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In "Pioneers of Evolution from Thales to Huxley," Edward Clodd meticulously chronicles the evolution of evolutionary thought from ancient philosophers to the influential figures of the 19th century. The book is structured around significant intellectual milestones, intertwining biography, philosophy, and science in a narrative that captures the intellectual fervor of the time. Clodd'Äôs literary style is both accessible and scholarly, reflecting his dual commitment to rigorous academic analysis and the broader dissemination of scientific ideas. By contextualizing the contributions of key figures'Äîsuch as Aristotle, Lamarck, and Darwin'Äîwithin the prevailing scientific and cultural paradigms, Clodd showcases the gradual yet revolutionary shift in understanding life'Äôs complexity and interconnectedness. Edward Clodd, an English banker and writer, was deeply influenced by the prevailing scientific inquiries of his time. His diverse background in finance combined with a profound interest in natural science fueled his desire to explore and document the historical context of evolutionary thought. As a contemporary of Darwin, Clodd was drawn to the debates surrounding evolution and sought to illuminate the lineage of ideas that predated and paved the way for Darwinian theory. "Pioneers of Evolution" is a compelling read for anyone interested in the history of science, philosophy, or the evolution of ideas. Clodd'Äôs engaging prose and comprehensive research provide an enlightening perspective on the foundational figures who shaped our understanding of life on Earth. This book is not only a testament to intellectual heritage but also an invitation for readers to appreciate the collective endeavor of human thought in the quest to understand our origins.
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In "The True and False Theory of Evolution," Chauncey Giles presents a compelling critique of the prevailing evolutionary theories of his time, emphasizing the philosophical and theological dimensions often overshadowed by scientific discourse. This work intertwines rigorous analysis with eloquent prose, navigating the intersections of science, religion, and ethics. Giles employs a dialectical approach, challenging both the materialistic interpretations of evolution and advocating for a perspective that harmonizes scientific inquiry with spiritual understanding. The book is not only a reflection on evolutionary theory but also a broader meditation on humanity's place in the cosmos, urging readers to consider the moral implications of biological theories. Chauncey Giles was a prominent figure in American metaphysical thought, whose background in both theology and science greatly influenced his perspectives. As a member of the New Thought movement, Giles sought to reconcile spiritual insights with scientific findings, fostering a vision of evolution that acknowledges divine intelligence. His intellectual journey was marked by deep engagement with philosophical ideas and a commitment to exploring the interplay between faith and reason, which is vividly encapsulated in this text. This book is highly recommended for readers interested in the philosophy of science, religious thought, and the ongoing dialogue between faith and empirical inquiry. Giles's articulate arguments and profound reflections challenge readers to rethink their understanding of evolution, making it an essential read for anyone seeking a nuanced appreciation of this pivotal discourse.
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In "The Evolution of Man Scientifically Disproved in 50 Arguments," William A. Williams challenges the widely accepted theory of evolution through a structured presentation of his arguments. Utilizing a polemical yet accessible literary style, Williams articulates his skepticism with clarity, providing readers with a series of logical assertions that seek to dismantle evolutionary theory. Set against the backdrop of the late 20th century's cultural and scientific debates, the book serves as both a critical analysis and a manifesto for creationist thought while addressing themes of science, belief, and the nature of knowledge itself. William A. Williams, a prominent advocate for alternative theories of human origins, draws on his deep-rooted convictions in skepticism towards Darwinian evolution. His background in both theology and science equips him with a unique perspective that bridges faith and empiricism, prompting him to question the assumptions underlying evolutionary biology. His scholarly approach is complemented by a fervent belief in the necessity of defending traditional beliefs against what he perceives as an uncritical acceptance of evolutionary claims. Readers who harbor doubts about the prevailing paradigm of evolution or those who seek a critical examination of its tenets will find this book engaging and thought-provoking. Williams invites contemplation and dialogue, making it an essential read for individuals exploring the intersections of science, philosophy, and theology. In this enriched edition, we have carefully created added value for your reading experience: - 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 "Evolution of Life and Form," Annie Besant delves into the intricate relationship between physical existence and the spiritual essence of humanity. She adeptly synthesizes scientific inquiry with metaphysical philosophy, reflecting the early 20th-century discourse on evolution and spiritualism. Besant's literary style is characterized by clarity and depth, employing a blend of rigorous analysis and eloquent prose that invites readers to engage with complex ideas regarding the interdependency of life forms and their environments, all while situating her work within the broader context of Theosophical thought. Annie Besant, a prominent social reformer, theosophist, and writer, was instrumental in popularizing spiritual and philosophical concepts in her time. Her diverse background, ranging from activism in women's rights to her advocacy for Indian independence, informed her understanding of evolution'—not simply as a biological process but as a spiritual progression. Her experiences with the Theosophical Society deeply influenced her worldview, offering a unique lens through which she examined the cosmic narrative of life. This book is recommended for those interested in the intersections of science, philosophy, and spirituality. Readers will find Besant's insights not only thought-provoking but also relevant in contemporary discussions surrounding human existence and environmental consciousness. Her work challenges us to reimagine the essence of life itself and our role within the broader tapestry of existence. 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. - 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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    This book proposes that evolutionary science and religious faith can illuminate, rather than extinguish, one another. Written by Joseph LeConte, a prominent American geologist and educator, it approaches a subject long marked by misunderstanding with calm clarity and principled curiosity. LeConte’s aim is not to stage a contest but to chart a conversation, showing how careful attention to natural processes might coexist with, and even deepen, a reverent outlook. The result is a work that invites readers into a patient examination of evidence and meaning, confident that disciplined inquiry and spiritual reflection need not be adversaries.

