water and of the atmosphere, the former containing eighty-eight per cent., and the latter twenty-one. Nearly all rocks contain oxygen in combination with the metallic and metalloid bases, and the average proportion of oxygen which they contain is about forty-five per cent.; so that it will not differ much from the truth to consider the oxygen in the earth’s crust as equal in weight to all the other substances which enter into its composition.

Hydrogen occurs in nature principally in combination with oxygen, forming water. It is also an ingredient in bitumen and bituminous coal.

Nitrogen is confined almost entirely to the atmosphere, of which it forms four-fifths. It enters into the composition of some varieties of coal, and is sparingly diffused in most fossiliferous rocks.

One of the most important substances in nature is carbon. It constitutes the principal part of all the varieties of coal, as well as of graphite, peat and bituminous matter. A much larger amount  of carbon exists in the carbonic acid which is combined with the oxides of the metalloids and metals. The most abundant of these compounds is limestone, which contains about twelve per cent, of carbon.

In the neighborhood of volcanoes sulphur is found pure and in a crystalline form. It is a constant ingredient in volcanic rocks, and in several of the most important ores, particularly those of lead, copper and iron. The most abundant sulphate is gypsum, which contains twenty-six per cent, of sulphur. In small quantities it is widely diffused in rocks, and in the waters of the ocean.

Chlorine is found principally as an ingredient of rock-salt, which contains sixty per cent, of it, and of sea-water, which contains one and a half per cent.

Fluorine is found, though very sparingly, in nearly all the unstratified rocks. It forms nearly half of the mineral known as Derbyshire spar.

Of the metals, Iron is the only one that is found abundantly. It enters into the composition of nearly all mineral substances. It is generally combined with oxygen, and occurs less frequently as a carbonate or sulphuret. Of volcanic rocks it forms about twenty per cent. Its ores are sometimes found in the form of dikes or seams, having been injected from below; at other times, in the form of nodules or stratified masses, like other rocks of mechanical origin.

Manganese is likewise extensively diffused, but in very small quantity. The other metals are often met with, but their localities are of very limited extent.

Of the metallic bases of the earths and alkalies, Silicium is the most abundant. It generally occurs in the form of silex, which is an oxide of the metal. There are but few rocks in which it is not found in considerable amount.

Aluminium generally occurs as an oxide, in which form it is alumina. It is the base of the different varieties of clay and clay-slate. It is also a constituent of felspar and mica.

Potassium is an ingredient of felspar and mica, and hence is  found in all the primary and in most of the volcanic rocks, as well as in the stratified rocks derived from them.

Sodium is a constituent of a variety of felspar which is somewhat abundant in volcanic rocks. Its principal source is the extensive beds of rock-salt, and the same substance in a state of solution in the waters of the ocean.

Calcium constitutes about forty per cent, of limestone, and is an ingredient in nearly all igneous rocks. This metal, in the state of an oxide, is lime.

Magnesium is somewhat abundant, but less so than calcium. It is one of the bases of dolomite and magnesian limestone, and is an ingredient of talc and all talcose rocks.

The substances now enumerated constitute nearly the entire mineral mass of the crust of the earth. They may be arranged in the following order:—

I. NON-METALLIC SUBSTANCES.




	Oxygen.

Carbon.
	Hydrogen.

Sulphur.

Fluorine.
	Nitrogen.

Chlorine.





II. METALS.




	Iron.
	Manganese.





III. METALLIC BASES OF THE EARTHS AND ALKALIES.




	Silicium.

Sodium.
	Aluminium.

Calcium.
	Potassium.

Magnesium.





These substances, chemically combined, form Simple Minerals.

 SECTION II.—SIMPLE MINERALS.

All substances found in the earth or upon its surface, which are not the products of art or of organic life, are regarded by the mineralogist as simple minerals. About four hundred mineral species are known, and the varieties are much more numerous; but only a small number of them are so abundant as to claim the  attention of the geologist. An acquaintance with the following species is, however, necessary.

