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Unit 1 William Shakespeare

1 William Shakespeare is an incredibly influential English poet and playwright who lived from 1564 to 1616. He is viewed by many as the most important writer in the English language. His plays are the most highly regarded aspect of his work because they address a number of deep philosophical issues. Additionally, they are renowned for their technical aspects. Shakespeare’s sonnets are also extremely important, as they represent some of the finest work in English poetry. His influence is undeniable, and his works remain as lauded today as they were during his lifetime. 
2 Shakespeare is also notable since he managed to excel in authoring both comedies and tragedies. The comedies were primarily written during the earlier part of Shakespeare’s life. Using whimsical characters and many mystical elements, he presented humorous situations that spoke to the human condition, especially love. A Midsummer Night’s Dream, for instance, portrays four Athenians in a forest inhabited by fairies. The human characters of the play interact with mystical creatures, including a satyr, and ultimately fall in love. The Twelfth Night is another one of Shakespeare’s popular comedies and follows the misadventures of several characters. Besides being humorous, the play also manages to address themes concerning human identity and gender classifications. These plays and several other comedies by Shakespeare are still being widely read and performed today, over 400 years since they were authored. They have also been adapted to film. 
3 The latter half of Shakespeare’s career is typified by his tragedies. They contrast with his comedies dramatically, addressing the darker aspects of human nature. Several of the tragedies are also based upon historical situations adapted for theatrical elements. Macbeth exemplifies the tragedy that can transpire from lust for power and betrayal. It is also believed to be loosely based on the actual king (also named Macbeth) of Scotland. In it, a power-hungry lord manages to capture the throne by killing the monarch and many of his close friends. Eventually, the way he came to power haunts Macbeth to the brink of insanity. Other plays, like Romeo and Juliet, highlight the tragedy that can arise from seemingly insignificant situations. In Romeo and Juliet, two young lovers from opposite sides of a family feud fall in love with one another. Ultimately, the two commit suicide as a result of trying to hide their forbidden love, forcing their respective families to address their conflict and come upon the realization that the feud is petty and foolish. In addition to addressing the horrors of human vices, Shakespeare peppers his writing with deep philosophical speculation. Like his comedies, Shakespeare’s tragedies are also being performed today, both on stage and on film. 
4 In addition to his success as an author, Shakespeare is also well-known for his contributions to literature at large. Prior to his publication, the theater was divided into two distinct realms. Tudor morality plays were popular with the public. These allegorical plays used comedy and slapstick humor to portray larger moral truths, usually with a protagonist choosing a life of virtue over vice after a struggle. Meanwhile, academic plays were popular in the university setting. Based on classical Roman performances, the plays were usually performed in Latin and adhered to strict academic standards. Additionally, they addressed deeper philosophical issues that morality plays usually overlooked. Thanks to the influences of playwrights before him, academic plays and morality plays were beginning to come together. However, Shakespeare is famous for blending the two in a way that had never been accomplished before. While his plays still addressed moral issues, they also incorporated deeper philosophical debates and questions. Furthermore, Shakespeare included humorous situations and compelling plots in his plays, making for a truly comprehensive theatrical experience. 
5 There are a number of mysteries surrounding the popular playwright even today. Several scholars are now raising questions about his religious beliefs, sexual orientation, and even his identity. Some have argued that Shakespeare was not a single man but a group of writers that were publishing under the same pen name. In spite of the controversy surrounding him, however, the legacy that Shakespeare has left behind is truly remarkable. The fact that his plays are still being performed 400 years after their authorship is a testament to his genius.
Unit 2 The Metaphysical Poets