Evolution: Its nature, its evidence, and its relation to religious thought is a work of nonfiction that blends scientific exposition with philosophical and theological reflection. Published in the late nineteenth century in the United States, it emerged amid vigorous debates following the publication of Charles Darwin’s ideas. LeConte, drawing on his professional training in geology and his broad engagement with natural history, writes for readers across backgrounds who seek an accessible yet serious account of evolutionary theory. The intellectual setting is one in which scientific knowledge is rapidly expanding, and the cultural setting is one in which many wonder how these discoveries bear upon faith and ethics.

The premise is straightforward and ambitious: first to explain what evolution is and why scientists of the period found it persuasive, and then to consider its bearing on religious thought. LeConte organizes his discussion to separate descriptive science from metaphysical claims, guiding readers through the boundaries and responsibilities of each domain. The voice is measured, pedagogical, and conciliatory, favoring clear definitions and cumulative reasoning over rhetoric. Readers can expect an experience shaped by lucid prose and steady argumentation, a tone that seeks understanding more than victory, and a method that places evidence, coherence, and intellectual humility at the center.

Key themes include the continuity of natural law, the historical development of life, and the question of whether purpose or meaning can be coherently discussed alongside scientific explanations. LeConte addresses how evolutionary accounts of change relate to long-standing religious ideas about creation, moral responsibility, and the orderliness of the world. He is attentive to the difference between empirical findings and speculative extrapolations, encouraging readers to distinguish what science can show from what philosophy or theology might reasonably infer. The book’s central conversation is not about overturning belief, but about clarifying terms so that scientific and religious claims do not talk past one another.

As a scientific survey of its time, the book reviews lines of evidence then regarded as significant, including observations from geology, paleontology, comparative anatomy, and embryology. LeConte presents these materials to illustrate how patterns across the natural world may be interpreted within an evolutionary framework. He emphasizes method—how evidence is gathered, weighed, and connected—while cautioning against extending conclusions beyond what the data support. The analysis is intended to be intelligible to non-specialists without sacrificing seriousness, offering a guided tour through arguments that shaped late nineteenth-century understandings of life’s history and the processes thought to underlie biological change.

For contemporary readers, the book’s value lies both in its historical vantage and in its tone. As an artifact of a formative period in modern science, it shows how scholars attempted to integrate emerging knowledge with established moral and religious commitments. As a model of discourse, it commends care with definitions, charity toward differing views, and a disciplined separation of empirical and theological questions. While its scientific content reflects the knowledge of its era, the work’s framing remains relevant: it invites readers to consider how convictions can be refined, rather than abandoned, when confronted with robust evidence and responsibly articulated arguments.