Quartz is probably the most abundant mineral in nature. It is composed wholly of silex. Its specific gravity is 2.65. It is the hardest of the common minerals, gives sparks with steel, scratches glass, and breaks into irregular angular fragments under the hammer. When crystallized, its most common form is that of a six-sided prism, terminated by six-sided pyramids. When pure, it is transparent or translucent, and its lustre is highly vitreous. The transparent variety is called rock crystal. When purple, it is amethyst. When faint red, it is rose quartz. When its color is dark brown, or gray, and it has a conchoidal fracture, it is flint. When quartz occurs in white, tuberous masses, of a resinous lustre and conchoidal fracture, it is opal. The precious opal is distinguished by its lively play of colors. Jasper is opaque, and contains a small per cent, of oxide of iron, by which it is colored dull red, yellowish red or brown. The light-colored, massive, translucent variety is chalcedony. The flesh-colored specimens are carnelian. When composed of layers of chalcedony of different colors, it becomes agate. Several of the varieties of quartz, such as amethyst, opal, carnelian and agate, are used to considerable extent in jewelry.

Felspar is composed of silex, alumina and potassa. It resembles quartz, but it is not as hard, cleaves more readily, and is not generally transparent. Its specific gravity is 2.47. Its lustre is feebly vitreous, but pearly on its cleavage faces. Its color is sometimes green, but generally dull white, and often inclined to red or flesh-color.

Mica is composed of the same ingredients as felspar, together with oxide of iron. Its specific gravity is nearly three. It is often colorless, but frequently green, smoky, or black. It may be known by its capability of division into exceedingly thin, transparent, elastic plates.

Hornblende is composed of silex, alumina and magnesia. Its specific gravity is a little above three. Its color is generally some  shade of green. When dark green or black, whether in a massive or crystalline state, it is common hornblende. When light green, it is actinolite. The white variety is tremolite. When it is composed of flexible fibres, it is asbestus; and when the fibres have also a silky lustre, it is amianthus.

Augite or Pyroxene has, till recently, been considered as a variety of hornblende. Its specific gravity is slightly different; its composition is the same, and in general appearance it is not easily distinguished from hornblende. It has, however, been made a distinct species, because its crystalline form is different.

Hypersthene is composed of silex, magnesia and oxide of iron. Its specific gravity is 3.38. It closely resembles hornblende. The lustre of its cleavage faces is metallic pearly. Its color is grayish or greenish black.

Talc is composed of silex and magnesia. Its specific gravity is 2.7. It resembles mica in its general appearance and in its lamellar structure, but it is easily distinguished from it by its plates being not elastic, and by its soapy feel. Its color is generally some shade of green. Soapstone is an impure variety of talc, of a light gray color, earthy texture, and is unctuous to the touch. Chlorite, another impure variety, is a dark green rock, massive, easily cut with a knife, and unctuous to the touch.

Serpentine is composed of silex and magnesia. Its specific gravity is 2.55. It is generally massive, unctuous to the touch, and of a green color. It is often variegated with spots of green of different shades. With a mixture of carbonate of lime it forms the verd antique marble.

Carbonate of Lime, or common limestone, is composed of carbonic acid and lime. Its specific gravity is 2.65. It presents a great variety of forms. In a crystalline state it is generally transparent, and when so, possesses the property of double refraction. It may be distinguished from every other common species by its rapid effervescence with acids. It readily cleaves parallel to all the faces of the primary form, which is a rhombohedron.

Sulphate of Lime, or Gypsum, is composed of sulphuric acid  and lime. Its specific gravity is 2.32. When crystalline, it has a pearly lustre, is transparent, and goes under the name of Selenite. Common Gypsum resembles the other earthy limestones, but it is softer, and may be readily distinguished by its not effervescing with acids.

To the minerals now enumerated may be added the following, which are of frequent occurrence, but not in great quantities; namely, carbonate of magnesia, oxide of iron, iron pyrites, rock-salt, coal, bitumen, schorl and garnet.

These simple minerals, either in separate masses or mingled more or less intimately together, compose almost wholly the earth’s crust.

 SECTION III.—THE MINERAL MASSES WHICH FORM THE CRUST OF THE EARTH.