1 The metaphysical poets were a loosely structured group of British poets that wrote during the seventeenth century. Most of the men in the group did not know of, much less read, one another. Nonetheless, scholars have grouped them together due to their stylistic approaches and the scope of the themes in their poems. As the name would suggest, they explored many basic philosophical questions with their poetry. Rather than appealing to the emotional aspects of existence, the metaphysical poets wrote on matters of things intellectual. However, their lyrical style made even the driest of concepts engaging. 
2 The most notable of the metaphysical poets is John Donne. Donne’s poetry is recognized especially for its vivid language and liberal use of clever rhetorical devices. Found throughout his verses are a number of brilliant metaphors, subtle puns, and interesting paradoxes. Much of his work employs irony, as well, and reflects his cynical attitude towards human emotions. Rather than focusing on romanticized emotions, he wrote on a number of deeper, more abstract ideas surrounding love, death, and religion. In spite of the lofty, disengaged subjects of his poetry, however, Donne’s writing was inextricably linked with his life. Following a timeline, one can identify profound moments when events affected the subject of his poetry. Early on, when he was single and courting, love was a central theme throughout Donne’s poetry, but with the death of his wife, he began exploring issues of mortality. Near the end of his life, he became an Anglican priest and began delving into religious issues. 
3 Another of the metaphysical poets, Andrew Marvell, was the son of an Anglican clergyman. Marvell wrote lyric poetry concerning a number of issues surrounding the relationship of the body with the soul. In the poem A Dialogue Between the Soul and Body, he lays out a conversation between the body and soul which manages to retain a poetic sense of style but addresses a number of deeper, more technical philosophical issues. Likewise, another one of the metaphysical poets, George Herbert, wrote on a number of issues relevant to religion. Herbert’s poetry was no doubt informed and driven by his position as a priest, but his works affected other metaphysical poets outside of the priesthood. Ultimately, through tenuous connections of influence, the metaphysical poets grew and became a considerable force in the realm of poetic literature at large. For example, a student of Herbert’s, Henry Vaughan, was influential in the writings of William Wordsworth, a famous English poet.  
4 In spite of the somewhat unclear connection that the metaphysical poets have with one another, their techniques remain quite consistent. Nearly all of the metaphysical poets employed the conceit, a poetic device that used a complex, extended metaphor to explain a series of concepts. John Donne, for example, compared the human soul with a drop of dew in his poem On a Drop of Dew. The metaphor would not be employed in a single line but would usually become the dominant theme of the entire poem. Exploring the dynamics of the metaphor and its complexities was a trademark approach of the metaphysical poets. T.S. Eliot noted that the metaphysical poets were, by and large, concerned with issues that engaged the reader’s mind rather than heart. The philosophical concepts at the core of metaphysical poetry were its defining characteristic, but their use of the conceit ties them together as a larger group of poets. Eliot also noted that the very nature of their poetry emphasized an interest in thought over experience, which set them apart from most other well-known poets of the following eras. 
5 The metaphysical poets have been called the anti-Romantics by some. In the century following the death of most of the metaphysical poets, the Romantic movement in poetry began. The Romantics were more concerned with writing about a single experience, instead of an entire concept. The influential Romantic era turned the metaphysical approach on its head. Rather than using experience as a mere device for explaining a more abstract idea using the technique of conceit, the Romantic poets focused on simply experiencing beauty and writing on that experience alone. As such, the metaphysical influence was relatively minimal in later poetry, being overshadowed by the influence of the Romantic poets.
Unit 3 Restoration Comedy
1 The Restoration was an era in English history that followed a bout of civil war in the seventeenth century. The English Civil War was marked by the rule of Oliver Cromwell, a Puritan leader who took control of Britain following the execution of the king and the exile of the king’s heir. This period of Puritan rule was notable because it illegalized theater and public performance, but just a few years after Cromwell began his reign, however, Puritanism lost its momentum and the heir to the throne returned to rule Britain. This momentous period is known as the Restoration. Charles II, the king of Britain, ruled the nation and led the Restoration regime. During this period, theater was legalized again and supported by Charles II, who was an avid fan of the performing arts. This era resulted in a bawdy, risque genre of theater known as Restoration comedy. 
2 The genre of Restoration comedy is notable for numerous reasons. First, the style of Restoration Comedy represented a backlash against the extremely moral, highly conservative views of the Puritans. The resulting plays were sexually provocative and daring for the time. Second, the theater became much more aware of public trends. As a result, costumes were changed almost weekly to keep up with the latest fashion trends and several jokes about current events were written into plays. The era was also marked with the advent of the first celebrity actors. Audiences began paying attention to particular actors, and performances were advertised based upon the actors in them. The audience that viewed the plays also changed. Prior to the English Civil War, the theater was almost exclusively for members of the aristocracy. The burgeoning middle class in Britain allowed for non-aristocratic members of society to afford tickets. Since the target demographic for the theater shifted, the performances shifted as well. 
3 Most of these changes were fueled by the theatrical environment that started just following the arrival of Charles II. Upon his return to power, the king granted royal patents to two organizations. These patents granted exclusive rights to stage performances; however, the relatively small market for theater performances prompted the two houses to fiercely compete. Both organizations constructed large, ornate theaters. Forced to compete for a paying audience, the two groups attempted to keep pace with cultural trends and be extremely responsive to shifts in taste. This created a demand for popular actors and actresses, thus raising the pay for well-known performers. New plays were also in high demand and could give one theatrical organization an edge over the other. With this frantically competitive dash for all things new and popular, the recently legalized theatrical environment had new life breathed into it. However, one organization eventually prevailed and absorbed the second. The lack of competition resulted in decreased pay for performers. Upset at this new pay structure, performers protested and created their own theatrical group to compete. This eventually led to sensationalized performances that included jugglers, rope dancers, and animals, effectively ending the era of Restoration comedy. 
4 Most Restoration comedy borrowed heavily from a number of influences. For instance, playwrights drew from the classical Greek and Roman plays but also looked to the theater of the French and Spanish for inspiration. The Restoration era’s aggression towards Puritanism prompted sexualized themes to be incorporated into most plays. These somewhat base plots would later be recycled to make statements about social changes and shifting cultural views. Competing theatrical groups attempted to continue to appeal to the middle classes by keeping the racy, emotional plots that marked the beginning of Restoration comedy while bringing in social concerns and arguments for the educated aristocracy. With the evolution of the prim and proper Victorian society, though, Restoration comedy lost much of its appeal with the general public, as it was thought to be inappropriate and poor mannered. 
5 Its decline caused most scholars to ignore the comedy of the Restoration era during the eighteenth and nineteenth centuries. However, interest has been restored in the contemporary era. Many cultural scholars have used Restoration comedy and its fall from popularity to observe common notions of propriety and how they may change. Restoration comedy remains an interesting example of shifting cultural views.
Unit 4 Gulliver’s Travels 
1 Jonathan Swift’s Gulliver’s Travels is considered by many to be one of the most important pieces of literature ever written. During Swift’s lifetime, satire was a popular literary technique. It sought to highlight the absurdity of a given situation by taking the premises and presumptions that informed an approach and exercising them to an extreme degree. Swift’s essay, A Modest Proposal, is considered by many to be the seminal satiric work. In it, Swift commented on the British government’s policies towards the Irish by arguing ironically that Irish families sell their children to be eaten. By suggesting such an offensive and absurd policy, Swift highlighted the inhumanity in numerous actual British policies. Additionally, satire was the motivation behind Gulliver’s Travels and it provided a more sweeping criticism of eighteenth-century Europe at large. 
2 The book claims to be a log of a traveler’s adventures as he journeys the world visiting a number of different countries. His first entry is about Lilliput, a country inhabited by people that are a mere fifteen centimeters tall. As Gulliver observes Lilliput’s court, he finds that the Lilliputians are at war with another country and after aiding their war effort by capturing the enemy’s naval fleet, he is put on trial for refusing to aid them further by totally invading the enemy country. Eventually Gulliver escapes but not before making observations on the war between the two countries, much of which is clearly directed towards the war between France and Britain. Second, Gulliver visits Brobdingnag: a country inhabited by people 12 times his size. After some adventures in the country of giants, he gets the chance to discuss the state of Europe with Brobdingnag’s king, who expresses disgust on hearing such things. The discussion between Gulliver and the king clearly serves as a platform for Swift to directly criticize the general state of affairs in Europe, in spite of the conversation’s fictional context.  
3 Next, Gulliver finds himself on the floating nation of Laputa. Laputa is devoted to the pursuit of music and mathematics, but its people do not know how to use them for practical purposes. He also gets to visit other countries on the way home from Laputa, where Swift further criticizes scientific advancements without practical application. Though Laputa is fictional, most of Gulliver’s observations relate to Europe. After returning home from Laputa, Gulliver vows to remain a homebody for the remainder of his life. 
4 In spite of his resolution, Gulliver ventures out on another amazing trip into the nation of Houyhnhnms. Two extremely disparate species inhabit the country. The Houyhnhnms are a race of intelligent, rational horse-like beings. The Yahoos are a primitive clan of white men that are horribly brutal and vicious. Gulliver finds himself preferring the company of the Houyhnhnms to the Yahoos, even though the Yahoos are more like the human race. Most critics considered this fourth part of the book the most offensive. This is not surprising, as the criticism that Swift is leveling in this instance regards the institution of slavery---something that Europe was deeply involved in at the time of Swift’s writing. Moreover, many European nations’ subjugation of more primitive people was justified by arguing that the European race was simply superior to other races in every regard. In this chapter, Swift was clearly suggesting that it was not. 
5 Gulliver’s Travels is a profoundly important piece of literature. It is structurally remarkable; there are a number of layers and levels to the satire that Swift employs. Even more important is the way that Swift utilized the novel to criticize the popular culture of the time. Using complex satire, Swift managed to criticize nearly every aspect of eighteenth-century European culture, from its wars to its overall mindset. Moreover, Swift manages to avoid suggesting an ideal alternative throughout. Every society he visits is remarkable in some way, but also lacks something. Swift’s ability to employ a very complex satire while avoiding suggesting an absolute ideal is incredible. If nothing else, Gulliver’s Travels remains important for the way it has transcended time. Many words from the book have been incorporated into the English vernacular and a multitude of contemporary films and books continue to reference it. The cultural mark it has made is indelible.
Unit 5 The Novels of the Bronte Sisters
1 The Bronte sisters were the daughters of Reverend Patrick Bronte. Charlotte, Emily, and Anne were three sisters famous for their writing. The other two sisters---Maria and Elizabeth---died while attending boarding school with Charlotte and Emily. The three remaining siblings would author a number of influential novels that were widely popular when they were published. Today, much of the Bronte sisters’ work is considered to be part of the literary canon, a collection of works that represents the best literature ever written. Charlotte’s book, Jane Eyre, and Emily’s book, Wuthering Heights, were two of the most notable novels ever published; both of which were informed significantly by the sisters’ lives. Due to poor health, the remaining three sisters died fairly early in their lives, shortening their literary careers significantly. 
2 Jane Eyre follows the life of a young, poor orphan girl that is raised by her wealthy aunt. Much of the book follows Jane’s upbringing in boarding school, which was no doubt influenced by Charlotte’s own experience in boarding school. Eventually, Jane becomes a teacher at the school but decides to leave to become a governess at Thornfield, a manor owned by Mr. Rochester. The remainder of the novel is spent exploring a relationship that slowly forms between Mr. Rochester and Jane. Initially, he is rather abrupt with her but later respect and love grow between them. In spite of their feelings for each other, Jane is troubled by thoughts that she is too lowly to love a high-ranking aristocrat. Eventually, Jane discovers that Mr. Rochester is actually married to a madwoman named Bertha. With this revelation, she runs away from Thornfield. Much later she returns, only to find that it has burned down. Jane later discovers that Bertha had set the manor on fire and killed herself by jumping from the roof. Mr. Rochester had attempted to save her but failed and, in doing so, became crippled and partially blind. The forlorn lovers reunite with one another after a time, marry, and eventually have a son. 
3 Emily Bronte’s Wuthering Heights focuses on the relationships of several characters that have to deal with a dark-skinned, lower-class man named Heathcliff. Heathcliff initially falls in love with Catherine, a well-to-do young woman whom he knows from the estate where he works. After becoming engaged to another man, Catherine accidentally offends Heathcliff. He leaves immediately, only to return to the region a few years later significantly wealthier, and marries the sister of Catherine’s husband out of spite. Eventually, Catherine dies in childbirth and her husband dies as well, making Heathcliff the stepfather of their daughter. Heathcliff’s stepdaughter eventually finds a suitor and marries him but only after the death of her stepfather. In the end, the same passion that tormented both Heathcliff and Catherine throughout their lives becomes a source of happiness for the young couple. 
4 Even though both novels seem to be complex love stories, there is a significant amount of deeper social commentary going on at another level. In Jane Eyre, Charlotte Bronte used the fictional storyline to explore class relations and the possibility of love outside of marriage. In addition, the portrayal of the insane Bertha in the novel raises questions about the way mad people were regarded in the era of the novel’s publication. Wuthering Heights also addresses issues of clases but adds an element of racial tension that provides insight into the era’s views on interracial love. Much more than a complex series of love stories, Charlotte and Emily’s stories paint a vivid picture of cultural perceptions of the era, as does Anne Bronte’s most famous work, Agnes Grey, which gave a clear description of the life of a governess, presumably based upon Anne’s own experiences. 
5 Taken as a whole, the work of the Bronte sisters can be viewed a multitude of ways. Issues of gender relations, class conflict, racial bias, and human emotion are all subjects that are addressed in these novels and continue to be a source of discussion and debate for scholars today. The Brontes’ novels are historically significant and important for a wealth of reasons, clearly justifying their presence in the literary canon.
Unit 6 Oscar Wilde
1 Oscar Wilde was an influential Irish playwright, novelist, poet, and academic famous for having written several notable books and short stories. He is perhaps best known for his status as a public figure, though. Wilde was born in 1854 and was raised by his mother, a famous Irish novelist, and his father, a renowned ear and eye surgeon. His parents were well-known socialites and often entertained high-ranking individuals in Irish society. As such, Wilde was exposed to a significant amount of culture during his youth. He would later study the classics at Trinity College in Dublin and win several awards during his life as an academic. 
2 During this period, Wilde became involved with a movement known as aestheticism. The movement was popular in the late Victorian era and is viewed by many as a reaction to the Victorian focus on manners and propriety. Advocates of the aesthetic movement believed that art should serve only one purpose: to provide refined sensuous pleasure. Taking it one step further, aesthetics also asserted that life should imitate art. Following these tenets, Wilde took up a decadent lifestyle in college and decorated his room with feathers. He also began dressing in somewhat feminine attire.  
3 In addition, Wilde also began engaging in a number of sexual relationships with other males during his college years. These affairs would continue throughout his life and Wilde justified them by citing many of the classical Greek thinkers, especially Plato. Arguing as the Greeks did, Wilde believed that the relationship between an older man and a teenaged boy was the most beautiful kind of relationship, where physical affection was shared and accompanied by profound intellectual growth for both partners. Wilde would go on to parade these aesthetic values in a number of countries, including Britain and the United States---on these tours Wilde would espouse aesthetic ideals while hinting at homosexuality. As such, many critics denounced him, but he was surprisingly well received in a number of places. 
4 In spite of his penchant for homosexuality, Wilde married in 1884 and had two sons with his wife. During this time, Wilde spent a significant amount of time writing his most famous novel, The Picture of Dorian Gray. The novel follows Dorian Gray, a young man painted by an artist who appreciated his physical beauty.  Dorian goes on to meet an associate of the artist that painted him, Lord Henry, who advocates a totally hedonistic approach to life that holds the pursuit of beauty and the fulfillment of the senses as the highest values. Hearing of this approach to life, Dorian feels crushed under the realization that he will one day age and lose his physical beauty and he cries out, wishing that his portrait age instead of him. The wish is granted and Dorian pursues a number of hedonistic and homoerotic acts; with each act, the portrait changes to show signs of aging and a reflection of his sin. Ultimately, Dorian finds that he cannot do anything to fix the ugliness within the portrait and he stabs the picture with a knife, which ends up killing him. The Picture of Dorian Gray was originally published in 1890, but Wilde added a number of changes and republished it in 1891. It is considered to be one of the classic works of Western literature. 
5 In spite of his literary brilliance, Wilde was eventually put on trial in 1895 for his homosexual activity. In addition to prosecuting his homosexuality, the trial also scrutinized a number of Wilde’s literary works. He was accused of being immoral, but the author was able to adequately defend himself using his world-renowned wit. The jury was unable to reach a decision. Another trial followed the same year and Wilde was convicted and sentenced to serve hard labor for two years for gross indecency. Eventually, Wilde was imprisoned and allowed to write in his cell. During this time, Wilde’s wife divorced him and took a new name. Upon emerging from prison, Wilde’s life was in shambles and he spent his remaining three years in self-imposed exile before dying of cerebral meningitis. His literary works continue to be highly regarded today, and some people view him as an early pioneer for acceptance of alternative lifestyles.
Unit 7 The Poetry of W.B. Yeats
1 William Butler Yeats, a winner of the Nobel Prize in Literature, was an Irish writer most recognized for his contribution to modern poetry. Yeats’ father was an artist and faced several financial problems early on. Because of this, their mother taught Yeats and his siblings for several years. During this time, she regaled them with a number of Irish folktales that drew heavily upon religion and mythology. The family eventually moved to Dublin where Yeats attended high school. He also spent many hours in his father’s art studio where he had the opportunity to associate with a number of significant Irish cultural figures. The mythology and focus on spirituality that his mother raised Yeats with would become an integral part of his writing, as would his contact with the people he met in his father’s studio. 
2 W.B. Yeats’ early writing was primarily concerned with issues of spirituality and mysticism. Drawing upon the childhood lessons from his mother, Yeats incorporated a large amount of Irish folklore. Percy Shelley, one of the most prominent Romantic poets of England, also influenced him heavily. During this period, Yeats produced many poems, the most notable being The Wanderings of Oisin. This long poem took him nearly two years to complete and engaged a number of figures from Irish folklore. It also addressed a theme central to all of Yeats’ poetry: a life of action compared to a life of contemplation. Given Yeats’ Romantic influences, he felt a certain affinity for a life of quiet, reserved meditation---an approach that would echo throughout most of his writing. In addition, Yeats also wrote about topics that interested the Romantics, especially love. Influenced by the cultural figures he met in his father’s studio, he also wrote on a number of issues relevant to Irish nationalism that painted the common Irish peasant in a romantic, glorified light. 
3 An increasing interest in the cause of Irish nationalism prompted Yeats to get involved with a movement known as the Irish Literary Revival. He wrote a number of dramatic plays at this time that addressed the subject of Irish nationalism while associating with a number of other writers interested in a similar cause. In 1889, Yeats and several of his associates pooled their resources together to open the Abbey Theater, which eventually reopened as the Irish Literary Theater. Several of Yeats’ plays were performed in the Irish Literary Theater and he was involved with the institution until his death. In addition to the opening of the theater, Yeats also contributed to the Irish Literary Revival by opening the Dun Emer Press in 1902, which would go on to publish over 70 titles by authors associated with the Revival. 
4 The latter portion of Yeats’ life is notable for his acquaintance with Ezra Pound, a famous American poet who revered Yeats’ writing. Their professional relationship was rocky, as Yeats’ writing did not incorporate the free verse technique that was common amongst poets of the time. Instead, Yeats wrote almost exclusively in traditional verse forms that were more structured. Although he would eventually shift the subject of his writing to focus on a more direct approach to the subjects of his poetry, the structured verse would remain part of Yeats’ writing until his death. Later in his life, Yeats also served as a senator in the Irish government. He pushed for secular government policies that would facilitate the union of northern and southern Ireland. The writing of Yeats’ later life changed in subject matter; his poetry became more personal, focusing on the experience of growing old. In 1939, Yeats died but not before attending the Abbey Theater one last time to see the first showing of his play Purgatory. 
5 W.B. Yeats’ influence on western literature is undeniable. He is regarded by many as one of the most talented poets of the twentieth century. Furthermore, the contributions he made to the Irish Literary Revival were essential in forming a united Irish identity. Most prominently, though, Yeats is remembered for his Romantic style and spiritual subject matter. Reading them, the smaller details of life are brought into focus but from the perspective of a truly Irish spirit.
Unit 8 Thomas Hardy
1 Thomas Hardy was one of the preeminent British writers and poets that pursued naturalism. Naturalists sought to create fictitious environments that were believable. Hardy’s attachment to common, everyday happenings may have been linked to his upbringing. He was the son of a stone mason and was originally set to follow in his father’s footsteps. His mother, however, was a well-read woman that encouraged Hardy to pursue greater things. Hardy went on to become an award-winning architect but was devoted to a career in writing as well. This working-class life most likely had a significant role in his naturalistic writing style. Unlike the Romantics or surrealists, who were usually high-ranking members of society, Hardy was in touch with the normalcy of everyday life, thanks to his upbringing and subsequent career.  
2 Within this naturalistic scope, Hardy created the fictional county of Wessex, which bore a striking resemblance to several counties in Britain. Many of the locations that he wrote about were a nearly exact portrayal of actual British places. In fact, several scholars have looked at Hardy’s novels as geographical works that portray portions of British counties prior to the Industrial Revolution. In spite of his naturalistic leanings, Hardy’s characters were often preoccupied with many of the issues that plagued the author himself. One of the central themes prevalent throughout Hardy’s work is the attempt to reconcile the world with the seemingly obvious absence of God. Even though he was a Christian, Hardy often struggled with the idea that God might not exist and in light of this possibly godless universe, many of his novels focus on feelings of fatalism---that is, how one deals with the revelation that there may be no divine power in the universe. 
3 Tess of the d’Urbervilles is considered by most to be Hardy’s best work. The novel follows a young peasant woman named Tess Durbyfield, who is sent by her father to work for a rich, bourgeois family. The son of the family she works for, Alec, seduces and impregnates Tess and she temporarily becomes his mistress. She later flees the estate and has her child, who dies shortly after being born. Tess, intent on making a new life for herself, takes a new job, falls in love with Angel Clare, the son of a minister, and after a period of courtship, gets married. On their wedding night, Tess admits to her past indiscretion. Horrified, Angel immediately abandons Tess and she goes to live with her family, only to become homeless when her father dies and the family loses the lease on their cottage. Alec reappears and convinces Tess to be his mistress so that she may support her family. She agrees but shortly thereafter Angel returns and asks Tess to come back to him. She refuses Angel’s offer but is clearly upset about her decision. Alec mocks her misery and in a fit of rage, Tess stabs and kills Alec. She flees the country with Angel, only to be pursued and, ultimately, caught and executed. Tess of the d’Urbervilles is remarkable for a number of reasons including the controversially sympathetic portrayal of a fallen woman. Additionally, Hardy’s focus on a member of the lower class was quite unusual among writers of the time. 
4 Hardy’s poetry is not as highly regarded as his fiction by most critics but like his novels, the themes have an undercurrent of fatalism, coupled with a sense of hopelessness. Similar to Tess of the d’Urbervilles, most of Hardy’s poetry is about human suffering and the inability to alter our seemingly inevitable fate. The possible absence of a divine power is most prominent in his poetry, which is intent in exploring the human condition when faced with the realization that there is no possibility of divine aid in day-to-day life. Hardy also explored his personal experience writing poetry as a subject of many of his poems. 
5 Besides being a brilliant storyteller, Hardy also managed to capture the life of the middle class like few of his contemporaries were able to. His career and upbringing did not allow him to avoid the difficult realities of lower class Britain like most other writers of the time. As such, his writing is remarkable not only for its insightful social commentary, but its accurate portrayal of nineteenth-century Britain during a time of change.
Unit 9 Edgar Allan Poe
1 Edgar Allan Poe was a writer and poet born in the United States. His writing helped spearhead the American Romantic movement and is famous for its dreary, macabre, stylistic elements. Poe’s parents died during his youth and much of his early life was spent attempting to recover from their deaths. John Allan, a tobacco merchant, adopted and attempted to raise Poe, but due to conflicts over Poe’s gambling habits, Poe broke from the Allan family and joined the military. After being discharged from the armed services, Poe pursued a number of writing and editing positions, many of which he lost due to his drinking habits. He eventually ended up living with his aunt and marrying his much younger cousin. 
2 Poe is known for his literary work, but much of Poe’s life was actually spent editing and writing in the academic realm of literary theory, which eventually led him to formulate his own ideas on poetry and art. In Poe’s opinion, all works of art should aspire to have a single effect on the intended audience; only a single emotion should be conveyed via any piece of art, regardless of the medium---whether it be written, performed, or painted. This led Poe to champion stories published in magazines and short lyric poems. He did not put much stock in longer works, especially epic poems, as they usually sought to have multiple effects on a reader. In addition, Poe’s Romantic leanings compelled him to argue that art should be produced for its own sake, contrary to several other thinkers of the time who were arguing that art should serve a higher purpose, like instilling values in the audience or portraying moral lessons. 
3 Poe is also famous for his lyric poetry, composed in a structured pentameter that used rhythm and repetition to create dreadful moods. The Raven is perhaps the most famous poem written by Poe and follows a narrator that laments over the death of his one true love, Lenore. A raven comes to visit the bereaved man, who believes that the bird was sent from the underworld, and he goes on to ask the raven a number of questions regarding his lost love. Despite the man’s anguish, the raven only answers, “nevermore.” The repetition of this word only increases the narrator’s anguish at his loss, but in accordance with Poe’s literary theory, the poem does not seek to reconcile the situation in order to provide a moral lesson, instead partaking in an exploration of the perverse human desire for self-destruction. The Raven ultimately conveys a feeling of unavoidable hopelessness, coupled with an eerie mood, which became Poe’s defining literary style. 
4 In the same vein, Poe’s short stories couple spooky, dark elements with a feeling of hopelessness.  Many of the themes are tied to a feeling of loss and a fear of one’s inevitable demise. For instance, The Fall of the House of Usher follows a narrator as he visits an old friend. He learns that his friend’s sister has died and is currently entombed in a vault in the house. The narrator and his friend bury her, only to find that they are inexplicably agitated for the next week. His host begins hallucinating and eventually the deceased sister reappears in the house and falls on the friend, who was her brother, violently killing him. The narrator flees the estate and turns to see the house sink into the bog surrounding it. Typical of the gothic genre in general, were scenes of a decaying mansion accompanying the eerie elements throughout the story. For Poe, The Fall of the House of Usher was an exploration into the feeling of human fear, as the two men become more frightened after burying the woman. The story is not so much of a horror story as it is a tale of psychological paranoia. Several other stories by Poe explore similar themes and like The Fall of the House of Usher, never become overtly violent or bloody. 
5 Poe’s writing was received poorly in America due to his public image as a drunkard and gambler. However, most of Poe’s writing was translated and became influential in a number of other countries including France and Russia. He has received more critical attention recently, though, and is now considered to be one of the great American writers of his time.
Unit 10 Walt Whitman
1 Walt Whitman is considered by many to be the best poet in the American canon. In addition to his widespread fame in the United States, Whitman’s works have also been translated into over 25 languages and are widely read worldwide. Unlike most other poets, Whitman, whose poetry is characterized by its free verse and focus on transcendentalist themes, became famous prior to his death and interestingly, many called him the “greatest of all American poets” just a few short years afterwards. Whitman is considered by many to be one of the best American transcendentalists, as many of his works suggest that there is a spiritual state of being that can only be understood with an intuition unencumbered by traditional religious ideas. Indeed, many of the ideas Whitman’s poetry explores were taboo in most religious groups of the time.  
2 Whitman’s style is remarkable because it broke from traditional poetic norms and used instead free verse, which does not adhere to strictly structured pentameter, has no strict poetic rules, and disregards the techniques espoused by most of the Romantic poets. Whitman’s most famous work is a collection of poetry first published in 1855, entitled Leaves of Grass and edited time and again by the poet over his lifetime. A section entitled “Drum-Taps,” for instance, was added to the collection following the death of Abraham Lincoln. It included a number of poems on Whitman’s service as a volunteer nurse in the American Civil War. The overarching central theme in all of Whitman’s poetry was an exploration of America. This theme was prompted by Ralph Waldo Emerson’s call for a work of literature exploring the United States’ virtues and vices. Contrary to popular moral views of the time, Whitman’s poetry focused on the senses. It praises nature and the role of the individual in the world. Whitman’s poetry also elevates the human body and mind, making the seemingly commonplace a subject of praise and recognition. 
3 Song of Myself is easily the most popular poem in Leaves of Grass. It is divided into 52 numbered sections and explores various facets of America. The scope of the poem gives the reader a sense that the narrator is not Whitman personally but many different individuals from a variety of segments of the United States. These various segments are then joined together within the unity of a poem, suggesting that there is a transcendental nature in which everyone shares and partakes. This unity is emphasized in the first three lines of the poem: “I celebrate myself, and sing myself, / And what I assume you shall assume, / For every atom belonging to me as good belongs to you.” Throughout the poem, Whitman underscores the transcendental nature of the self by asserting an unlimited, boundless sense of being present in everyone and everything. This was a common theme in the writing of many transcendentalists before him, most prominently Ralph Waldo Emerson. 
4 All of Whitman’s poetry is marked with his own experience. In addition to “Drum-Taps,” which explored the poet’s experience in the country’s Civil War, a number of other poems explored facets of life that were usually overlooked. In A Song for Occupations, for example, Whitman writes about the working people of the nation. He takes ownership of the workers in the poem, declaring, “I own publicly who you are, if nobody else owns.” Whitman also hints at a unity between all workers across the nation and himself, once again showing his transcendental beliefs. 
5 Ultimately, Walt Whitman’s poetry is far more than an experiment in transcendentalist free verse. The poems in Leaves of Grass present a body of work that portrays an entire nation. Whitman succeeded in encompassing fundamental features of American life. In addition, he left a lasting mark on American poetry. Some have even argued that American poetry is divided into two distinct realms in relation to Whitman: those who seek to continue in his tradition and those who seek to challenge him. In addition, his poetry has been incorporated into a number of outlets in popular culture. Walt Whitman’s influence on American culture at large is undeniable.
Unit 11 Emily Dickinson
1 Emily Dickinson is considered by many to be the most important female poet in the American canon. Her influence is undeniable and alongside Walt Whitman, she established new techniques in the American poetic tradition. Dickinson lived in Massachusetts for the entirety of her life and rarely left the security of her home. She had one older brother, who married her closest friend, and a sister, who played a key role in getting many of Dickinson’s poems published. Dickinson was schooled in traditional English grammar and Latin but also had exposure to mathematics, history, geology, and biology. In spite of her rather extensive education, however, Dickinson did not pursue a career outside of her home. 
2 Most of Dickinson’s poetry is easily recognized among other poetry of the time. She had a particular talent for ballad and hymn metre but also used unusual grammar and imagery in her writing. Most noticeably, her poetry used numerous dashes and capitalized words that would not normally be capitalized. This unusual technique has been a subject of controversy in every published edition of Dickinson’s poetry. Early editions of her poetry were heavily edited for grammar and the style was altered significantly. More recently, the length of the dashes has become a subject of intense debate, as Dickinson herself used dashes of varying length. Some believe that the length of these dashes is fundamental to understanding her poetry and advocate a reading of the manuscripts in their original form. Regardless of the pauses between lines, many of her poems have a very distinct cadence to them and can be “sung” to nearly any tune. After her death, her family stumbled upon 40 notebooks filled with over 1,700 of her poems. Only 10 of them had been published before her death and in spite of her younger sister’s efforts, many of them went unpublished until the twentieth century, when Dickinson began receiving the critical attention that she deserved. 
3 Dickinson’s life is shrouded in mystery. This may be due in part to the fact that she was a woman and at the time, the lives and writings of most women were considered unimportant. Following her death, she was often portrayed as a hermit that spent most of her life inside. Recent scholarship has suggested that she was socially reserved but still had a number of friends and acquaintances. Dickinson lived through the American Civil War and much like the conflict that changed the entire country, her poetry changed the literary tradition in the United States. She contributed significantly to the acceptance of hymn metre in American poetry. Interestingly enough, her writing remained largely detached from reality. The Civil War had no apparent impact on her poetic technique or themes---an observation that may have contributed to the view that she was antisocial and introverted. 
4 Dickinson died in 1886 of kidney disease. Posthumous publications of her poems were poorly received in the States initially, but she was later appreciated for her technique and style. Historians have studied her life as a subject of critical inquiry, exploring a number of rumors concerning her behavior and the poetic reflections in her writing. Her sexuality is at the center of a particularly heated debate. Some scholars have argued that she may have been bisexual and had love affairs with women during her younger years, but the evidence for such claims remains circumstantial. There are also a number of letters exchanged between Dickinson and someone she only refers to as “Master,” who is presumably a male lover. Regardless of her sexuality, the Emily Dickinson portrayed in recent scholarship runs contrary to the reclusive image of her that was traditionally held by the public. 
5 Although many take Dickinson’s poetry to be based on occurrences in her actual life, this is a simplistic approach. Dickinson’s brother and an editor named Mabel Loomis Todd edited much of her work after she died. They scratched entire lines from her poems in the original manuscripts. In spite of these alterations, though, her work clearly suggests that Dickinson had a normal social life. She was not a simple recluse but a profoundly important poet. Irrespective of her life, she is still a fundamental part of the American poetic tradition. 
Unit 12 Nathaniel Hawthorne
1 Nathaniel Hawthorne was an American novelist and short story writer born in the early part of the nineteenth century. A number of Hawthorne’s ancestors came to America in the seventeenth century as colonists. Due to this background, most of Hawthorne’s writing was staged in colonial America. It provides an interesting glimpse into colonial America albeit via a fictional viewpoint. Most of his early life was spent writing in his family’s home and before he was published in 1837, Hawthorne lived in relative obscurity. However, following the publication of his first novel, Hawthorne became well-known for his writing. With the publication of The Scarlet Letter in 1850, he managed to secure a spot amongst the literary greats of America. 
2 The Scarlet Letter is set in Puritanical seventeenth-century Boston and tells the story Hester Prynne, the wife of a much older scholar that sent her to the colonies before him. After she arrives, she becomes pregnant and gives birth to a daughter, Pearl, but refuses to reveal the father’s name to the heads of the community. As a result, Hester is required to wear a red letter A on her clothing, revealing her sin publicly. Hester and Pearl live on the outskirts of Boston in obscurity and poverty, shunned from the community. The town leaders attempt to take Pearl away from Hester, but they are aided by a minister, Dimmesdale, who argues her case and keeps the family together. Dimmesdale is later revealed as Pearl’s father, who suffers from great physical illness as a result of his guilt. After being separated for many years, he and Hester reunite and decide to leave the colony with their daughter. Hester, however, learns that her husband, who has finally arrived in the colonies, plans to thwart their escape, and most likely also plans to exact revenge. On the day of their intended departure, Dimmesdale, Hester, and Pearl, unable to bear the secret any longer, stand on the town scaffold and the minister confesses publicly, dying from his illness just as his daughter kisses him. The book ends after a few years have passed. Pearl has married a European aristocrat, and Hester is buried in Boston in a grave marked with the infamous A. 
3 Besides its historical glimpse into Puritan culture and the exploration of gender relations in early America, The Scarlet Letter is stylistically remarkable for the number of situations that Hawthorne leaves suspiciously open-ended. Most prominently, the end of the novel sees Hester buried in a grave next to another. The two graves share a single tombstone decorated with a jeweled A. Hawthorne leaves it unclear who is buried beside Hester, though. While one might presume that it belongs to Dimmesdale, it is also entirely possible that her husband occupies the grave next to Hester. This ambiguous tone is prevalent throughout the novel. In addition, The Scarlet Letter is notable for its willingness to broach the issue of adultery at a time when the subject was taboo in much of American culture.  
4 Hawthorne himself is considered to be one of the great American Romantics, representing a movement that lauded individual freedom against social constraints as well as human imagination and an idealized form of nature. He was also a member of a transcendentalist commune for a time, associating with the likes of Ralph Waldo Emerson. Throughout The Scarlet Letter, this influence is rather apparent. The forest surrounding Boston is represented by Hawthorne as a refuge away from the false constraints of civilization, where one’s true character could be revealed. This is consistent with a number of transcendentalist tenets. 
5 The figure of Hawthorne remains mysterious even though much is known about his life. Some have argued that Sophia, Hawthorne’s wife, actually wrote a number of his later novels, which tend to focus on feminist themes and ideals. There is a significant amount of evidence suggesting that this may be the truth, but others have argued that Hawthorne’s works were written by Franklin Pierce, a politician that was afraid of publishing the stories under his own name for fear of hurting his public image. Regardless of who Hawthorne actually was, his significance in American literature is undeniable. The themes of his books, the rich descriptions that he gives, and the historical context he provides are truly extraordinary.
Unit 13 Herman Melville
1 Herman Melville is one of the quintessential American writers of the nineteenth century. Melville differed from many of the other distinguished writers of his time since his life was marked by a number of hardships that made finding time to write difficult. Shortly after attending college, Melville’s father died and he was expected to help support his younger siblings. After a time, he decided to break from his family and join the crew of a ship. He found the job appealing and after spending a short time teaching, joined another crew that explored the southern seas. Much of Melville’s most acclaimed novel Moby Dick was probably conceived as a result of this excursion. However, Melville abandoned the ship when it reached the Marquesas Islands and lived with the native indigenous people for several weeks, which provided the foundation for two of his other works. These formative years were integral to Melville’s novels. 
2 Moby Dick was dismally unsuccessful when it was originally published but gained significant popularity after Melville’s death. Drawing from his prior experience on a ship, Melville tells the story of a peg-legged man known as Captain Ahab, who is intent on exacting revenge against Moby Dick, the white whale he blames for taking his leg. The ship’s pursuit of Moby Dick is complemented with various chapters on the process of whaling. There are a number of overarching themes throughout the story, including statements on society, nature, and the human struggle for meaning. Ahab’s obsessive pursuit of the whale concludes with Moby Dick charging and destroying the ship, leaving only a single survivor. 
3 The novel raises many significant questions about the meaning in one’s life. The crew of Ahab’s ship works with him to achieve his ultimate goal---to kill the white whale---but the captain is so intent on it that one has to wonder what he would do if he was successful. Moreover, their ardent pursuit to somehow defeat nature can be interpreted as a statement about the Industrial Revolution in the United States. Similar to how the seemingly endless quest to expand and industrialize defined the industrial era, Ahab’s quest defines the entirety of his life and is his sole aim. Reading further, all of the crewmates have names that have religious connotations, prompting some to argue that Moby Dick actually represents God. The pursuit of God as a single cause leads to the crew’s demise, making the book a rather profound statement regarding religion. 
4 Melville is also renowned for a short story called Bartleby the Scrivener which he published in two parts. Considered by many to be one of the most noteworthy pieces in American literature, the novel follows Bartleby, a scrivener hired by a law firm to copy important documents. Initially a competent worker, Bartleby begins to refuse to work, explaining, “I would prefer not to.” Eventually, Bartleby is fired, but he continues to come into work. When questioned, Bartleby explains that he would rather not make any change at all. His employer vacates the premises, but Bartleby continues to return. As a result, the new tenants have him arrested for vagrancy and he is put in prison. His former boss visits him there, offering him money so that he can enjoy more nourishing meals, but Bartleby declines this offer as well. He elects not to eat and eventually, dies of starvation in prison. The story has the potential to be interpreted in a number of ways, including a reading that suggests that Bartleby represents the mindless workers that capitalism creates. As a result, the story has been identified as one of the first works containing absurdist and existentialist overtones. 
5 Melville’s fictional writing was not prominent in its day, but it was rediscovered in the twentieth century and is the subject of critical attention today. Conversely, he also published poetry, but he is not known for it, even though it was considerably well-liked when first published. Melville is best known for his ambitious topics that are wide-ranging in scope and his writing style that focuses on seemingly insignificant details. By the time Melville died in 1891, he was virtually unknown, but his memory has been revived with his literature, Both Moby Dick and Bartleby the Scrivener are considered essential reading in the body of American literature. 