Approached in this spirit, LeConte’s study becomes less a relic of controversy than a guide for thoughtful engagement. It encourages patience with complexity, confidence in responsible inquiry, and respect for traditions that have long sought understanding through both reason and devotion. Readers may find themselves prompted to revisit assumptions, weigh claims with fresh attention, and recognize the enduring importance of intellectual fairness. Evolution: Its nature, its evidence, and its relation to religious thought ultimately offers a sustained invitation: to read nature carefully, to examine belief honestly, and to discover how each endeavor can clarify and strengthen the other.
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    Joseph LeConte’s work sets out to explain what evolution is, how it is supported across the sciences, and how it relates to religious belief. He frames evolution as a comprehensive, law-governed process that encompasses the physical universe, the earth, living organisms, and human society. The book proceeds in two broad parts: first, an exposition of the concept and evidences of evolution drawn from astronomy, geology, biology, and anthropology; second, an exploration of the philosophical and theological implications. Throughout, LeConte aims to show continuity rather than conflict, presenting evolution as a unifying principle while addressing common objections and misunderstandings from scientific and religious audiences.

LeConte begins by defining evolution as continuous, progressive change resulting in increasing differentiation and integration, operating through resident forces under uniform law. He distinguishes evolution from mere growth and from cyclical change, emphasizing irreversible development. He clarifies terms such as law, cause, force, and purpose, and outlines the inductive method by which scientific generalizations are established. Evolution is treated as a universal process spanning cosmic, geologic, organic, and social realms, each subject to the same underlying order. He stresses the unity of nature and the legitimacy of extrapolating from observed mechanisms, while acknowledging the provisional character of scientific theories and the limits of present knowledge.

Turning to the physical world, LeConte reviews the nebular hypothesis to illustrate cosmic evolution: the condensation of diffuse matter into suns and planets under gravitational law. He presents the earth’s history as a gradual cooling and differentiation, accompanied by mountain-building, erosion, and changing climates. Geological strata provide a chronological record and establish the immense timescales required for organic change. He balances uniformity with acknowledgment of episodic events, yet maintains that apparent catastrophes operate within natural law. This framework situates biological evolution within a broader continuum, connecting the development of environments to the conditions that shaped the emergence and distribution of life.

In discussing organic evolution, LeConte assembles converging lines of evidence. Comparative anatomy reveals homologies that point to common descent; embryology shows parallel stages suggesting shared developmental plans; rudimentary organs indicate historical connections; and the geographic distribution of species reflects dispersal and isolation. Classification becomes genealogical rather than merely descriptive. Crucially, paleontology documents succession and transformation over time, despite gaps in the record. He argues that these independent testimonies collectively support descent with modification. The cumulative pattern, not any single fact, yields the case for evolution, aligning anatomy, development, distribution, and fossil sequences into a coherent historical narrative.

LeConte then treats humanity’s place in nature. He presents anatomical continuities between humans and other primates, emphasizing skeletal and physiological affinities, while noting the distinctive expansion of the human brain. He discusses language, self-consciousness, moral sense, and rationality as features that mark a further stage of development. The idea of human descent does not, in his view, negate human uniqueness; rather, it situates human origins within the same law of development that governs other organisms. He separates the question of the body’s derivation from the status of mind or spirit, allowing a discussion of mental and moral evolution alongside physical ancestry.

Addressing causes, LeConte outlines the principal factors proposed in his time: variation, inheritance, natural selection, sexual selection, and the direct effects of environment. He considers use and disuse, correlation of growth, and the possible transmission of acquired characters as debated topics. Natural selection is credited with explaining adaptation and the elimination of the unfit, though it may not account for all forms or directions of change. He responds to common objections—such as the complexity of organs or the apparent absence of intermediates—by appealing to cumulative small steps and incomplete preservation. Unresolved issues remain, including the origin of life and the ultimate source of variation.

From science, LeConte moves to philosophy, examining evolution’s bearing on causation, freedom, and teleology. He argues that the recognition of uniform law does not exclude purpose; rather, purpose can be realized through law. Mechanism explains the method, while teleology addresses ends. He affirms continuity between physical and mental orders without reducing the latter to the former. The concept of a first cause remains, though beyond empirical science. He reinterprets miracle as the operation of higher or unfamiliar law, not a violation of order. Thus, evolution is presented as compatible with a worldview that acknowledges meaning, moral responsibility, and enduring values.

LeConte applies these conclusions to religious thought. He contends that evolution is the divine method of creation, continuous and immanent, and that it harmonizes with the spirit of theistic belief. Scriptural narratives are read as accommodating figurative or progressive interpretation, with the “days” of creation representing stages rather than literal periods. Doctrines concerning providence, prayer, and moral government are presented as consistent with a lawful universe. The physical derivation of the human body is separated from questions of the soul and immortality, which are treated as matters of higher evidence. Science and religion are depicted as complementary, converging toward a unified truth.