That portion of the structure of the earth which is accessible to man is called the crust of the earth.

The mineral masses which compose it, whether in a solid state, like granite and limestone, or in a yielding state, like beds of sand and clay, are called rocks.

The unstratified rocks are Granite, Hypersthene rock, Limestone and Serpentine, and the Trappean and Volcanic rocks.

Granite is a rock of a light gray color, and is composed of quartz, felspar and mica, in variable proportions, confusedly crystallized together. The felspar is generally the predominant mineral. It is sometimes of a very coarse texture, the separate minerals occurring in masses of a foot or more in diameter. At other times it is so fine-grained that the constituent minerals can scarcely be recognized by the naked eye; and between these extremes there is every variety. The term granite is not, however, confined to an aggregate of these three minerals. In some instances the felspar so predominates as almost to exclude the other minerals, when it is called felspathic granite. When the quartz appears in the form of irregular and broken lines, somewhat resembling written  characters, in a base of felspar, it is called graphic granite. When talc takes the place of mica, it is talcose granite. When hornblende takes the place of mica, it is syenite. Granite or any rock becomes porphyritic when it contains imbedded crystals of felspar.

There is a rock of crystalline structure, like granite, but of a darker color, which is called hypersthene rock. It is composed of Labrador felspar and hypersthene. The mineral species serpentine and limestone often occur unstratified in considerable quantities.

Volcanic rocks consist of the materials ejected from the craters of volcanoes. They are composed of essentially the same minerals as trap rocks. When the material has been thrown out in a melted state, it is called lava. Lava, at the time of its ejection, contains a large amount of watery vapor at a high temperature. Under the immense pressure to which it is subjected in the volcanic foci, it may exist in the form of water; but when the lava is thrown out at the crater, the pressure cannot much exceed that of the atmosphere. The particles of water at once assume the gaseous form. As lava possesses considerable viscidity, the steam does not escape, but renders the upper portion of the mass vesicular. This vesicular lava is called scoriæ. By the movement of the stream of lava, these vesicles become drawn out into fine capillary tubes, converting the scoriæ into pumice-stone.

A large part of the materials ejected from volcanoes is in the form of dust, cinders and angular fragments of rock. These soon become solidified, forming volcanic tuff, or volcanic breccia. In submarine eruptions these fragments are spread out by the water into strata, upon which other materials, not volcanic, are afterwards deposited. These interposed strata are called volcanic grits.

The trappean rocks are composed of felspar, mingled intimately and in small particles with augite or hornblende. They also contain iron and potassa. They are often porphyritic. When they contain spherical cavities, filled with some other mineral, such as chlorite, carbonate of lime or agate, they are called amygdaloidal trap.



The principal varieties of trappean rock are basalt, green stone, and trachyte. In basalt, augite, or, in some cases, hornblende, is the predominant mineral. It is a heavy, close-grained rock, of a black or dark brown color. Greenstone differs from basalt in containing a much larger proportion of felspar. Its structure is more granular, and frequently it assumes so much of the crystalline form as to pass insensibly into syenite or granite. It is a dark colored rock, with a slight tinge of green. Both green stone and basalt are disposed to assume the columnar form, the columns being arranged at right angles to the faces of the fissure into which the trap is injected. When it is spread out into broad horizontal masses, the columns are vertical. (Fig. 1. Trachyte is composed principally of felspar, is of a grayish color, and rough to the touch.


Fig. 1.
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Of the stratified rocks the following are the most important:

Gneiss is a rock closely resembling granite. It is an aggregate of the same minerals, but the proportion of mica is somewhat greater. The only distinction between them is that the gneiss is stratified,[2q] but the stratification is often so indistinct that it passes insensibly into granite. Generally, however, the stratification is so distinct as to present a marked difference.

Mica slate is such a modification of gneiss that the mica  becomes the predominant mineral, with a small intermixture of quartz and felspar. Consequently the stratification becomes very distinct, so as sometimes to render the mass divisible into thin sheets. The stratification is often wavy, and sometimes much contorted.
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