Unit 14 Harriet Beecher Stowe
1 In the middle part of the nineteenth century in the United States, a debate over slavery was raging. Across the northern portion of the nation, groups of abolitionists were becoming more vocal in their protests against the institution. Meanwhile, the southern states were in favor of perpetuating the institution of slavery, which was a key part of their agricultural economy. Within the political realm, however, the struggle over slavery was mainly based on economic factors. The northern states had recently invested in new industrial technologies and were producing an unprecedented number of manufactured goods. Meanwhile, Great Britain was producing manufactured goods as well, which were of higher quality than those made in the North. Both the northern states and Great Britain saw the South as a potential market for their goods. To secure the southern consumer market, those in the North used their majority in the national government to impose tariffs on British goods. As a result, average southerners only had access to poor-quality northern items instead of higher-quality British goods that would have been much cheaper if not for the tariffs. 
2 For the most part, northerners were not concerned with the moral problems surrounding slavery. Abolitionists found it difficult to convince most of their fellow northern citizens that the moral problems with slavery should be considered politically. As a result, most northerners were more concerned with finding a viable economic solution to the issue, rather than making it an issue of ethical debate. The abolitionists needed a way to make the issues surrounding slavery moral, not political or economic. 
3 The answer came in the form of a book by Harriet Beecher Stowe entitled Uncle Tom’s Cabin. The book was actually a collection of shorter fictional sketches that Stowe had written for a newspaper. Though it was a fictional account, many of the events in the story were inspired by books she had read and interviews that she had conducted with people involved with the slave system in America. It was published in 1852 and within a week, had sold over 10,000 copies. It was an instant success that swept across the North United States and within two years had been translated into 60 different languages. The book revolves around the life of Uncle Tom, a slave owned by a southern farmer who puts him up for sale. The story that follows depicts the brutality of the slave trade and the horrific working conditions for slaves in the southern states. The way the novel presented slavery as it existed allowed the abolitionist movement to portray slavery in the moralistic light that it needed. Less than 10 years after the book was published, the American Civil War started, sparked largely by the moral controversy surrounding slavery.  
4 Uncle Tom’s Cabin not only made the moral considerations of slavery an issue, but made it the primary issue behind the conflict between the northern and southern states. The political maneuvering of the North fell by the wayside, and the immorality of slavery became the sole consideration in most people’s minds. Many people in the South denied the account given in the book, but their response was largely disregarded. Stowe also hoped that her book would convince Britain to join the North, but they remained neutral in the conflict. Her novel did have an impact on international involvement in the Civil War, however. Had it not been for the book, Britain most likely would have entered the war on the side of the southern states. 
5 Stowe’s novel had a polarizing effect on the entire world. The northern victory in the Civil War can be attributed, at least in part, to the novel. Not only did it keep Britain from aiding the South, but it also bolstered a significant amount of support for the war in the North. The novel represents the true power of the written word, as it had a dramatic effect on the way history played out in the States. In addition, the novel has been translated and used in anti-segregation movements around the world.
Unit 15 Samuel Clemens
1 Samuel Clemens was a famous writer, lecturer, and satirist. He is better known by his pen name, Mark Twain. Twain grew up in the state of Missouri during the years leading to the American Civil War. This period, known as the Antebellum era of American history, was marked by a significant amount of strife between the northern and southern states. During this time, Missouri still recognized slavery as a legal institution. These conditions had a noticeable impact on Twain’s writing and would contribute to the settings and subjects dealt with in his novels. Even though Twain realized a significant amount of success from the publication of his books, he pursued a number of other careers. During his lifetime, Twain was employed as a miner, steam boat operator, and lecturer. His wealth of experiences across the United States provided him with a remarkable amount of content to include in his writing, which has prompted many to argue that Twain wrote the first “Great American Novel,” The Adventures of Huckleberry Finn. 
2 The Adventures of Huckleberry Finn takes place in a fictional town much like Twain’s own hometown in Missouri. Huckleberry Finn flees the town in an effort to escape from his drunkard father who wants to take custody of Huckleberry in order to have access to the money the young boy has just inherited. Huckleberry decides to raft down the Mississippi river and in doing so, joins a runaway slave named Jim, and the two decide that they will head south on the Mississippi river to Cairo, Illinois, where they will take a steamboat up the river so that Jim may escape into a state where he will be recognized as legally free. The two have many adventures as they traverse the river and form a bond with each other, but Huckleberry is torn. He knows that Jim is a runaway slave and in helping him, he is doing something illegal. In addition, religious institutions in most states that recognized slavery as legal also condemned people that helped slaves escape. Throughout the novel, Huckleberry is torn between what he has been told is right his entire life and what he knows is right in his heart. Ultimately, he shrugs off the social norms that he has been raised with and helps Jim escape. The novel concludes with Huckleberry’s return to his hometown, where he finds that his father has died. Jim is freed, and Huckleberry states his plan to head westward. 
3 The Adventures of Huckleberry Finn is notable for a number of reasons. It explores the obligations that one has towards one’s family. Further, Huckleberry has been recognized as one of the most dynamic characters in American literature, as he is constantly struggling to reconcile the views he has been raised with and what he knows is actually right. Even though Twain wasn’t openly against slavery, the novel suggests that he may have felt some reservations towards it. Some critics have even suggested that the moral quandaries that Huckleberry experiences were autobiographical in nature and represent Twain’s own internal struggles with slavery.  
4 The novel itself is also stylistically remarkable, as it employs vernacular of the time; that is, Twain wrote down the characters’ speech the way it was, rather than using the proper spelling. This gives the entire setting of the book a feeling of realism and immersion that was very fresh at the time. However, the novel included a derogatory word for African Americans that was controversial, especially in the years following the novel’s publication. As a result, The Adventures of Huckleberry Finn has been banned at times from schools and libraries, even though the prevalent themes throughout the book are not racist. 
5 Twain wrote a number of other books that have gained a significant amount of attention, but The Adventures of Huckleberry Finn is the most popular; it continues to be widely read in public schools across the United States today. Its incorporation of a prominent U.S. landmark---the Mississippi River, the use of vernacular, and biting social commentary have gained the book recognition as one of the most important books published in the United States. 