In conclusion, the book portrays evolution as a comprehensive principle uniting the sciences and clarifying humanity’s place in nature. Its evidences span cosmology, geology, biology, and anthropology, while its implications extend to ethics and faith. LeConte emphasizes that acceptance of evolution need not entail materialism or the abandonment of religious conviction. He calls for patience with unresolved scientific questions and for interpretive flexibility within theology. The overall message is integrative: one can affirm the fact and lawfulness of development and preserve belief in purpose and divine reality. Evolution, thus understood, offers intellectual coherence and a basis for deeper reverence.
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    Joseph LeConte’s Evolution: Its nature, its evidence, and its relation to religious thought appeared in 1888, in the late Gilded Age United States, when industrial expansion, institutional science, and Protestant intellectual life were rapidly transforming. LeConte, a Georgia-born geologist who had moved to California after the Civil War, wrote from Berkeley, where the University of California (chartered in 1868) was consolidating its scientific profile. New York houses like D. Appleton & Company—also publishers of Darwin, Huxley, and Spencer—circulated transatlantic science to American readers. The book thus emerged at the intersection of West Coast field geology, national debates on evolution, and a Protestant culture grappling with modernity’s challenges to biblical authority.

The Darwinian revolution provided the book’s central frame. Charles Darwin’s On the Origin of Species (London, John Murray, 1859) introduced natural selection; The Descent of Man (1871) extended it to human beings. Public controversies followed, including the Oxford Museum exchange of 30 June 1860, where Thomas H. Huxley and Bishop Samuel Wilberforce famously clashed, and American debates in which Harvard botanist Asa Gray (in Atlantic Monthly essays, 1860–1861) argued that natural selection could be compatible with design. Princeton theologian Charles Hodge replied in What is Darwinism? (1874), identifying Darwinism with atheism, while others, such as James Dwight Dana, gradually accommodated evolutionary ideas. By the 1880s, readers encountered diverse interpretations: Huxley’s agnosticism, Spencer’s philosophical evolutionism, and Gray’s theistic evolution. LeConte’s 1888 volume entered this contested arena to synthesize geological, paleontological, and biological evidence for evolution and to defend its compatibility with Christian theism. Drawing on decades of fieldwork and teaching, he distinguished methodological naturalism from metaphysical materialism and rejected both biblical literalism and anti-teleological reductionism. He addressed human origins after 1871 with care, situating moral and spiritual development within a broader, law-governed natural history. The book’s American audience—clergy, teachers, and lay readers habituated to Appleton’s popular science catalog—found in LeConte a conciliatory voice: evolution as the method of creation, with divine immanence expressed through natural law. In this sense, the Darwinian upheaval (1859–1870s) was not only background but the decisive event shaping the book’s argument, tone, and intended public.

The American Civil War (1861–1865) and Reconstruction (1865–1877) redirected LeConte’s life and thus the institutional setting of his work. Educated as a physician and later trained in geology under Louis Agassiz at Harvard, LeConte taught in the South before serving the Confederate cause in scientific and medical capacities. War and its aftermath disrupted South Carolina College, prompting his westward move with his brother in 1869 to join the new University of California. This migration from a defeated, economically shattered South to an expanding Pacific Slope university reshaped his perspective. The book’s irenic appeal for unity between science and religion reflects a postwar desire to reconcile divided American intellectual communities.

The professionalization of American science in the 1860s–1880s forms crucial context. The Morrill Land-Grant Act (1862) seeded new technical and scientific instruction; the University of California, chartered in 1868, embodied this model. National survey work scaled up, culminating in the creation of the U.S. Geological Survey in 1879, while state-sponsored projects, museums, and learned societies expanded. In California, field geology in the Coast Ranges and Sierra Nevada yielded stratigraphic and fossil data that underwrote evolutionary narratives of deep time. LeConte’s classroom and field excursions at Berkeley trained students to read physical evidence—erosion, sedimentation, fossil succession—feeding directly into the book’s middle section, which marshals geological and paleontological proofs for gradual development.

Debates over Ice Age geology and glaciation also shaped LeConte’s evidential repertoire. Louis Agassiz’s ice theory, announced in 1837 and elaborated in 1840, reframed Pleistocene history across Europe and North America. In California, the origin of Yosemite Valley became a celebrated controversy: Josiah Dwight Whitney of the California Geological Survey favored subsidence explanations, while John Muir publicized glacial carving in the 1870s. LeConte’s Sierra Nevada investigations in the late nineteenth century documented moraines, striations, and U-shaped valleys, bolstering glacial interpretations. His acceptance of large-scale, law-like natural processes—glacial dynamics through deep time—parallels the book’s insistence that evolution is not speculative metaphysics but an inference grounded in observable physical records.

American Protestant debates of the 1870s–1890s provide the book’s interlocutors. At Princeton Seminary, Charles Hodge’s 1874 critique framed Darwinism as incompatible with Christianity, while B. B. Warfield later entertained evolution as a possible divine means. In Boston and Cambridge, liberal Protestant and Unitarian circles, alongside Asa Gray at Harvard, sought concord with science. Interdenominational conferences and periodicals such as Popular Science Monthly disseminated argument and evidence. LeConte’s volume, published by Appleton in 1888, aligns with the conciliatory wing: it proposes that providence operates through natural law, reframes teleology as immanent purpose, and answers clerical anxieties about human origins by distinguishing empirical science from philosophical naturalism.

Broader Gilded Age social currents—often mislabeled as inexorable outcomes of evolution—impinged on the book’s polemical aim. Herbert Spencer’s system (Principles of Biology, 1864–1867; The Study of Sociology, 1873) and William Graham Sumner’s essays (notably 1883) were invoked to justify laissez-faire social policy; Francis Galton coined eugenics in 1883. Labor conflict (the Great Railroad Strike, 1877; Homestead, 1892) and the rise of Jim Crow in the 1890s, culminating in Plessy v. Ferguson (1896), gave “survival of the fittest” a charged political valence. LeConte’s treatment insists that biological evolution is descriptive, not a charter for social hierarchy, and attempts to decouple scientific law from coercive social ideologies prevalent in the period.

As a social and political critique, the book challenges two oppositions that structured the era’s conflicts: ecclesiastical absolutism that rejected scientific findings, and scientistic materialism that annexed evolution to laissez-faire or racialized policy. By insisting that natural law expresses divine order, LeConte criticizes clerical efforts to police inquiry while exposing the misuse of evolutionary language to rationalize class power or sectional prejudice. His calm, evidence-driven tone rebukes sensational public controversies that polarized pulpits and lecture halls. In bridging scientific and religious audiences, the work implicitly indicts cultural partisanship and argues that the moral uses of science—education, civic discourse, and stewardship—must prevail over ideological exploitation.
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The three years which have elapsed since the publication of the first edition of this work have been years of great activity of thought on many of the subjects treated therein. Some changes and additions seemed therefore imperatively called for.

For example: There has sprung up recently among the foremost writers on evolution a warm discussion on the factors of evolution, their number and relative importance. I have therefore added a chapter (Chap. III, Part II) on this subject—not, indeed, to discuss it fully (for this would be impossible in the limits of a chapter), but to put the mind of the reader in position to understand it and to judge for himself.

Again: Every reader of the first edition must have remarked that there are many fundamental religious questions which I have not touched at all in Part III. I had avoided these because my own mind was not yet fully clear. I regarded what I then wrote as only a little leaven in a very large lump. I was willing to wait and let it work. In the mean time it has worked in my own mind, and I hope in the minds of others. I have therefore added two chapters to this part. In one I simply carry out to their logical consequences the doctrine of the Divine Immanency[1]. This brings up the questions of First and Second Causes; of General and Special Providence; of the Natural and the Supernatural; of Mind vs. Mechanics in Nature, etc., and shows the necessary changes of view which are enforced by the theory of evolution.

In the other I take up very briefly “The Relation of Evolution to the Doctrine of the Christ.” In the discussion of this I restrain myself strictly within the limits of the subject as stated above.

The only other important changes are in Chapter IV, Part III, “On the Relation of Man to Nature.” As I regard this as the most important chapter in the whole book, I have endeavored still further to enforce my view of the origin of man’s spirit, and especially to make it clearer by means of several additional illustrations.

Joseph Le Conte.