Unit 16 Henry James
1 Although Henry James was an American novelist, he actually wrote most of his books while living in London, where he became a naturalized British citizen the year before he died. Born into an intellectual family in 1843, James was named after his father, a prominent social theorist and lecturer. James spent many of his formative years in Europe. There he learned foreign languages and became sensitized to the differences between American and European cultures. This awareness formed the foundation for his later writings, including his forte, the so-called “international novel.” His productive writing life spanned 51 years. During that time, he wrote 20 novels, 112 short stories, 12 plays, several volumes of travel writing and literary criticism, and a significant body of literary journalism. 
2 James dropped out of Harvard Law School in 1864 after only two years of study to pursue a literary career. He first made his name in the “realism” genre as a writer of short stories, which were published regularly in The Atlantic Monthly. James lived for almost a decade in New England, honing his skills writing stories, reviews, and articles. He earned a solid reputation as a skilled short story writer. In 1869, he returned to Europe, traveling in France, Italy, Switzerland, and England before settling back in New England in 1871, where he lived for just a year. In 1872, he traveled abroad again, lived in Paris in 1875 and 1876, and finally moved to London in the latter part of 1876. Here, he made his home for the rest of his life. 
3 James published his first major novel, Roderick Hudson, in 1875. It dealt with an American sculptor living in Italy who struggled with the conflicting drives of his art and his passions. James would return to this character device of the expatriate American in Europe in many of his novels. His basic theme involved the collision of the young culture of an innocent, high-spirited, and democratic United States with the sophisticated older culture of a wise but corrupt and aristocratic Europe. Daisy Miller (1878), the story of a young American woman in Rome, brought him international acclaim. His next book, The Europeans (1878), secured his reputation. In 1881, he published what many consider to be his masterpiece, The Portrait of a Lady. James himself considered this to be his best book along with The Ambassadors (1903).  
4 The lady mentioned in The Portrait of a Lady is Isabel Archer, a brash, self-assured but inexperienced young woman from New York who refuses to compromise her American standards for European society. Taken to Europe by her wealthy aunt, Isabel is adamant that she will explore her freedom rather than follow the expected path to marriage. “I don’t want to begin life by marrying,” she insists. “There are other things a woman can do.” Indeed, some have claimed Isabel to be one of the first feminist heroines in English literature. Isabel rejects two suitors, an American who has followed her to Europe and an English lord, only to accept the marriage proposal of an expatriate American, Gilbert Osmond. The romantic Isabel believes she has found her “freedom” in Osmond, who is in reality a cruel man. 
5 Critics hail The Portrait of a Lady for its perceptive depiction of American expatriate life and its insight into fundamental aspects of the American character, which James recognized was infused with an insistence on freedom and a desire for power. Indeed, early on Isabel admits, “I’m very fond of my liberty.” Later she declares, “I wish to choose my fate.” In literate prose, James contrasts English and American societies and highlights the differences in the expectations of the English and the Americans.  
6 While Henry James was a successful author during his lifetime, the 1940s and 1950s saw a renewal of interest in his work. His writings were translated into many languages. Toward the end of the twentieth century, a reassessment of his work raised his literary standing. He was acclaimed for the subtlety of his novels. Looking back, critics identified in James’s portrayals of the interior lives of his characters the seeds of the “steam-of-consciousness” literary movement that would blossom in the twentieth century.   
Unit 17 Geography in General
1 Often referred to as the “mother of all sciences,” geography is a frequently oversimplified discipline. The study of geography is far more encompassing than being able to name places and landforms. On the contrary, geography seeks to find and understand the connections between people, places, and the Earth. It has developed in many ways since its inception. In addition, there are now many academic divisions occurring both inside and outside the field of geography; these divisions provide different perspectives to investigate the world. 
2 The origins of geography can be traced back to ancient Greece, where the term was first coined by Eratosthenes. The Greeks focused on the distribution of land masses and people and approached geography as a science as well as a philosophy. It was a common theme in the work of many famous philosophers, including Plato and Aristotle. The early Greeks made countless contributions to geography. Scientists during the Classical Period produced the first scale map of the known world. Moreover, philosophers knew the Earth to be a sphere at this time. Even so, after the fall of the Roman Empire, Europeans regressed in geographic knowledge, with many returning to the idea that the world was flat. However, the ground lost in geography by medieval Europe was made up for by the Islamic world. Islamic scientists carried on in the tradition of the Greek philosophers and improved on their theories.    
3 Later, famous explorers such as Marco Polo, Christopher Columbus, and James Cook took advantage of the Islamic advancements in geography. The Age of Exploration took place between the fifteenth and seventeenth centuries and is noted for a shift from the theoretical to the empirical. New navigation tools appeared to enable the trend of empirical research. Using these, geographers began to produce increasingly precise maps. Also during this age, geography was viewed as a valid academic subject. In fact, it was included in university curricula across Europe. The nineteenth and twentieth centuries were characterized by fluctuating trends in geographic thought. The four major phases were environmental determinism, regional geography, quantitative revolution, and critical geography. Each was influential in the creation of geography as it is known today. Modern geography is interdisciplinary. Some related fields, such as geology, appeared in response to similar questions that first sparked interest in geography. Meanwhile, others such as geomatics, materialized in reaction to new technology.  
4 While geographers search for answers related to the distribution and description of the Earth’s surface, geologists study the history and the composition of the Earth. The early Greek philosopher Theophrastus discovered information could be attained from studying soil, rocks, and land forms. During the ninth century, the Chinese scientist Shen Kua observed fossil shells and theorized about the formation of land. According to Kua, land was created in a process of erosion and silt accumulation. Since then, geologists have determined that the Earth is approximately 4.567 billion years old. Additionally, they have proposed many theories to explain how the Earth was formed. Although geology concentrates on different aspects of the world, there is substantial overlap between geography and geology.  
5 Geomatics is another discipline that can be studied in conjunction to geography. Geomatics is a comparatively young science that developed as a result of new technology. It is devoted to the collection, analysis, and management of geographic data. Data is acquired through satellites that orbit the Earth. In addition, information is taken from sensors in the air, in water, and on the ground. This data is then processed by computers and used in many applications. For example, navigating devices such as GPS (Global Positioning System) use geographic data obtained from satellites to provide accurate maps and route information. Other uses of geomatics include land management, natural resource monitoring, and archeological excavation.  
6 The advancement of geography over hundreds of years proves that humans remain fascinated with the world around them. Although geography is not the only way to understand the world, its heavy emphasis on both the physical and social aspects of human existence makes it an extremely useful tool for examining the Earth and its infinite complexities.  

Unit 18 Cartography
1 Maps are ubiquitous in modern life; however, few people know anything about how maps are made. Cartography is the science of creating maps and other visual representations of the world. The methods have changed significantly since ancient times due to improvements in surveying, navigation, and technology.  
2 The earliest map is thought to have been made in 7000 BCE in the ancient city of Çatalhöyük which was in what is now present day Turkey. The map was painted on a wall and showed the city from above. Although its exact function is unknown, the discovery makes one thing certain: humans have long desired to represent their physical surroundings. Ancient maps were not conceived through the same processes as modern maps. While today’s map makers use advanced computers and satellite imagery, early cartographers relied on literature to create maps. For example, Homer’s Iliad, which contained descriptions of actual places, was the basis for many early maps. It may seem strange that a literary work could be used as a model for map making, but the work of the writer and cartographer were parallel in that their aim was not merely to observe their physical surroundings, but to document them. 
3 By modern standards, the maps of the early Greeks were non-representative; that is, they included few place names and no scale to indicate distance between locations. If distances were specified at all, they were calculated according to the time it took to travel between locations. It wasn’t until Eratosthenes, a Greek geographer who lived from 275 to 195 BCE, that the concept of surveying was incorporated in map making. Amazingly, given the technology of the era, Eratosthenes calculated a near-accurate figure for the circumference of the globe. He used his calculations to divide the map of the Earth into quadrants using a meridian, an imaginary north-south line, and a parallel, an east-west line. Ptolemy later expanded on these ideas by creating a coordinate system of east-west, north-south lines, known as latitude and longitude, that were superimposed on maps. His system allowed for the precise assignment of locations. Ptolemy was also the first to include indexed place names and a legend of symbols. His series of atlases is still regarded as the “prototype of modern maps” by cartographers.  
4 During the Middle Ages, Islamic scholars contributed to cartography by adding their geographic knowledge of Spain, India, Africa, China, and Russia. While Islamic maps reflect an extended worldview, European maps from the same period were decidedly less informative. The Europeans used a Beatine Map, often referred to as a T-O map. The maps were circular and divided the world into three continents: Europe, Asia, and Africa. The continents were separated by the Mediterranean Sea and surrounded by the ocean. The medieval view of the world was, however, expanded during the Age of Exploration during the fifteenth through seventeenth centuries. Traveling across oceans to unknown lands necessitated more accurate maps and advanced navigation tools. The invention of the sextant, for example, was a very important development. It allowed explorers to use celestial bodies, most commonly the moon, to calculate their position and chart their progress during travel. After the discovery of the Americas, it was increasingly important to produce accurate maps for the purpose of dividing land.  
5 After the eighteenth century, map making entered a new age. With the popularization and spread of printed media, they became increasingly available to the public. Developments in photography and aviation made it possible for photographs to be taken of land from above, providing for accuracy in cartography. Perhaps the most influential invention in modern cartography is the development of computers and electronic technology. Most maps are made exclusively with computer programs. Digital cartography allows cartographers to create precise and detailed maps. Furthermore, modern maps have many variations. Maps are not only used to show where a location is but also to portray political borders, geographic features, and even population densities.      
6 Maps are used to represent physical realities and depict our perceptions of the world. With advancements in surveying, navigation, and technology, it is no surprise that modern maps look quite different from those of ancient Greece or medieval Europe. Because of those improvements, humans have a much more accurate picture of the Earth. 

Unit 19 Africa
1 Made up of 53 countries, Africa is the second largest continent in the world. The continent is typically divided into five geographically and culturally unique regions: Northern, Western, Middle, Eastern, and Southern. It is not surprising that the enormous continent is not homogeneous. It boasts one of the most diverse geographies in the world and is home to a plethora of natural resources. Moreover, the African population makes up an equally diverse landscape of cultures and traditions.  
2 Northern Africa is the area that spans the Sahara Desert, the Maghreb, and the Nile River. It includes seven countries: Algeria, Egypt, Libya, Morocco, Sudan, Tunisia, and Western Sahara. The Sahara Desert makes up ninety percent of the region. It covers an impressive 9,000,000 kilometers. Western Africa is a stretch of semi-arid land that is bordered by the Atlantic to the west and the Sahara Desert to the north. Fifteen countries form the region: Benin, Burkina Faso, Côte d’Ivoire, Cape Verde, Gambia, Ghana, Guinea, Guinea-Bissau, Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone, and Togo. Central Africa occupies the area between the African Great Lakes and the Gulf of Guinea. The area is comprised of the following countries: Angola, Cameroon, Central African Republic, Chad, Democratic Republic of the Congo, Republic of the Congo, Equatorial Guinea, Gabon, Burundi, Rwanda, São Tomé, and Príncipe. Eastern Africa embodies the typical images of the continent with its stunning terrain. The Horn of Africa---Djibouti, Eritrea, Ethiopia, and Somalia---is the easternmost land mass. It is home to approximately 220 mammals and over 90 species of reptiles. The world’s second largest lake, Lake Victoria, spreads across parts of Uganda, Kenya, and Tanzania. Finally, ten countries form the southern part of the continent. These include Botswana, Lesotho, Namibia, Malawi, Zambia, Zimbabwe, South Africa, Swaziland, Mozambique, and Madagascar. The landscape of Southern Africa ranges from dry plateaus to white sand beaches.  
3 The cultures in Africa vary as much as the terrain. There are over 30 religions practiced on the continent and over one thousand languages spoken. Furthermore, in all parts of Africa, culture is steeped in a dynamic musical tradition. In Northern Africa, Islam influences all parts of life, including the music. The vocals are typically long, fluctuating notes that are as mesmerizing as they are haunting. Singing is usually accompanied by tambourines, drums, bagpipes, and flutes. In other parts of Africa, however, the drum is king. West African music is characterized by throbbing rhythms and call-and-response-style singing. Many music historians attribute the creation of New World music genres such as jazz and rock-and-roll to West African musical influences that were transferred to the Americas through the trans-Atlantic slave trade. Additionally, this is not the only case of African music evolving. In the Democratic Republic of Congo, a style of music called Soukous was created. It is a mixture of traditional Congolese drumming and Afro-Cuban sounds. Soukous has become internationally popular since the 1930s and is performed all over the world.  
4 Aside from musical tradition, Africa is also rich in natural resources. Pockets of valuable oil and natural gas have been found throughout Africa. It is the site of some of the largest petroleum reserves in the world. The continent is also replete with minerals and precious metals. For example, diamonds, gold, platinum, chromium, cobalt, and iron are all found in Africa. These resources are precious commodities in the global economy. Unfortunately, due to mismanagement and political corruption, most African countries have not benefited from their rich environment and remain amongst the poorest in the world. 
5 Although many African nations are recognized because of war and famine, Africa has much to offer culturally and geographically. There is no where else in the world where one can find all the marvels that Africa possesses in one place. It offers numerous geographic wonders, from seemingly endless desert to lush exotic rainforests. Additionally, Africa’s vibrant cultures and traditions are slowly gaining international recognition and influencing other cultures around the world.  