Berkeley, Cal., July 1, 1891.
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The subject of the following work may be expressed in three questions: What is evolution? Is it true? What then? Surely, there are no questions of the day more burning than these. Much has been written on each of them, addressed to different classes of minds: some to the scientific, some to the popular, and some to the religious and theological; but nothing has yet appeared which covers the whole ground and connects the different parts together. Much, very much has been written, especially on the nature and the evidences of evolution, but the literature is so voluminous, much of it so fragmentary, and most of it so technical, that even very intelligent persons have still very vague ideas on the subject. I have attempted to give (1) a very concise account of what we mean by evolution, (2) an outline of the evidences of its truth drawn from many different sources, and (3) its relation to fundamental religious beliefs. I have determined, above all, to make a book so small that it may be read through without much expense of time and patience. But the subject is so large that in order to do so it was necessary to sacrifice all but what was most essential, and to forego all redundancy (the bane of so-called popular science) even at the risk of baldness and obscurity. Nevertheless, I hope that the first and second parts will be found not only interesting to the intelligent general reader, but even profitable to the special biologist. I have tried to make these parts as untechnical as possible, but I hope not on that account the less scientific. For I am among these who think that it is not necessary to be superficial in order to be popular—that science may be adapted to the intelligent popular mind without ceasing to be science.

The third part seems to me still more important just now. There is a deep and widespread belief in the popular mind, and even to some extent in the scientific mind, that there is something exceptional in the doctrine of evolution as regards its relation to religious thought and moral conduct. Other scientific theories have required only some modifications of religious conceptions, but this utterly destroys the possibility of all religious belief by demonstrating a pure materialism. Now this, I believe, is a complete misconception. Thinking men are fast coming to see this; some, indeed, have mistaken the change for a reaction against evolution. It is a reaction not against evolution, but only against its materialistic implication. Evolution is more and more firmly established every year. The tide of conviction is one which knows no ebb. Some clear statement, in brief space, of its true relation to religious thought seems, therefore, very important at this time.

Berkeley, Cal., May, 1887.
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A Type of Evolution.—Every one is familiar with the main facts connected with the development of an egg. We all know that it begins as a microscopic germ-cell, then grows into an egg, then organizes into a chick, and finally grows into a cock; and that the whole process follows some general, well-recognized law. Now, this process is evolution. It is more—it is the type of all evolution. It is that from which we get our idea of evolution, and without which there would be no such word. Whenever and wherever we find a process of change more or less resembling this, and following laws similar to those determining the development of an egg, we call it evolution.

Universality of Evolution.—Evolution as a process is not confined to one thing, the egg, nor as a doctrine is it confined to one department of science—biology. The process pervades the whole universe, and the doctrine concerns alike every department of science—yea, every department of human thought. It is literally one half of all science. Therefore, its truth or falseness, its acceptance or rejection, is no trifling matter, affecting only one small corner of the thought-realm. On the contrary, it affects profoundly the foundations of philosophy, and therefore the whole domain of thought. It determines the whole attitude of the mind toward Nature and God.

I have said evolution constitutes one half of all science. This may seem to some a startling proposition. I stop to make it good.

Every system of correlated parts may be studied from two points of view, which give rise to two departments of science, one of which—and the greater and more complex—is evolution. The one concerns changes within the system by action and reaction between the parts, producing equilibrium and stability; the other concerns the progressive movement of the system, as a whole, to higher and higher conditions—the movement of the point of equilibrium itself, by constant slight disturbance and readjustment of parts on a higher plane, with more complex inter-relations. The one concerns the laws of sustentation of the system, the other the laws of evolution. The one concerns things as they are, the other the process by which they become so. Now, Nature as a whole is such a system of correlated parts. Every department and sub-department of Nature, whether it be the solar system or the earth, or the organic kingdom, or human society, or the human body, is such a system of correlated parts, and is therefore subject to evolution. We can best make this thought clear by examples:

 1. Take, then, the human body. This complex and beautiful system of correlated and nicely-adjusted parts may be studied in a state of maturity and equilibrium, in which all the organs and functions by action and reaction co-operate to produce perfect stability, health, and physical happiness. This study is physiology. Or else the same may be studied in a state of progressive change. Now, we perceive that the stability is never perfect—the point of equilibrium is ever moving. By the ever-changing number and relative power of the co-operating parts the equilibrium is ever being disturbed, only to be readjusted on a higher plane, with still more beautiful and complex inter-relations. This is growth, development, evolution. Its study is called embryology. 2. Take another example—the solar system. We may study sun, planets, and satellites in their mutual actions and reactions, co-operating to produce perfect equilibrium, stability, beautiful order, and musical harmony. This is the ideal of physical astronomy as embodied in Laplace’s “Mécanique Céleste.” Or we may study the same in its origin and progressive change. Now, we perceive that equilibrium and stability are never absolutely perfect, but, on the contrary, there is continual disturbance with readjustment on a higher plane—continual introduction of infinitesimal discord, only to enhance the grandeur and complexity of the harmonic relations. This is the nebular hypothesis—the theory of the development of the solar system. It is cosmogony; it is evolution. 3. Again: society may be studied in the mutual play of all its social functions so adjusted as to produce social equilibrium, happiness, prosperity, and good government. This is social statics. But equilibrium and stability are never perfect. Permanent social equilibrium would be social stagnation and decay. Therefore, we must study society also in its onward movement—the equilibrium ever disturbed, only to be readjusted on a higher plane with more and more complexly inter-related parts. This is dynamics—social progress. It is evolution. 4. Again: the earth, as a whole, may be studied in its present forms, and the mutual action of all its parts—lands and seas, mountains and valleys, rivers, gulfs, and bays, currents of air and ocean—and the manner in which all these, by action and reaction, co-operate to produce climates and physical conditions such as we now find them. This is physical geography. Or, we may study the earth in its gradual progress toward its present condition—the changes which have taken place in all these parts, and consequent changes in climate; in a word, the gradual process of becoming what it now is. This is physical geology—it is evolution. 5. Lastly, we may study the whole organic kingdom in its entirety as we now find it—the mutual relation of different classes, orders, genera, and species to each other and to external conditions, and the action and reaction of these in the struggle for life—the geographical distribution of species and their relation to climate and other physical conditions, the whole constituting a complexly adjusted and permanent equilibrium. This is a science of great importance, but one not yet distinctly conceived, much less named.1 Or, we may study the same in its gradual progressive approach, throughout all geological times, toward the present condition of things, by continual changes in the parts, and therefore disturbance of equilibrium and readjustment on a higher plane with more complex inter-relations. This is development of the organic kingdom. In the popular mind it is, par excellence, evolution.

We might multiply examples without limit. There are the same two points of view on all subjects. As already said, in the one we are concerned with things as they are; in the other, with the process by which they became so. This “law of becoming” in all things—this universal law of progressive inter-connected change—may be called the law of continuity. We all recognize the universal relation of things, gravitative or other, in space. This asserts the universal causal relation of things in time. This is the universal law of evolution.

But it has so happened that in the popular mind the term evolution is mostly confined to the development of the organic kingdom, or the law of continuity as applied to this department of Nature. The reason of this is that this department was the last to acknowledge the supremacy of this law; this is the domain in which the advocates of supernaturalism in the realm of Nature had made their last stand. But it is wholly unphilosophical thus to limit the term. If there be any evolution, par excellence, it is evolution of the individual or embryonic development. This is the clearest, the most familiar, and most easily understood, and therefore the type of evolution. We first take our idea of evolution from this form, and then extend it to other forms of continuous change following a similar law. But, since the popular mind limits the term to development of the organic kingdom, and since, moreover, this is now the battleground between the advocates of continuity and discontinuity—of naturalism and supernaturalism in the realm of Nature—what we shall say will have reference chiefly to this department, though we shall illustrate freely by reference to other forms of evolution.


Definition of Evolution.


Table of Contents



Evolution is (1) continuous progressive change, (2) according to certain laws, (3) and by means of resident forces. It may doubtless be defined in other and perhaps better terms, but this suits our purposes best. Embryonic development is the type of evolution. It will be admitted that this definition is completely realized in this process. The change here is certainly continuously progressive; it is according to certain well-ascertained laws; it is by forces (vital forces) resident in the egg itself. Is, then, the process of change in the organic kingdom throughout geologic times like this? Does it correspond to the definition given above? Does IT also deserve the name of evolution? We shall see.

I. Progressive Change.—Every individual animal body—say man’s—has become what it now is by a gradual process. Commencing as a microscopic spherule of living but apparently unorganized protoplasm, it gradually added cell to cell, tissue to tissue, organ to organ, and function to function; thus becoming more and more complex in the mutual action of its correlated parts, as it passed successively through the stages of germ, egg, embryo, and infant, to maturity. This ascending series of genetically connected stages is called the embryonic or Ontogenic series.2

There is another series the terms of which are coexistent, and which, therefore, is not in any sense a genetic or development series, but which it is important to mention, because to some degree similar to and illustrative of the last. Commencing with the lowest unicelled microscopic organisms, and passing up to the animal scale, as it now exists, we find a series of forms similar, though not identical, with the last. Here, again, we find cell added to cell, tissue to tissue, organ to organ, and function to function, the animal body becoming more and more complex in structure, in the mutual action of its correlated parts, and the mutual action with the environment, until we reach the highest complexity of structure and of internal and external relations only in the highest animals. This ascending series may be called the natural history series; or, the classification or Taxonomic series.3 The terms of this series are, of course, not genetically connected; at least, not directly so connected. In what way they are connected, and how the series comes to be similar to the last, we shall see by-and-by.