Unit 20 Europe
1 On maps of ancient Europe, the continent was depicted as the center of the universe. Although modern cartography has proven otherwise, Europe remains a strong cultural and economic power globally. With significant contributions ranging from literature to philosophy, it is seen as the center of Western knowledge and religion. Furthermore, the Industrial Revolution that is responsible for modern manufacturing and global trade was born in Europe.  
2 Europe is comprised of a number of small countries. The Scandinavian Peninsula---Norway, Sweden, and Finland---juts from the Russian mainland and is the northernmost landmass. The western coasts of Estonia, Latvia, and Lithuania are bordered by the Baltic Sea. The Baltic also lies north of Denmark. Across the North Sea from Denmark is the United Kingdom and its Western neighbor, Ireland. Finally, northwest of the British Isles is Iceland, comparatively isolated in the Denmark Strait. The above countries are collectively known as Northern Europe. Western Europe is formed by nine countries. Germany is located south of the Baltic Sea. It is bordered by the Netherlands, Belgium, and Luxembourg to the west. Switzerland, Liechtenstein, and Austria create the southern border of Germany. France is located across the English Channel. France’s southeastern neighbor is Monaco. Southern Europe is formed by the countries of the Iberian Peninsula--Spain and Portugal. Italy, Greece, Turkey, and the small countries that surround the Mediterranean Sea--Albania, Andorra, Bosnia and Herzegovina, Croatia, Gibraltar, Republic of Macedonia, Malta, Montenegro, Serbia, and Slovenia are also part of Southern Europe. Finally, Eastern Europe is the region between Russia and the countries of Western Europe. Belarus, Bulgaria, the Czech Republic, Hungary, Moldova, Poland, Romania, Slovakia, and Ukraine are considered Eastern Europe.    
3 The small size of the continent accounts for a significant amount of cultural overlap resulting in a multilingual, cosmopolitan society. Europeans have been credited with producing some of the world’s most famous art and literature. The literary tradition of Europe is grounded in Greece, which is where enduring classics such as the Odyssey and the Iliad came from. Literature is varied throughout the continent. French and English literature are perhaps the most widely read in the world. Due to colonialism, French and English literature reached a greater readership than ever before. Recently, however, other European literature has become popular as well. For example, Czech writer Milan Kundera and his works, The Unbearable Lightness of Being and The Joke, have garnered fans with his beautifully rendered portrayals of life in Czechoslovakia during the Communist era. Scandinavian literature has also found new audiences and is known particularly for producing stellar playwrights. Henrik Ibsen, a nineteenth century Norwegian playwright, is known as the “father of modern drama.” His work was critical of Victorian values and explored morality previously unheard of in literature. 
4 The production of books from any nation would not have been as easy if not for the development of the steam-powered press. The press was invented in 1812 at the beginning of the Industrial Revolution. The Industrial Revolution was sparked in Britain and changed the face of modern Europe. It was also a solution to promoting wealth on the continent despite its having almost no natural resources. Although minerals and iron ore can be found in some European nations, they are not of good quality compared to the raw materials that can be imported for considerably less than extraction would cost. In countries with arable land, such as Germany, France, and Italy, agriculture is used to support the economy. However, the top five most prosperous European countries depend on industrial manufacturing for economic stability. With the exception of Norway, most countries do not rely on natural resources to drive their economies. Norway supports its economy with the mining of iron ore, copper, lead, zinc, titanium, pyrites, and nickel. However, its most exported commodity is petroleum, which also makes Norway one of the most stable economies in the world.    
5 Europe continues to grow in many ways. Thanks to the Industrial Revolution, Europe is one of the most economically developed areas of the world. The lack of natural resources has not hindered its growth. Furthermore, the European literary tradition persists as national literatures become more popular outside of their countries of origin.
Unit 21 Australia
1 Located in the South Pacific, Australia has the distinction of being the only country that is also an entire continent. The country has a current estimated population of 20 million. But Australia has grown significantly since it was first colonized by Europeans in the late eighteenth century. The original population of Indigenous Australians has since shrunk, industry has grown from the discovery of precious natural resources, and sheep and cattle stations have been established on land that would otherwise be useless. 
2 The original inhabitants of Australia are sometimes called aboriginals. However, the term has fallen out of favor due to its negative connotations. More commonly accepted terms are Indigenous Australian or Koori. The Kooris arrived on the continent around 48,000 BCE. Anthropologists hypothesize that the Indigenous Australians walked over a land bridge that once connected Australia to New Guinea. There were many groups of Koori that wandered throughout the country as hunters and gatherers. Their strong spiritual connection with the land is now known to date back thousands of years. Scientists estimate that at the time Europeans arrived in 1770, there were anywhere from 250,000 to 1 million Kooris on the continent. After the Europeans began to colonize, the Koori population went down significantly due to diseases such as chicken pox, smallpox, and influenza. The population was further weakened by a government-led displacement policy. One estimate speculates that there was a 90 percent decrease in their population from 1788 to 1900. Today, the Koori make up 2.4% of the Australian population. Of the 350-750 different languages that were once spoken, only 200 remain. Despite the significant decrease, the Koori retain many traditions. One example of a lasting tradition is the Corroboree, which is a ceremonial meeting of Indigenous Australians. The Corroboree is known for musical and dance performances.  
3 Most of the Australian population lives in the city centers along the coast. With barely over six percent of arable land, most of Australia is comprised of semi-arid or desert regions. Luckily, the non-arable regions have proved to be rich in minerals and metals. Mining has been an important key factor in the Australian economy since the first discovery of silver in South Australia in the mid-nineteenth century. Today, a variety of minerals and resources are mined, including bauxite, coal, iron ore, copper, tin, gold, silver, uranium, nickel, tungsten, mineral sands, lead, and diamonds. Furthermore, there are approximately 151.2 billion gallons in confirmed petroleum reserves in Australia. However, the extraction of natural resources has not been without consequences for the environment. Gold mining in Victoria has led to erosion caused by considerable deforestation. The areas around mining towns are also adversely affected by pollution from mining.  
4 Despite the large amount of natural resources, a big percentage of export money comes from wool and meat. Cattle and sheep are raised for this purpose on large rural tracts of land called cattle and sheep stations. The owners of the stations are called graziers. They often raise a mixture of sheep and cows to protect themselves from changing prices for wool or beef. The stations are in the Australian outback.  
5 Typically, they are developed on government-owned lands. Graziers are entitled to the land under pastoral leases, which are agreements between farmers and the government allowing the use of government property. Stations are isolated from urban areas and from each other. In fact, most stations are at least 160 kilometers away from the next. The isolation has led to the development of long-distance education called the School of the Air. The schools provide children who live on the stations with lessons and direct contact with teachers via the Internet. The remote stations are also serviced by the Royal Flying Doctor Service, an air medical service that provides emergency airlifts for citizens who live on stations.        
6 Generally little is known about Australia’s most interesting historical and modern features. Indigenous culture remains and slowly penetrates the conscience of those of European descent with its unique history and living traditions. Australia has also created a name for itself in the world economy with mineral mining and by raising cattle and sheep.  
Unit 22 North America
1 When explorers first arrived in the Americas, the area was called the New World. When they returned to Europe, these explorers recounted fantastic myths about cities of gold, which inspired more people to come to the new lands. As Europeans pushed farther west in the continent, they were never able to find golden cities. Instead they found other marvels, including the areas that are known today as the Grand Canyon, the Rocky Mountains, and Yellowstone National Park.  
2 Imagine the wonder the Grand Canyon inspired in the first explorers who encountered it in 1540. Located in Arizona, it is over 445 kilometers long and over 1600 meters deep in some places. The canyon was sculpted out of the Colorado Plateau by the waters of the Colorado River, revealing rocks that tell an amazing geological story. Scientists have determined that the canyon itself is probably two to six thousand years old. However, parts of the rocks that make up the Grand Canyon are up to two billion years old. Humans have lived in the area for as long as 12,000 years. The area was once host to a variety of indigenous cultures, including the Anasazi and Hopi Indians. These Native Americans were forced to leave the area because of recurrent droughts and later, external pressure from U.S. colonization efforts. Dwellings carved into the sides of the canyon remain as signs of their habitation and are now protected for archeological research. The Grand Canyon itself was made a National Park in 1919. As one of the seven natural wonders of the world, the Grand Canyon is a popular destination for tourists. Visitors come for sightseeing, whitewater rafting, hiking, and running---activities which attract approximately five million visitors per year.  
3 Not far from the Grand Canyon are the Rocky Mountains. The Rockies extend from the Rio Grande River in New Mexico to the Liard River in British Columbia, Canada. Older portions of the mountains date back 3,980 million years, while the younger ranges were created approximately 65 million years ago. The mountain range constitutes the Continental Divide. Many rivers originate in the Rockies, and the divide determines the direction their waters run. Most rivers drain into the Pacific, Atlantic, or Artic Oceans. The Rocky Mountains were first explored by the Spanish conquistador Francisco Coronado in 1540 but were not studied extensively until the Lewis and Clark Expedition from 1804 to 1806. Following the discovery of gold in California in the 1800s, railroads were built through the Rocky Mountains to enable westward expansion. In 1905, more than 265,770 acres in Colorado were designated as the Rocky Mountain National Park by President Theodore Roosevelt. There are over 350 trails and 150 lakes in the immense park. It is a popular destination for hiking, horseback riding, rock climbing, cross-country skiing, fishing, and camping.
 4 The first and oldest national park is located farther north along the Rockies in parts of Wyoming, Montana, and Idaho. Yellowstone National Park covers 8,982 square kilometers and is home to Old Faithful, the most famous geyser in the world. Although it is not the largest geyser in the park, it is popular because it is extremely active and predictable. The geyser erupts every 65 to 92 minutes and can spew out 8,400 gallons of water. In addition to Old Faithful, Yellowstone also features a number of other geothermal phenomena, including about ten thousand hot springs. Yellowstone is situated over an active volcanic hotspot on the Earth’s surface, which is responsible for its geothermic activity. Early explorers were understandably astounded by the site and were met with disbelief when they recounted their experiences; the area was more thoroughly studied later, which proved their stories were true. It wasn’t until 1869 that there was a detailed expedition, which documented the geysers and springs as well as the flora and fauna. Soon after, it was suggested that the park be protected, and in 1872 it was declared the first National Park by President Ulysses S. Grant.  
5 North America may be very different from when it was first discovered by the Europeans, but the wonders that once awed the explorers continue to amaze and inspire all that encounter them today. The Grand Canyon, Rocky Mountains, and Yellowstone National Park remain American national treasures and are revered by visitors from all over the world.
Unit 23 Weather and the Atmosphere
1 Most people agree that the weather is an important part of daily life. It influences everything from travel plans to how people dress. Yet few people understand the basic mechanisms that cause rain, wind, or other weather-related phenomena. Weather is affected by many factors, including atmospheric changes and jet streams. Understanding these factors has allowed scientists, called meteorologists, to study the weather and to be able to predict future weather patterns. 
2 Almost all changes in the weather are triggered by variations in pressure and temperature in the atmosphere, the gaseous bubble that surrounds the Earth. The atmosphere is made up of many gases, including nitrogen, oxygen, argon, and carbon dioxide. The gases combine to form what is commonly called air. The atmosphere is divided into five layers: the exosphere, thermosphere, mesosphere, stratosphere, and troposphere. Each layer is distinct in temperature and molecular makeup. Most weather events occur in the troposphere. This is the lowest region of the atmosphere and extends approximately 13 kilometers above the surface of the Earth. Depending on the surface and the season, the temperature will either rise or drop. For example, during the summer, temperatures are typically higher because the area is closer to the sun. When the surface temperature increases, it causes the air molecules to expand and create a low pressure system. If a low pressure system is surrounded by a high pressure system, it will usually result in precipitation and other types of storms. Additionally, if two air masses of differing pressures meet, windy conditions are created.  
3 Although changes in the troposphere are responsible for most climatic incidents, events in the stratosphere also affect the weather. The changes that occur in the stratosphere, the layer above the troposphere, are not well understood by meteorologists. Particularly important are jet streams, the air currents that flow eastward in the stratosphere. The jet stream flows between warm and cold air masses and indicates the location of an extreme contrast in surface temperature. In winter, the jet streams are stronger and can move at speeds of over 400 kilometers per hour because of the temperature contrast between arctic air and tropical air masses. On the other hand, the temperature gradient during the summer is much less pronounced and the jet streams are weaker. Jet streams are often responsible for pushing fronts through countries and for shifting storm systems.  
4 As scientists began to discover the causes and effects of pressure changes and jet streams in the atmosphere, it was increasingly applied to weather forecasting. In the past, people in the United States and Canada anxiously waited for the appearance of folk forecaster Punxsutawney Phil. Phil, a groundhog, could supposedly predict how much longer winter would last. Although Groundhog Day is no longer seen as an important meteorological gauge, it demonstrates how people answered the need to understand and predict the weather. Now meteorologists observe the atmosphere and use various tools to help them create forecasts. The most basic of those are the thermometer, which measures temperature, and the barometer, which measures air pressure. Modern science has also provided meteorologists with advanced tools to determine and measure wind speed, wind direction, and humidity. Weather balloons, called radiosondes, are launched into the atmosphere and tracked by satellite systems to provide precise data for forecasters. Furthermore, different techniques have been developed for predicting the weather. The persistence method supposes that the weather will stay the same and is only effective for short-term forecasting. The numerical forecasting method takes advantage of the technology available and uses computers to compile data from numerous sources to create a model of the atmosphere. Finally, the ensemble method calculates averages to form models that are supported by past events. Despite improved technology, the accuracy of forecasts diminishes as the range of the forecast gets longer.  
5 Weather forecasting has come about directly as a result of the improved understanding of the weather. Without knowledge of the atmosphere and jet streams, forecasters would be no better off than the groundhog, Punxsutawney Phil. Humans need to understand the weather for several reasons; it is an important natural force that affects human activities in many ways and moreover, drastic changes in weather patterns are indications of unrest in the atmosphere, such as global warming.
Unit 24 Volcanoes

1 Because of their terrific eruptions and mysterious power, volcanoes were often the center of ancient myths. Research has since dispelled the mythology of volcanoes, and scientists have developed theories about volcano development and the reasons why they erupt. Furthermore, they have also discovered why volcanoes are not uniform in physical appearance.    
2 Volcanoes are not created as a result of a sole event but their astonishing formation is closely tied to movements of the tectonic plates that cover the planet. If the Earth were an egg, the shell would be representative of the crust and the egg itself would be analogous to the mantle. When this shell is shifted, parts of it collapse and expose the mantle beneath. When this happens to the Earth, hot magma from the mantle flows freely from the separated plates and cools to form new crust; hence explaining how volcanoes form along divergent tectonic plates. Volcanoes located along divergent plates erupt frequently and usually result in the creation of volcanic islands. Volcanoes also form through subduction---when tectonic plates come together and one plate is forcibly pushed under another. When the bottom plate comes into contact with the mantle, it melts and seeks an outlet for excess magma on the surface. Another type of volcano is created far from plate edges, over areas of intense pressure called hotspots. Sometimes magma from the mantle develops pressure-filled columns that eventually rise and vent on the surface. Hotspots remain stationary as the plate continues to shift above it, which means that the volcanoes eventually become extinct and that other volcanoes will come into being as the plate shifts. The most recent type of volcano was discovered in 2006. It develops over areas called petitspots, which are created when cracks in tectonic plates appear far from a boundary, thus allowing magma to flow freely from the cracks in the plate.  
3 Just as volcanoes are formed through different processes, they also exhibit distinctive physical features. The most commonly and easily recognized are called volcanic cones, which are cone-shaped and exhibit a large bowl-shaped vent at the top. Volcanic cones form when rock fragments known as ejecta are expelled from the vent and then harden around the vent to create a cone. A stratovolcano is another type of volcano that is characterized by very steep sides. Stratovolcanoes exist along convergent tectonic plates and are comprised of many layers of hardened lava and ash. These volcanoes erupt sporadically and have very viscous lava, which hardens quickly. Next, shield volcanoes---or lava mounds---are formed by quiet eruptions that ooze large amounts of liquid lava which spread out in flat layers and accumulate to form sloping sides that resemble a shield, hence the name. Shield volcanoes form above hotspots and along divergent plate boundaries. Finally, supervolcanoes are large dangerous volcanoes that can cause massive destruction and climatic changes. They have a large caldera, or crater, and release ash and sulfur.  
4 A good example of a supervolcanoe is Krakatoa, a volcanic island in the South Pacific. Although extremely active for ages, its most destructive blast occurred in 1883. Beginning in May, scientists recorded heavy seismic activity and when it finally erupted in July, two-thirds of the island was completely destroyed. There were actually four eruptions; the last is thought to have been the loudest sound ever heard by humans. The consequences of the eruption were varied: shortly after, tsunamis occurred on coasts as far away as Africa, and the average global temperature decreased by approximately two degrees in the years that followed. A majority of the destruction on the island was caused by fast pyroclastic flows, similar to those that destroyed Pompeii in 70 CE when Mount Vesuvius erupted in Italy. In Sicily, the famously active Mount Etna destroyed the town of Nicolosi in 1669.     
5 The destructive history of volcanoes has hardly lessened the general interest in them. By studying volcanoes, scientists have learned more about the Earth. Furthermore, because of their relation to other seismic activities, observation of volcanoes has led to insights that may help save lives in the event of another violent eruption such as that of Krakatoa.
Unit 25 The World's Deserts

1 Contrary to the image of rolling sand dunes and scorching heat, deserts are much more diverse than most people envision. In addition to the blazing hot temperatures of popular imagination, there are also vast, icy stretches of land known as cold deserts, and though hot deserts and cold deserts are different in some respects, they are similar in ways related to climatic patterns, vegetation, and wildlife. 
2 The climatic differences between hot deserts and cold deserts are obvious from their names. Without cloud cover or water to moderate temperatures, hot deserts can reach up to 120°F Fahrenheit (F) during the day. The Sahara, the largest hot desert in the world, holds the record for the hottest daytime temperature ever recorded at 135°F. Meanwhile, the highest average temperature in the warmest month in the Antarctic Desert is 20°F. Although their temperatures are extreme opposites, all desert regions are defined by the same factor, which is their lack of precipitation. The lack of rain in deserts is caused by either of two phenomena: rain shadow or extreme distance from a source of moisture. A rain shadow is created when air masses lose all their moisture as they travel over mountains, leaving no precipitation for the areas on the other side of the mountain. Deserts in the western United States, for example, are located in rain shadow regions. Meanwhile, montane deserts are areas in high altitudes that are far from oceans and rivers, such as several parts of the Tibetan Plateau. The Antarctic Desert, the largest desert in the world, amazingly receives less than ten millimeters of precipitation per year. Combined with high altitude, precipitation is also sparse in Antarctica because weather fronts do not reach inland. 
3 The word desert comes from the Greek word for “abandoned.” However, most deserts are hardly so. Despite the extreme climate, both hot and cold deserts are perfectly capable of supporting a variety of plant life. Plants called xerophytes, those that have become tolerant to dryness, thrive in all kinds of desert regions. Some vegetation, such as the prickly pear cactus, has adapted to store and use water more efficiently while other plants have developed intricate root systems that extend deep into the earth to locate water sources. Plants anchor the soil and help prevent erosion, aiding the growth of more vegetation. In cold deserts, which are vegetated mostly by grasses, shrubs, and mosses, the flora has adapted over millions of years to endure the poor soil quality, limited sunshine, and freezing temperatures. In these regions, plants do not have roots, stems, or leaves. These are called non-vascular plants. Furthermore, the plants will only grow for about two weeks out of the year when the temperatures are slightly warmer.   
4 Plant life is not the only life form that inhabits deserts. Although one may imagine the desert as the loneliest of all landscapes, the world’s deserts are actually filled with the most resilient creatures on the planet. Animals that live in hot deserts have evolved to withstand the heat. Cold-blooded animals, such as snakes and spiders, move in and out of shade to control their body temperature in a process called thermoregulation. It is also possible for birds and mammals to stay alive in deserts, although most are nocturnal in order to prevent water loss during the day. Desert animals and plants often have symbiotic, or mutually beneficial, relationships, such as that between bats and the Saguaro cactus in the Sonoran Desert---the bats eat the Saguaro cactus for its thirst-quenching fruit and in the process pollinate the cactus. Animals in cold deserts are also very rugged and have found different ways of dealing with severe conditions. The collared lemming of the Alaskan Arctic is covered with thick fur that turns white in the winter. Its fur, which helps keep it warm, also serves as camouflage to help protect it from predators. 
5 The world’s deserts appear to be vastly unalike, from the sandy expanses of the Sahara to the sheets of thick ice that cover Antarctica. It seems that hot and cold deserts should have virtually nothing in common. Closer investigation, however, will reveal similarities that are not immediately obvious, specifically in regard to climate patterns and the fascinating ability to support numerous life forms.  
Unit 26 Earthquakes and Tsunamis

1 Earthquakes and tsunamis are amongst the most terrifying of natural disasters. When they occur naturally, it is a result of the Earth’s tectonic plates shifting. But earthquakes are distinct from other natural disasters. They can be induced by human activities, such as mining. Furthermore, the seismic waves that produce earthquakes also cause other potentially dangerous conditions, including tsunamis. 
2 Before the Tectonic Plate theory developed in the 1960s, there was no valid explanation for the incidence of earthquakes. Ancient Greeks believed earthquakes were caused by winds that were trapped in the Earth. And in the nineteenth century, people attributed the instance of earthquakes to violent subterranean explosions. Scientists then discovered that the Earth’s outermost surface, or crust, is comprised of a number of tectonic plates, which are like pieces of a puzzle that float over hot, molten rock. When the pieces of the puzzle come into contact with each other, energy is created from the friction between the two plates. The friction leads to failure along a portion of the plate boundary called a fault. If the accumulation of stress along the fault becomes too great, the Earth “snaps,” creating seismic waves that result in an earthquake.  
3 It is still impossible to predict earthquakes, but scientists have formulated different systems for measuring them. The most well-known is called the Richter Scale. It was developed in 1935 by Charles Richter to measure the intensity of earthquakes in California. The scale ranges from zero to ten and is determined by measuring the size of the largest seismic wave recorded during an earthquake. Because the Richter Scale was created specifically for measuring small earthquakes, it is unable to accurately measure earthquakes larger than a 6.8. The moment magnitude scale is a more precise tool which measures the energy released rather than the size of waves. The largest recorded earthquake ever recorded by the moment magnitude scale was the Great Chilean Earthquake, which took place in 1960 and registered at 9.5. The number of deaths have been estimated to be two to six thousand, which is relatively low for a catastrophe of that extent.   
4 Minor earthquakes can go undetected, but larger quakes can produce disastrous results. On land, they can cause massive landslides or avalanches. Additionally, the seismic waves that are responsible for creating tremors on land are also responsible for creating tsunamis in the ocean. Often referred to as tidal waves, tsunamis are not actually caused by the same forces that create waves. Waves are caused by wind, while tsunamis are caused when seismic energy displaces large amounts of water. For example, when an earthquake occurs in the ocean, it creates a higher sea level and the water above rises. Unlike a wave, a tsunami is more destructive because of the weight and power of the ocean behind it. Because earthquakes or volcanic eruptions often trigger tsunamis, they are closely monitored by seismologists in order to warn that a tsunami may soon strike; however, there is little that can be done in terms of prevention. Areas that are frequently hit now employ tsunami warning systems, but they are not much help for sudden tsunamis.  
5 The 2004 Sumatra-Andaman tsunami is a prime example of how fast-moving tsunamis can catch entire countries off guard. It is remembered as the most devastating tsunami in recorded history with over 175,000 fatalities and 42,000 more missing. After a massive earthquake (9.2 on the moment magnitude scale), a tsunami developed in the Indian Ocean and hit coastal communities in Indonesia, Sri Lanka, India, and Thailand. Shelves of water up to almost 30 meters high pummeled coasts surrounding the Indian Ocean and in most cases, decimated everything in their path. Miraculously, areas that had trees along the shore were protected when the trees absorbed most of the tsunami’s energy, leaving the surrounding villages practically unscathed. 
6 The unpredictable nature of earthquakes and tsunamis make them extremely dangerous. Scientific advancement has illuminated the mechanisms that cause these natural disasters but has yet to come up with a reliable method of predicting them and minimizing the ensuing devastation. Research continues, however, so that tragedies such as the 2004 tsunami can be avoided in the future.
Unit 27 Oceanography