Finally, there is still a third series, the grandest and most fundamental of all, but only recently recognized, and therefore still imperfectly known. Commencing with the earliest organisms, the very dawn of life, in the very lowest rocks, and passing onward and upward through Eozoic, Palæozoic, Mesozoic, Cenozoic, to the Psychozoic or present time, we again find first the lowest forms, and then successively forms more and more complex in structure, in the interaction of correlated parts and in interaction with the environment, until we reach the most complex internal and external relations, and therefore the highest structure only in the present time.4 This series we will call the geological or phylogenic series.5 According to the evolution theory, the terms of this series also are genetically connected. It is, therefore, an evolution series. Furthermore, it is the most fundamental of the three series, because it is the cause of the other two. The Ontogenic series[4] is like it because it is a brief recapitulation, through heredity, as it were from memory, of its main points. The Taxonomic series is like it because the rate of advance along different lines was different in every degree, and therefore every stage of the advance is still represented in a general way among existing forms. Some of these points will be explained more fully in future chapters, in connection with the evidences of the truth of evolution.

It will be admitted, then, that we find progressive change in organic forms throughout geological times. This is the first point in the definition of evolution.

II. Change according to Certain Laws.—We have shown continuously progressive change in organic forms during the whole geologic history of the earth, similar in a general way to that observed in embryonic development. We wish now to show that the laws of change are similar in the two cases. What, then, are the laws of succession of organic forms in geologic times? I have been accustomed to formulate them thus: a. The law of differentiation; b. The law of progress of the whole; c. The law of cyclical movement.6 We will take up these and explain them successively, and then, afterward, show that they are also the laws of embryonic development, and therefore the laws of evolution.

a. Law of Differentiation.—It is a most significant fact, to which attention was first strongly directed by Louis Agassiz[2], that the earliest representatives of any group, whether class, order, or family, were not what we would now call typical representatives of that group; but, on the contrary, they were, in a wonderful degree, connecting links; that is, that along with their distinctive classic, ordinal, or family characters they possessed also other characters which connected them closely with other classes, orders, or families, now widely distinct, without connecting links or intermediate forms. For example: The earliest vertebrates were fishes, but not typical fishes. On the contrary, they were fishes so closely connected by many characters with amphibian reptiles, that we hardly know whether to call some of them reptilian fishes, or fish-like reptiles. From these, as from a common vertebrate stem, were afterward separated, by slow changes from generation to generation, in two directions, the typical fishes and the true reptiles. So, also, to take another example, the first birds were far different from typical birds as we now know them. They were, on contrary, birds so reptilian in character, that there is still some doubt whether bird-characters or reptilian characters predominate in the mixture, and therefore whether they ought to be called reptilian birds or bird-like reptiles. From this common stem, the more specialized modern reptiles branched off in one direction and typical birds in another, and intermediate forms became extinct; until now, the two classes stand widely apart, without apparent genetic connection. This subject will be more fully treated hereafter, and other examples given. These two will be sufficient now to make the idea clear.

 Such early forms combining the characters of two or more groups, now widely separated, were called by Agassiz connecting types, combining types, synthetic types, and sometimes prophetic types; by Dana, comprehensive types; and by Huxley, generalized types. They are most usually known now as generalized types, and their widely-separated outcomes specialized types. Thus, in general, we may say that the widely-separated groups of the present day, when traced back in geological times, approach one another more and more until they finally unite to form common stems, and these in their turn unite to form a common trunk. From such a common trunk, by successive branching and rebranching, each branch taking a different direction, and all growing wider and wider apart (differentiation), have been gradually generated all the diversified forms which we see at the present day. The last leafy ramifications—flower-bearing and fruit-bearing—of this tree of life, are the fauna and flora of the present epoch. The law might be called a law of ramification, of specialization of the parts, and diversification of the whole.
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