1 The relationship between man and ocean has long been conflicted. Humans cannot help but marvel at the mystery and the sheer immensity of the ocean, yet the struggle to understand the ocean has created a hostility that is best exemplified by the Russian writer Anton Chekhov: “The sea has neither meaning nor pity.” Oceanographers, scientists who study the Earth’s oceans and seas, have helped clarify some of the most widespread misunderstandings about the ocean. Through investigation, they have learned about the physical, biological, and chemical aspects of the ocean. They have used their knowledge to make compelling predictions about everything from seismological activity to climate.  
2 The first oceanographers were those who spent the most time in the ocean---fishermen and mariners. Equipped with only their nets, they had no means to study the depths of the ocean. Even so, they still produced very helpful information about the ocean surface. They recorded their observations about the winds, ocean currents, and the sea life they encountered. Later, sonar and satellite technology allowed oceanographers to learn about what lies beneath the water. Modern oceanographers have been able to map the ocean floor. This has revealed many interesting things about the ocean’s topography. At the edge of each continent, there is a stretch of submerged land called the continental shelf. In some parts of the world, the continental shelf is up to 1,500 kilometers wide, while in others, it is practically non-existent. Nonetheless, at the edge of the continental shelf is a sudden drop, called the continental slope. The slope is very steep and eventually gives way to the abyssal plains of the ocean floor.  
3 For many years, very little was known about the abyssal plains or the animals that lived there. It seems only natural that deep waters would become the birthplace of many legendary sea monsters such as the sea monk of Danish folklore. As early as 1545, there were reported sightings of a tentacled terror off the coast of Denmark. The monster was allegedly up to five meters long and had numerous arms with which it could capture its prey. It remained a part of folklore until a nineteenth century zoologist proposed that the legendary sea monk was nothing other than a giant squid. This is not the only case of misidentified sea life. Because of the great depths in which many fish live, it has been extremely difficult for marine biologists to accurately estimate exactly how many types of fish there are in the ocean; in fact, most research specimens are either accidentally caught in nets or found in the stomachs of bigger predators, such as sperm whales. Although little is known about what other creatures inhabit the deep sea, deep sea fish often show signs of adaptations that are thought to aid them with hunting in the dark waters. For example, the angler fish, which lives in waters up to 3,048 meters deep, has a glowing growth attached to its head that serves as a lure for its prey.  
4 In contrast to deep sea biology, oceanographers have learned a great deal about the chemical composition of the ocean. The salinity of seawater varies by region but is usually in the range of 35 parts dissolved salt per 1,000 parts water. Seawater also contains many chemicals such as carbon, nitrogen, oxygen, and phosphorus. Since those chemicals are essential to sustaining marine life, scientists can use information about seawater composition to assess the effects of human activity, such as mining or fishing on marine animals. Furthermore, by studying the chemical makeup of the sea, scientists have been able to determine the history of marine processes such as tectonic plate movements or glacier formations.    
5 Considering that oceans and seas cover almost two-thirds of the Earth’s surface, it is not surprising that people are interested in them. Oceanographers examine the ocean in order to understand it on geographical, biological, and chemical levels. Modern oceanographers are much more advanced than fishermen and seamen; however, in some ways they aim to answer the questions that were first posed by them.
Unit 28 Ice Ages
1 In studying the history of the Earth, geologists have uncovered evidence of numerous ice ages that occurred throughout the past million years. According to scientists, the last ice age ended approximately ten thousand years ago. Technically, an ice age is any period when continental ice sheets cover portions of the Earth, as they currently do in Antarctica. However, the more common definition of an ice age is a period when the majority of the Earth’s surface is blanketed by ice sheets and glaciers. Although it is difficult to determine the exact cause of the ice ages, scientists have examined chemical, geological, and archeological evidence to propose several theories.  
2 First, some scientists hypothesize that ice ages are triggered by changes in the atmosphere. The atmosphere is composed of various gases. Many of these gases, such as water vapor, carbon dioxide, methane, nitrous oxide, and ozone help absorb the heat from the sun’s rays, resulting in a phenomenon called the greenhouse effect; however, when greenhouse gases decrease, the Earth suffers a general drop in global temperatures. Another theory considers continental shifting, which results from plate tectonics and the potential blockage of warm water currents. According to proponents of this theory, when the continents are pushed into particular positions, the land masses can prevent warm water currents from the tropics from reaching polar regions, which in turn prevents the thawing effect of warm water and causes snow and ice to build up at the poles. Finally, some scientists posit that changes of the Earth’s position in relation to the sun may alter global temperatures. A twentieth century scientist named Milankovitch proposed the idea that the Earth’s orbit changes course approximately every 100,000 years. These intervals, called Milankovitch Cycles, encourage some scientists to suggest that the change in orbit results in temperature variations when the Earth is farther from the sun. Although there is still no consensus among those in the scientific community, it is a distinct possibility that portions of all three theories are responsible for ice ages. 
3 Regardless of the cause, scientists agree that certain processes exacerbate and moderate periods of glaciation. When temperatures decrease and precipitation increases, the result is the accumulation of ice and snow. Both are highly reflective and as a result, less of the sun’s heat is absorbed. The Earth’s surface becomes colder and the snow does not melt. Ice sheets develop and widen as the cycle continues.  Conversely, when snow covers rocks, it prevents them from weathering or breaking down. The weathering of rocks is an important process in removing atmospheric carbon dioxide. As a result, carbon dioxide, an important greenhouse gas, increases. More carbon dioxide causes a more intense greenhouse effect, which eventually warms the Earth.
 4 One of the most important sources of evidence about ice ages is glaciers. Glaciers are formed when snow and ice collect and are compressed under their own weight. Scientists contend that during the last ice age, 30 percent of the Earth was covered by glaciers. Because glaciers alter every surface they encounter, most information about the previous topography is lost. Still, glacial deposits and erosion provide sufficient data for geologists to hypothesize about climatic periods. For example, during the Wisconsin glaciation, frozen masses covered much of North America. The scientists who study glaciers, called glaciologists, discovered that the Great Lakes and most of the Minnesota lakes were not only carved out by glaciers but later filled by water from the melted mass. Other typical land forms left by glaciers are U-shaped valleys. These valleys are common in the Rocky Mountains where glaciers traveled down slopes and deposited small boulders along the way. In addition to studying the results of past glaciers, glaciologists also monitor current glacial masses for signs of future climactic changes. Of concern for many is the advent of global warming, which is slowly causing the retreat of glaciers. Scientists fear that the excess melt water from glaciers could change the course of warm water currents such as the Gulf Stream and lead to another ice age.  
5 There remain many questions about the causes of ice ages, but the theories that have been proposed have helped illuminate the many factors that may be involved. As glaciologists continue to study glaciers, perhaps they will get closer to uncovering the truth about ice ages.   

Unit 29 Native Peoples

1 When European explorers first came into contact with the native peoples of Polynesia and North America, they had no idea of the rich cultures they had stumbled upon. Located thousands of kilometers away from each other, Polynesian and Native American cultures are undoubtedly different. Despite their differences, however, both societies are similar in regard to their original settlement and their sad histories following the arrival of Europeans.  
2 The origins of both cultures have been the subject of lingering debate. A commonly held theory in the scientific community is that humans did not evolve in either the Americas or on the Polynesian islands. This suggests that indigenous people must have traveled from other areas of the world. Different theories have been proposed to explain the origins of Native Americans. The most widespread belief is that Native Americans walked from Siberia to the North American continent over fifteen thousand years ago. Upon reaching the Americas, the newcomers spread throughout North and South America. This theory is supported by recent genetic research, which has linked the DNA of Native Americans to that of ancient Siberians. Additionally, linguists have proven that several Native American languages are related to the languages spoken in Siberia. 
3 Meanwhile, Polynesian and Maori cultures developed after people from Southeast Asia settled on the Pacific islands. Archeological findings and oral history prove that people first arrived on the Polynesian islands in 1800 BCE. As adept navigators and seafarers, they began to travel to nearby islands as their populations exploded. Since they had no economic reason for speaking the same language throughout the islands, different Polynesian tribes formed distinct languages, though all of them have roots in Malayo-Polynesian languages. For example, the name for the Maori means normal or common. Similar words have been noted in other Polynesian languages as well. Additionally, like the Native Americans, DNA has been an important tool in determining the genetic origins of Polynesian groups. Common genetic strains have connected peoples of Polynesia to those in Taiwan. 
4 From the time of their initial settlement until the arrival of Europeans, both the Native Americans and Polynesians developed cultures and traditions that were very much their own. European colonists, however, were blind to the traditions. Their actions showed a disregard for the native peoples, and they almost succeeded in eliminating both cultures. Indeed, the history of both peoples after European arrival reads like pages from the same book. The first encounter with Europeans for each of the cultures occurred about 100 years apart. The initial reaction of the natives was one of amazement. The Europeans astounded them with the novel items they brought with them. But in addition to their trinkets, the Europeans also brought disease. Some of the most fatal imports were measles, smallpox, and malaria. Never having been exposed to European maladies, the natives had no immunity defense. As a result, they began to die in huge numbers. It is estimated that up to 50 percent of the Maori peoples died from European diseases. Some tribes were completely killed while others barely survived the epidemics. The small populations that remained then had to battle the territorial expansion of the Europeans. Although both peoples had a very strong bond to the land, they did not conceive of ownership the way Europeans did. That does not mean there were no understood tribal territories. For example, the Maori term Tangata whenua literally means “people of the land.” It was used to describe which land belonged to a tribe. Regardless, the Europeans established ownership of regions on which Native Americans and Polynesians lived and hunted. The natives were forced to live in unfamiliar areas, which were often already claimed by other tribes. For societies already weakened by disease, being forced from their land was a death knell for their ways of life and traditions.  
5 To lump together the indigenous cultures of the Americas and Polynesia does a huge disservice to the remarkable developments of each. In trying to avoid gross generalizations, however, one cannot deny that both societies share similarities. One similarity worth celebrating is the revival of indigenous traditions among both peoples, which will help keep both Native American and Polynesian cultures alive for generations to come.
Unit 30 People on the Move

1 The landscape of human geography is dynamic and varied. However, one enduring feature of human populations is the tendency to keep moving. Human migration is studied by sociologists and anthropologists. They seek to find the reasons people move. They also study effects of migration on cultural geography. Migration is often started by natural, political, or economic factors. It can be either voluntary or forced.  Regardless of the motivation for migrating, when people of one culture are transplanted to a different location, in both a geographic and cultural sense, there are effects that last for years.  
2 The causes for migration are either caused by push or pull factors. Push factors are problems that force people to leave their home. War, disease, or natural disasters are all examples of push factors. Pull factors are characteristics of other places that rouse people to move there, such as religious freedom, higher income, or even better technology. Consider the case of the Bantu migration in Africa. The Bantu were a people that originated in Zambia. Scientists suggest that following a series of changes in the climate, the Sahara became a desert in the second millennium BCE. Unable to survive this change, the Bantu moved closer to central Africa. This instance of relocation is an example of a push-motivated migration. About 1,000 years after the first migration, new agricultural techniques and crops in Zambia resulted in migration back into that area. The second migration was driven by pull factors. When push factors are more prominent than pull factors, the migration is seen as impelled or forced. Conversely, if pull factors are the main motivators, the migration is classified as voluntary. The causes for relocating can be a combination of push-pull factors. 
3 Migration is often regarded as a process which shapes cultures because when societies are transposed upon others, they create genetic, cultural, and linguistic changes. The spread of cultural conventions such as ideas, cuisine, religion, and technology is called diffusion. The main vehicle for diffusion is migration because as people travel from one place to another, they bring along their culture. For example, in the early twentieth century, several European groups from Italy, France, and Spain migrated to Argentina in search of better living conditions. The most influential of those groups were the Italians. In modern Argentina, the Italian impact is evident in everything from physical appearance to diet. Most Argentines feature Italian characteristics rather than characteristics of indigenous peoples, who are a dying minority in the country. Furthermore, the typical Argentine menu will include an assortment of pastas and wine, both of which are important staples of Italian cuisine. Even the Spanish spoken in Argentina is tinged with Italian influences. The inflection of Argentine Spanish is very similar to Italian. This often makes it difficult for Spanish speakers from other Latin American countries to understand Argentine Spanish.     
4 The Argentine example defies the typical process of cultural assimilation. Assimilation occurs when a minority group, usually immigrants, is absorbed by the established culture of their new communities and usually implies, unfortunately, that the features that make the minority group distinctive disappear. Groups of recent immigrants are often pressured to assimilate or face ongoing prejudice from the host country. For example, in the United States, there has been recent controversy about bilingual education. Opponents believe that teaching anything but English in classrooms lessens the chances for academic success and upward social mobility. Although many studies have pointed to the advantages of bilingual education, the debate rages on. At the heart of the controversy is the fear that if features of the foreign culture do not vanish, they will eventually overpower the majority culture.  
5 Issues of assimilation will probably persist for as long as humans continue to move from one place to another, as will cultural diffusion. In our changing world, the reasons for migration may become more complex. It will be the responsibility of the anthropologists who study migration to understand the reasons why humans migrate in the first place and to help resolve the matters that arise after migration. 

Unit 31 Drought and Famine

1 The gifts of Mother Nature are often exalted but that is not to say that she cannot be cruel. Extreme weather conditions negatively affect human populations and have the potential of causing large-scale devastation. One such example is drought. A drought is a prolonged interlude of below-average rainfall which often leads to agricultural failure and famine, especially in areas that do not have the political or social institutions to protect themselves from the effects of drought.  
2 Droughts are caused by different climatic events. Some are short-term dry spells induced by meteorological abnormalities such as El Niño. El Niño is a term for the global meteorological phenomenon which occurs once every four years. It is characterized by temperature variations in the Pacific Ocean’s water currents. The current of warm water has significant effects on weather worldwide and wreaks havoc on typical weather patterns. Dry areas in the southwest United States are hit with heavy storms which can cause flooding. In Asia, regions that are accustomed to a certain amount of rain are plagued with drought. The effects of El Niño are relatively short-lived and customary weather patterns resume after water temperatures return to normal. Nevertheless, some regions in the world are simply prone to drought due to permanent geographic features, like mountains. When moisture-laden air is unable to move over mountains, the land on the other side normally receives little or no rainfall.    
3 A number of solutions appeared to aid drought-stricken areas. A combination of monitoring and water conservation has often helped extend resources until the spell passes. For example, local governments will often place restrictions on water usage during the day, when moisture is more likely to evaporate and lead to inefficient use. Additionally, farmers are often advised to plant certain drought-resistant crops---such as corn and sorghum---in order to reduce agricultural losses. Furthermore, with the advent of genetically modified foods (GMOs), genetic engineers can create breeds of crops that are drought-tolerant. Despite the available avenues for minimizing the negative effects of drought, protracted periods without precipitation can eventually lead to a dangerous reduction in food supply, resulting in famine.   
4 Famine has occurred on every continent. In some areas, such as Africa, it seems to be a chronic problem. In the Sahara Desert, it seems that drought should be a natural part of life. However, most sociologists agree that drought is hardly ever the sole cause of famine. In an age of advanced technology, famine has theoretically been eradicated by developments in agriculture, meaning that the production of food worldwide should be enough to feed the entire population of the world. The problem, then, is distribution of food. According to Nobel Prize-winning economist Amartya Sen, the modern global economy has shifted the focus of local agriculture from subsistence, or creating enough to survive, to profit. Instead of raising crops that local populations can consume, farmers grow cash crops such as coffee or cotton. This economic shift has had a deadly effect on many African countries. For example, in 1973 a famine struck the northeastern province of Wollo in Ethiopia. The problem that ensued from the Wollo famine was not the lack of food but that the food was being shipped out of the province to other areas where it would be worth more.  
5 Another common factor in many African famines is political instability. After African nations gained freedom from colonial powers, there were no political models for creating new governments. This often led to the rise of harsh and corrupt dictators. The dictators used cruel methods to control their people and often did not act in the face of national disaster. Such was the case in Sudan during a famine that occurred in the mid-1980s. Under the rule of President Gaafar Nimeiry, Sudan suffered a drought that caused significant agricultural and economic losses. President Nimeiry responded by denying that there was food shortage and doing nothing while 250,000 of his countrymen died. 
6 Drought may be a product of Mother Nature, but famine in the modern age has a distinctive human face. As has been demonstrated in Africa, drought may initiate processes that cause food shortages. However, famine will not usually proceed unless it is coupled with political and economic factors.
Unit 32 Agriculture

1 It is believed that ancient humans were nomadic and subsisted by hunting and gathering, which means they did not settle in one area but traveled constantly in search of food. When the hunting and gathering model was abandoned, it allowed humans to form permanent societies. At the center of those societies was agriculture, the art and science of cultivating plants and animals for human consumption. Evidence found in southwest Asia suggests that the Mesopotamians began cultivating plants as early as 9500 BCE. Agricultural principles spread across the globe in a relatively short amount of time and soon different cultures employed agriculture in some form for food production. Agricultural techniques vary from culture to culture and are usually specially formulated to best suit particular environments.      
2 Imagine the rocky stretch of the Sonoran Desert in Arizona. Towering Saguaro cacti dot the landscape and in the distance, one sees a thriving farm. Although it seems misplaced, Native Americans have been farming in the dry desert since as early as 760 CE. Dubbed the Sinagua---without water---by Spanish explorers, this area is tended by Native Americans that rely on annual monsoon rains and well-planned planting seasons to grow beans, squash, and maize. This is but one example of desert or arid-zone farming. Although deserts appear to be barren, they actually have some of the most fertile soils because there is very little water present to wash away nutrients. Some cultures have found ways to use the land for planting without water, but most modern desert agriculture is heavily dependent on irrigation, which replaces natural rainfall through a number of systems. Several ancient cultures dug irrigation ditches and canals to supply farms with water. Modern farms often transport water from distant water sources via pipes and use sprinkler systems to distribute the water. The development of irrigation has promoted agricultural growth in regions that otherwise could not sustain crops. However, there have been arguments made opposing some methods of irrigation. For example, when irrigation water evaporates due to the desert heat, it leaves salt on the soil. Since crops cannot grow on salty soil, the area is no longer suitable for farming.  
3 In other areas of the world, the lack of water is not a problem. In ancient China, receding waters from flooded rivers left fish trapped in temporary artificial lakes. The Chinese would feed the fish until they grew large enough to eat. This practice is a branch of agriculture known as aquaculture. Over the centuries, different cultures used aquaculture to breed fish, shellfish, and even kelp. During the fourteenth century, Europeans conceived a process called pond fertilization, by which plankton growth was induced by the addition of manure in the water and used as a food source for the fish. This form of feeding is still used in some modern hatcheries, but in others, a formulated feed has replaced the pond fertilization process. Aquaculture has proved to be commercially successful in the twenty-first century and fish are now grown in farms in China, India, Japan, and Vietnam.  
4 The terrestrial equivalent of aquaculture is called animal husbandry. A variety of domesticated animals, or livestock, are raised across the globe in conjunction with plants for human consumption, though in some areas, raising animals is the only option because the terrain simply will not support any crops.  
5 The dry and rocky land of Pakistan, for example, cannot host any crops or most animals, with the exception of sheep. Pakistan is home to almost 25 million fat-tailed sheep that are mostly used for milk. It is their coarse wool, however, that is used extensively in Pakistan for making rugs. Carpets and rugs make up one of the top export commodities in Pakistan. Mutton-type sheep, which are used for their meat, are also raised in Pakistan.  
6 The history of agriculture shows how it quickly developed over a relatively short amount of time. This demonstrates the significant impact of agriculture on humans. Furthermore, agriculture has impacted and will continue to impact humans as it advances. Modern agricultural techniques vary and are usually adapted to take advantage of the environment where they are practiced, be it a region that does not receive a lot of rainfall, an area that perhaps receives too much rain, or terrain that is too rocky to support crops.
Unit 33 The Cell

1 A cell is the smallest structural biological unit that can survive on its own. All plants and animals are composed of one or more cells. Bacteria and algae are examples of complete organisms composed of a single cell and hence, unicellular. At the other end of the spectrum are multicellular organisms, such as animals, composed of billions of cells assembled together into tissues and organs. Cells do not have a uniform shape or size. Some are thin, flat, and circular, while others are cube-shaped. A single cell can be so tiny that it would only be visible without a microscope if thousands of them were clustered together, while, in contrast, another cell can be the size of a tennis ball, although the average human cell is barely visible without a microscope. 
2 Living organisms are divided into two major groups: prokaryotes, which have a single category comprised of only bacteria, and eukaryotes, which include animals, plants, fungi, and unicellular organisms such as algae and yeasts. Although the structures of prokaryotic and eukaryotic cells are somewhat different, both are composed of similar molecules and act in similar ways. In order to survive, all cells must be in some type of liquid medium, which supplies the cell with food and removes waste. In multicellular organisms, the medium is part of the organism itself, such as sap in a pine tree or blood in the human body. Unicellular organisms, however, need to be in an external body of water, such as a lake or river. The cell is a very efficient organism, although it is susceptible to disease.        
3 A cell is a mass of living substance called protoplasm surrounded by a membrane. Protoplasm, having the consistency of jelly, is composed of water, proteins, and other molecules. Much of the cell’s activity occurs in cytoplasm, which is protoplasm located in the main body of the cell. The cytoplasm is where the cell converts molecules of food into energy and manufactures substances needed for development and repair. The cell’s membrane, composed of molecules and proteins, allows some, but not all, substances to pass between the cell and the medium. In most prokaryotic cells and in the eukaryotic cells like those in plants, fungi, and some algae, a rigid cell wall surrounds the membrane, helping the cell to maintain its shape and making it possible for plants to grow vertically. 
4 Both prokaryotic and eukaryotic cells contain genetic DNA material although in different forms. In prokaryotes, single-stranded, circular DNA floats inside the cell. Prokaryotes employ several means of reproduction. In a simple fission process, the cell replicates its DNA and then divides. Another way prokaryotes can reproduce is through conjugation, a form of simple sexual reproduction involving male and female cells.   
5 In contrast to the prokaryotic cell, the DNA in a eukaryotic cell is double-stranded, linear, and enclosed in the cell’s nucleus, located near the center of the cell. Eukaryotic reproduction involves one of two processes, mitosis or meiosis. In mitosis, the more common method used by all cells except the germ (sex) cells, the two strands, or chromatin, of the DNA wrap around each other several times, producing thicker structures called chromosomes. Each chromosome then makes an identical copy of itself, creating paired chromosomes that form a line in the middle of the cell. Eventually the pairs split, moving to opposite ends of the cell so that when the cell subsequently divides into two daughter cells, each one has a complete matching set of chromosomes. For humans, this means that each cell will have 46 chromosomes. 
6 The two-step process of meiosis, unique to germ cells, produces gametes, which, in humans, are sperm and eggs. The first step is similar to mitosis, in that the DNA chromosomes duplicate themselves, after which the cell divides. During the second division process that follows, the cells produce four gametes but this time, do not duplicate themselves, leaving each gamete with only half the number of chromosomes compared to the original germ cell. A human sperm and a human egg, for instance, each contain only 23 chromosomes, so that the combination of a male gamete with a female gamete is necessary to reach the full number of chromosomes. When these two gametes fuse, they form a new cell called a zygote that is the start of a new organism. 

Unit 34 Single-Celled Organisms

1 Bacteria, protozoans, algae, and yeast are living organisms that consist of only a single cell. These single-celled or unicellular organisms are among the tiniest living organisms, known as microorganisms or microbes, and are found all over the Earth’s surface, with bacteria especially prevalent in soil and water. They are essential to both the natural world and industry. For instance, the Earth’s ecosystem relies on bacteria for the decomposition of organic matter. Other bacteria supply plants with the nitrogen needed for their growth. In the food industry, yeast, a type of fungus, is an important ingredient in bread. 
2 Bacteria are unique among living organisms because their cells lack a distinct nucleus and other internal structures found in all other cells. As such, bacteria are the only organisms classified as prokaryotes rather than eukaryotes. A microscope reveals that bacteria have varying shapes---spheres, rods, or spirals. Bacteria are ubiquitous, found in nearly all environments, including not only water, soil, and organic matter such as decaying leaves, but also in the bodies of multicellular animals, including human beings. Bacteria are often associated with disease since some cause food poisoning and contagious diseases in humans. In fact, most bacteria are harmless and many play a valuable role in industry, especially in the food production, where they are used, for example, to make yogurt and cheese. Additionally, bacteria are used to produce antibiotics and to research diseases.    
3 The Earth’s soils, fresh water, and oceans are home to protozoans, the largest of which, at 16 millimeters long, can be seen without a microscope. The many varieties of protozoans differ in not only size, where the tiniest are only two thousandths of a millimeter long, but also in the way they move, how they reproduce, and their forms of nourishment. In the environment, protozoans often work with bacteria to help decompose dead plant material and promote better plant growth. While protozoans are instrumental in the operations of wastewater treatment plants, other types of protozoans are responsible for several human diseases, including malaria, and pose a danger to public health.  
4 Algae, found mostly in water, are crucial to the Earth’s ecosystem in two ways. First, they supply much of the Earth’s oxygen. Second, they are a food source for almost all aquatic life. In addition, humans use algae in industrial products and as a source of food. Algae can be microscopic, but in the form of giant kelp, it can be as long as 60 meters. In addition to the various kelps and seaweeds, slime on rocks in streams and the shiny green substance on ponds and pools are familiar algae. 
5 Another unicellular organism is yeast, a microscopic type of fungus. Most yeasts grow in the wild on plants and animals, but they can also be grown in artificial environments. Bakers use yeast to create the carbon dioxide needed to make bread rise. Scientists have found ways to use yeast to help clean up pollution, including oil spills. Yeast is also an important organism used by researchers in hepatitis studies and in the search for cancer cures. 
6 The study of microorganisms is called microbiology. Because single-cell organisms are for the most part invisible to the naked eye, they could not be studied until the seventeenth and eighteenth centuries after the development of the microscope. During the second half of the nineteenth century, French scientist Louis Pasteur developed ways to grow and identify microbes, and consequently he is regarded as the father of microbiology. His work and that of his contemporary, Robert Koch, led to major discoveries about germs and diseases, helping to identify and study organisms that cause specific diseases. Subsequent innovations including the electron microscope have allowed scientists to study bacteria in detail. Advances in microbiology have affected many areas of human life. Scientists better understand the role single-cell organisms play in keeping soil fertile and water pure. The agriculture industry benefits from identification of the microbes causing plant diseases. Finally, even though microbes can spoil food, and food can transmit microbial diseases, they are also part of the production of a vast array of food products.
Unit 35 The Virus

1 A virus is a microscopic particle that infects the cells of plants and animals. A virus is usually not considered an organism since it does not show any life processes, such as reproduction or growth, outside of a living cell. When it finds a host cell, however, the virus becomes active, using the cell’s structure to multiply. All viruses have a core of nucleic acid surrounded by a protective shell of protein or capsid. In addition, some viruses are encased in a wrapping of proteins and fatty materials. The genes of the virus are in its core, in the form of either DNA or RNA, and transmit hereditary information. 
2 Since viruses remain dormant until they actually invade a cell, a human body can carry a great number of viruses in its bodily fluids without actually getting sick. Only when the virus introduces its nucleic acid into a cell does disease occur. A bacterial virus infects a bacterial cell by attaching to the cell and inserting its viral genes into the cell. Either the viral genetic material can take over the cell’s activity to make it produce many new viral particles, called virions, or it can become part of the host cell’s genes, in which case it will be duplicated along with the genes, so that when the cell divides, both new cells will carry the viral genes. In the former, a process called lysing releases the virions by bursting the host cell and killing it. In the latter, the cells remain healthy but continually pass the viral genes to each new generation, unless something causes the viral genes to take over and become active. If that happens, the infection will then follow the cycle described above, creating new viral particles and bursting the cell to release them. This infection pattern is called lysogeny. A third infection pattern is transduction. Sometimes when a virus infects a bacterial cell, the genes of the bacteria are incorporated in the newly created virions. In this way, the bacterial genes can be transmitted to other host cells.         
3 Viruses infect the cells of plants and animals in ways similar to the way they infect bacterial cells, with one significant difference: the release of the virions is not always accompanied by the bursting of the host cell. Sometimes, especially with animal viruses, the virions simply detach from the cell without killing it. A viral infection of a plant or animal cell can manifest itself in one of four ways. The virus can remain dormant in the host cell, seemingly producing no effect. It can kill the cell. It can cause the cell to divide before it dies, thereby increasing the number of virions. Finally, a viral infection can transform the cell, causing the cell to divide and take on abnormal growth patterns, in which case the cell becomes cancerous. 
4 It is difficult to treat viral infections with drugs, because most drugs that prevent the development of the virus also end up preventing the functions of the host cell itself. Animals, however, have some built-in mechanisms to combat viral infections. For instance, the human immune system responds to some viral infections by creating antibodies that neutralize the virus and prevent reinfection. This immune response forms the basis of the development of vaccines to prevent infections. 
5 In animals, viral infections sometimes remain localized, that is, limited to a specific area. This is the case for respiratory viruses such as influenza, an infection of the respiratory passages that is spread by breathing in airborne cells infected with influenza viruses. Vaccines help reduce the incidence of influenza, but there are so many strains of the virus that it is impossible to provide immunity from all of them. Some viral infections can spread throughout the body, such as HIV, the human immunodeficiency virus. HIV starts in lymph nodes, and over the course of several years, during which time the infected person often experiences no symptoms, it spreads through the body via the bloodstream, eventually developing into AIDS (Acquired Immunodeficiency Syndrome), at which point symptoms appear. Since HIV destroys the body’s immune system, people suffering from AIDS are at risk of catching a wide variety of infections that lead to death, including cancer and pneumonia. To date, there is no cure for or vaccine against the virus.
Unit 36 Lichen, Fungi, and Mold

1 For hundreds of years, biologists classified fungi as belonging to the plant kingdom. Unlike plants, however, fungi do not use energy from the sun to produce their own nutrients, in a process known as photosynthesis but rather obtain food by secreting digestive enzymes into the living or dead materials around them and absorbing the dissolved matter. Also, fungi do not have roots, stems, leaves, or internal tubes that carry nutrients to various parts of the organism. Instead, the body of a fungus is composed of small white filaments called hyphae. Furthermore, the cell walls of most fungi are made of a tough material called chitin rather than the cellulose found in the cell walls of plants. In addition, fungi primarily reproduce not by forming seeds but by very different sexual or asexual mechanisms. These distinctions have led biologists to classify fungi as their own separate kingdom. 
2 All species of fungi are divided into five principle classes. The first class consists of the water molds, so called because many of them live in bodies of water. They reproduce asexually by means of swimming spores, which travel through the water and germinate upon landing in a place that provides adequate food and space. Once the spore of a water mold germinates, it begins to grow hyphae, acquiring nutrients by breaking down and consuming dead organic matter. Water molds are well known for the harm they cause to the agricultural industry. One particular water mold, whose name translates literally as “plant destroyer,” causes a serious disease in potatoes, known as late blight, which was a major contributor to the great potato famines in nineteenth-century Ireland. 
3 Terrestrial fungi, which grow in soils and live off of dead plant and animal matter, comprise the second class in the fungi kingdom and are often parasitic, meaning they live on and consume nutrients from plants, insects, or small creatures in the soil. The most commonly recognized member of this class is the black bread mold, the spores of which typically germinate on the surface of breads and fruits. These spores produce hyphae, some of which establish root-like structures to serve as an anchor as well as a means of absorbing nutrients. Other hyphae are specialized to grow into the air and upon maturity, release spores into the air to begin the growth and reproductive cycle once again. 
4 The third class of fungi includes yeasts, powdery mildews, many common black and blue-green molds, and edible truffles. Comprised of over 30,000 species, it stands as the largest class in the fungi kingdom. Many of these species of fungi, like the water molds, are the cause of various plant diseases, such as Dutch elm disease and chestnut blight. They are also often used in the manufacturing of antibiotics, including penicillin. These fungi differ from water molds and terrestrial molds by the compartmentalized structure of their hyphae. 
5 Mushrooms compose the forth group of fungi. The bodies of mushrooms consist of tightly packed hyphae. Specialized hyphae initiate sexual reproduction by allowing the nuclei of cells of the opposite sex to fuse together. Although many species of mushrooms are highly poisonous if consumed by animals or humans, others are grown commercially and used by chefs all over the world. 
6 The fifth class of fungi is referred to as Fungi Imperfecti, which includes all fungi not fitting into any other class. Many fungi in this class possess the unique capability of forming a symbiotic relationship with an organism of the protist kingdom called an alga. The organism resulting from the combination of a fungus and an alga is called a lichen. The behavior of lichens differs from that of any alga or fungus existing as an individual organism. They can also survive in conditions where both algae and fungi cannot, such as arid desert regions, bare soil, sun-baked rocks, and windswept alpine peaks. The types of algae found in lichens can also occur in nature as free-living species but because the fungal component of lichens cannot exist independently, biologists generally classify lichens according to the species of the lichen fungus. 
7 Fungi from all five classes are found all over the world. They live in tropical rain forests, in frozen Arctic tundra, in water, soils, and on living and dead plants and animals. By decomposing organic material, fungi play an important role in ecosystems around the Earth.
Unit 37 Photosynthesis

1 The process of photosynthesis begins with light. As perceived, visible light composes only a very small section of a much larger continuous spectrum of radiation, called the electromagnetic spectrum. Radiation can be described in terms of wavelengths, ranging from the very short wavelengths of gamma rays to the very long wavelengths of radio waves. The color spectrum of visible light falls somewhere in the middle and is responsible for a wide range of biological activities. Radiation can also be defined as particles of energy, called photons, different kinds of which are distinguished by their individual amounts of energy. The energy of a photon is inversely proportional to its wavelength, implying that radiation of a longer wavelength will possess photons of lower energy. Biologists speculate that because light within the visible spectrum carries enough energy to initiate chemical changes in biological molecules without destroying molecular bonds, it is quite effective in triggering life processes. 
2 In order for plants to use energy from light, they must first absorb light waves. Plants possess various types of pigments, or substances that absorb light, and these different pigments absorb different wavelengths of light. The most abundant pigment used by plants is chlorophyll, which absorbs light in the violet, blue, and red wavelengths. Chlorophyll reflects green light, causing the leaves of most plants to appear green. When chlorophyll takes in light, the absorbed photon energy causes its electrons to jump to a higher energy level. This jump triggers the process of photosynthesis, or the conversion of light energy into chemical energy. Chlorophyll, however, does not work on its own. It relies on certain proteins and specialized membranes to carry out the chemical reactions of photosynthesis. These reactions are carried out in cellular organelles called chloroplasts. Chloroplasts are designed such that they are able to aim pigment molecules in the direction of incoming sunlight, thus beginning the process of photosynthesis. 
3 Photosynthesis occurs in two stages. The first depends on light and is thus referred to as the light reactions. After light energy is absorbed by various pigments within a photosynthetic cell, it is passed among pigments until it reaches a special form of chlorophyll, which acts as the reaction center. When a molecule of this particular pigment absorbs a photon of light, an electron jumps to a higher energy level where it is donated to another molecule and passed along an electron transport chain. The passage of electrons between molecules produces molecules of ATP, the principle energy storage compound of the cell, and molecules of NADPH, which are used during the second stage of photosynthesis. Meanwhile, the positively charged chlorophyll molecule seeks to replace its lost electron and takes it from a water molecule, thus dissociating the molecule and releasing oxygen gas. 
4 The second stage of photosynthesis, the dark reactions, takes place independently of light. During the dark reactions, NADPH generated by the light reactions is used to reduce carbon. Carbon is absorbed by plants in the form of carbon dioxide. The process of carbon reduction begins when carbon dioxide enters the cell and reacts with internal organic compounds. These reactions are monitored by specialized proteins called enzymes. The process results in the production of simple sugar molecules that act as the energy source for all living systems and provide the carbon base from which all organic molecules are made. These sugars are used by plant cells for a variety of metabolic activities. They are often built up to more complex sugars, such as glucose or fructose. Plants use such sugars to produce starches and cellulose. Animals can then acquire them through eating and are able to use and store them as vital cellular energy. 
5 Photosynthesis is arguably the most important process for life on Earth. It provides the materials and energy necessary for life on Earth. By consuming carbon dioxide and releasing oxygen, the process helps monitor atmospheric gases while providing millions of animal species with breathable air. By converting the continuous stream of light from the sun into sugars, it also supplies a usable form of energy to all living creatures. Photosynthesis thus proves vital not only to plants but to all living organisms.
Unit 38 Angiosperms: The Flowering Plants

1 Biologists classify all flowering plants as angiosperms. Fossil records of these plants date over 100 million years, as far back as the Cretaceous period. Numerous types of angiosperms appeared suddenly and in abundance during this period, when the planet was warmer and more uniform than it is today. Angiosperms soon became the dominant plant form, growing as far north as the Arctic Circle. Today, there are over 250,000 different species of flowering plants, including daisies, roses, maple trees, cacti, as well as all fruits, vegetables, grains, nuts, and herbs. Angiosperms remain extremely abundant in the Earth’s tropical and temperate zones. 
2 Angiosperms belong to the phyla tracheophyta, or vascular plants. Like all vascular plants, angiosperms consist of roots, leaves, and seeds. Most importantly, they have a central cylinder of vascular tissue utilized for carrying water and minerals up the stem. Other vascular tissues transport sugars and other products of photosynthesis from the leaves down the stem and to various other parts of the plant. Although angiosperms differ from other vascular plants in that they have evolved a highly complex vascular system, their most distinguishing characteristic is their display of two interrelated structures: the flower and the fruit. 
3 The flower, which includes the sex organs of an angiosperm, provides the plant with a means of reproduction. Some flowers contain only male reproductive structures while others contain only female. A flower that possesses both male and female organs is called a perfect flower, the central structure of which is the carpel, or female reproductive organ. A single flower may display one or more carpels. Biologists believe that the carpel evolved from a leaf, enfolded in such a way that ovules, or egg-carrying sacs, attached to the inner surface. The base of the carpel is named the ovary, where ovules grow into seeds upon fertilization. The sticky surface at the tip of the carpel is called the stigma. During fertilization, pollen grains collect at the stigma, germinate, and grow down a slender column of tissue, known as the style, toward the ovules. 
4 The stamen is the male reproductive organ of flowering plants. It consists of a pollen-producing anther supported by a long base stem called a filament. Other parts of the flower, such as petals, function as attractive visual displays for pollinators. The oftentimes beautiful flowers of an angiosperm are characterized by a variety of colors, odors, patterns, and nectars which guide and lure pollinating insects, birds, bats, and other animals to the plant’s reproductive organs. In this way, the flower serves as a device by which the angiosperm invites animals to transport pollen grains from plant to plant, allowing for the fertilization of the plant’s egg cells. Many angiosperms have evolved specialized features such as complex landing platforms or deep nectar-secreting tubes that allow them to be visited regularly by only a few animal species. This assures that their pollen is not often wasted on flowers of other species. 
5 When a flower is pollinated, the pollen grains collect on the stigma of the flower. There, they undergo germination, in which pollen tubes grow down through the style into the ovary. Sperm cells travel down the pollen tubes and fertilize the egg cells inside the ovules. Upon fertilization, the ovules begin developing into seeds and the surrounding ovary begins developing into fruit. Fruits function as a method of seed dispersal for flowering plants. They are often edible and turn bright colors as they ripen in order to attract the attention of birds and mammals. When animals eat the fruits of angiosperms, the seeds pass undigested through the body and are deposited some hours later, usually a good distance from the parent plant. Other fruits facilitate seed dispersal by various means such as bursting open, forming wings, and sticking to fur, feathers, or clothing. 6 Flowers and fruits greatly influenced the emergence of angiosperms as the dominant plant species in the majority of regions throughout the world. The evolutionary success of angiosperms is most likely attributed to their highly efficient conducting systems, fertilization systems, and distribution systems. Consequently, the angiospermae class contains more individual plants and more species than any other class in the plant kingdom.
Unit 39 Aquatic Animals

1 The Earth’s vast oceans are home to a great diversity of life. Of the thousands of known animals which inhabit the oceans, many are found near the shores in shallow water, in tide pools, and on rocks, while others live in the open seas or in the frigid waters of the polar regions. In the warm tropical seas, coral reefs offer homes to still more aquatic life. Sea creatures thrive even in the lightless ocean depths. In all parts of the ocean, life manages to survive. 
2 The seashore is perhaps the most accessible place to observe sea life, with a huge range of fish and invertebrates living in the waters lining the shore, including worms, sea anemones, octopi, oysters, barnacles, clams, crabs, lobsters, sea horses, eels, sea lions, sea otters, manatees, and many shallow-water fish. Because tides move in and out twice a day, seashore inhabitants must be able to endure life underwater as well as exposure to the sun and wind. Consequently, many animals of the seashore have hard shells that protect their soft bodies or burrow under rocks or in the sand. Seashore animals have also adapted various ways of dealing with wave turbulence. Mussels, for instance, anchor themselves to rocks using strong bodily tissues, while starfish and sea urchins cling to the shore with tiny tubular feet. 
3 In the vast open ocean, a range of creatures cruise the waters just below the surface. Because there are fewer nutrients in the open ocean than in the shallow coastal seas, life is less abundant here than in the waters nearer to land. However, many animals, including the swordfish, the marlin, the sockeye salmon, the tuna, the flying fish, and many species of rays, squid, turtles, sharks, dolphins, and whales, have evolved for survival in the unprotected seas. Unlike coastal creatures, the animals of the open ocean have nowhere to hide and have thus developed alternative means of protecting themselves. Some jellyfish, for example, have stinging cells on the ends of their tentacles as defense against enemies and as a mechanism for catching prey. Other animals swim in groups, have large bodies, or are fast swimmers. 
4 Even the cold, icy waters of the Arctic and Antarctic teem with animal life. Despite freezing temperatures, the polar seas are home to a variety of marine species, including krill, cod, icefish, walruses, seals, whales, and penguins. Because the waters of the polar regions are particularly rich in tiny plants and animals called plankton, many species of coldwater fish are able to thrive. Many polar animals keep warm by growing thick layers of blubber or fat. The Antarctic cod produces a special sort of antifreeze that keeps its blood from turning to ice. Some species visit the waters of the polar regions seasonally, such as the blue whale and the humpback whale, which migrate to the Antarctic seas only during the warmer summer months to feast on the abundant plankton. 
5 The coral reefs of the Earth’s tropical zones are composed of the skeletons of thousands of tiny animals and provide shelter and nourishment to numerous marine animals, including many varieties of brightly colored tropical fish, such as the yellowtail snapper, the lionfish, the angelfish, the emperor fish, the clownfish, the parrot fish, and the barracuda. Leaving the coral reefs and entering the dark depths of the ocean, light vanishes and colors disappear. Below 1,500 meters, the ocean is totally dark. Because the lack of sunlight prevents all species of plants from performing life-sustaining processes, deep-sea animals must live by hunting other animals or scavenging for food particles that have drifted down from above. Despite the cold and dark, many animals, such as the football fish, the gulper eel, the viperfish, and the deep-sea shrimp, have adapted to life in the deep sea. Some species, such as the hatchet fish, have even developed their own light sources produced through chemical reactions in their bodies. 
6 The oceans cover two thirds of the Earth’s surface, many of which have yet to be explored. They are home to millions of animal species, known and unknown. From warm tropical seas to icy polar waters, from colorful coral reefs to the dark ocean depths, the Earth’s oceans remain fascinating and mysterious habitats of animal life.
Unit 40 Reptiles, Birds, and Amphibians

1 According to the theory of evolution, life on Earth originated in the sea. Over time, the oceans receded and the continental landmasses emerged. Organisms started developing complex mechanisms necessary for survival out of the water, and new species emerged that were capable of living on land. Today, seemingly countless organisms make their home on the Earth. Among them are three particular classes of vertebrate animals which closely illustrate the evolution of life on land: the amphibians, the reptiles, and the birds. 
2 Evolutionists propose that amphibians descended from air-breathing lung fish, descendants of primitive water-dependent fish. Amphibians include frogs, toads, and salamanders and can be distinguished from reptiles primarily by their scaleless skins. Though many amphibians have lungs, their skin serves as a secondary or sometimes a primary breathing organ. Because amphibians have developed a means of breathing the air of the Earth’s atmosphere, they have rid themselves of the need to be completely submerged in an aquatic environment at all times. Most amphibians, however, still require extremely moist habitats since water readily evaporates through their skins. The life of many amphibians occurs in two stages, during the first of which amphibians exist as tadpoles or gilled larvae that live exclusively in water. Later, when the tadpoles develop into adults, they lose their gills and develop lungs, living the remainder of their life primarily on land but in close proximity to water, in which they lay their eggs. There are, however, exceptions to this cycle. Some species of salamanders, for example, develop from eggs laid on land and skip the aquatic larval stage of life altogether. 
3 The vertebrates assumed an entirely terrestrial life with the evolution of the reptilian egg. Reptiles lay eggs that retain their own supply of water and nutrients, enclosed in a membrane and protected by a hard shell. A developing reptilian embryo thus passes through the gilled larval stage inside the egg. To better survive on land, reptiles have evolved a tough, dry skin, often covered with protective scales. Early reptilian species were mammal-like, giving rise to the many species of mammals that exist today. Eventually, specialized reptile groups emerged. They were the ancestors of today’s lizards, snakes, turtles and crocodiles. Over time, the strength and running capabilities of their hind legs greatly improved and this freed the front legs for grazing, fighting, or flying. These ancient reptiles developed into giant and powerful creatures known as the dinosaurs, which dominated life on land for nearly 150 million years. They suddenly and mysteriously vanished at the end of the Mesozoic era and left only a single line of descendents---the birds. 
4 Birds are essentially flying reptiles. They have evolved certain distinctive characteristics which make flight possible. Numerous air sacs and hollow bones make the body of a bird extremely lightweight. The skeleton of the frigate bird, for example, weighs only 110 grams, even with a wingspan of more than two meters. Birds have also developed massive muscles attached to the breastbone that operate the wings. Biologists theorize that the ability of birds to fly evolved as a predatory advantage. They speculate that the early stages of flight began with a carnivorous dinosaur that ran after its prey by flapping its long, feathered forelimbs and leaping. As arms developed into wings and feathers elongated, the predatory leap became a flight through the air. Feathers, which provide insulation and aid in flight, stand as a bird’s most distinguishing physical feature. Also, unlike most modern reptiles, birds maintain a high and constant body temperature and warm themselves through insulation rather than exposure to the environment. Underneath the feathers, however, the skin of birds is scaled, perhaps evidence of their reptilian ancestry. 
5 From fish to amphibians to reptiles to birds, evolution has amazingly carried the vertebrate from the sea to the land to the sky. Remarkably, this evolutionary timeline is quite evident in the development of the vertebrate embryo and in the comparison between living species. The modern amphibians provide a window into the early world of the reptiles, which in turn serve as a living model of the ancestors of modern birds.
Unit 41 The Primates

1 The human species is related to lemurs, baboons, gorillas, and many other similar animal species in the primate order. The primates share several common characteristics. For example, all primates have hands with five digits, one of which functions as an opposable thumb that folds toward the other fingers to allow for efficiency in gripping and handling. Rather than claws, the hands of primates have nails, which expose the fingertips for feeling and manipulating fine objects. Primates evolved a dependence on sight, possessing eyes which distinguish colors and produce wonderfully sharp and clear images. In addition, primates share the capability of an upright posture, with the head oriented to look straight ahead while the body stands vertically. 
2 Primates are divided into four groups depending on their appearance on the evolutionary timeline. The first primates to roam the Earth were the prosimians. Modern species of prosimians, which include lorises, bush babies, tarsiers, and lemurs primarily inhabit the tropical and subtropical forests surrounding the equator. They are small and furry, live in trees, eat fruit and insects, and are almost all nocturnal. From the prosimians came the higher primates: monkeys, apes, and humans. 
3 Monkeys, which today include mangabeys, langurs, baboons, macaques, and rhesus monkeys were the first group of primates to evolve from prosimians. They are generally larger and more intelligent than prosimians and are active mainly during the day. They live in social groups, in which the females protect and care for the young while the males serve as protectors and fighters. Monkeys have evolved into two principal groups: the New World monkeys, or flat-nosed monkeys, and the Old World monkeys, or downward-nosed monkeys. New World monkeys spend most of their time in trees, using their tails as prehensile limbs for grasping or hanging from branches. While some Old World monkeys also reside in trees, they use their tails primarily for balance. Most species of Old World monkeys, however, are terrestrial and walk on all fours. 
4 After the monkeys came the apes, which today include gibbons, orangutans, chimpanzees, and gorillas. Most apes are larger than monkeys and have brains far bigger in proportion to their bodies. In general, apes have developed arms that are significantly longer than their legs and consequently remain slightly upright even when on all fours. The social behavior of apes varies greatly. Gibbons form monogamous relationships, caring only for their partner and offspring. Gorillas and chimpanzees, meanwhile, live in large social groups, while orangutans live primarily solitary lives. Chimpanzees are considered to be most closely related to humans. They move in groups, foraging for fruits and seeds and killing smaller animals. Male chimps dominate the social hierarchy and work together to hunt prey, while females raise their young and form close bonds of friendship with other adults. 
5 Eventually, modern humans evolved, perhaps from a species of ape called Ramapithecus, whose jaw and teeth highly resembled those of humans. Early human-like species walked upright and although they were smaller than most species of apes, developed large, complex brains, which allowed for extremely intelligent behavior such as tool and weapon use. They learned speech patterns and contrived methods of hunting large game, which was abundant in the early periods of human existence. Following migrating prey, they moved from place to place and inhabited caves and natural rock shelters. Evidence of human use of fire date as far back as 350,000 years. The human brain continued to evolve while the human population spread worldwide. During the Ice Age, early humans chased game across ice bridges from Africa to Europe, Asia, and the Americas. 
6 Cave dwellers gradually produced more complex tools, structured social groups, and cultural activities. They participated in ceremonies, established belief systems, and created primitive works of art. Starting approximately 11,000 years ago, they developed agriculture, which impacted the very course of human history. By growing their own food and domesticating animals, humans rid themselves of the primarily nomadic lifestyle and settled in fixed locales. Civilizations developed and the human population soared, reaching almost five billion people by the turn of the twenty-first century. Humans, despite their extraordinary potential to create, have polluted the Earth, depleted it of its natural resources, and greatly contributed to the extinction or endangerment of many other species, including members of their own order, the primates.
Unit 42 Animal Behavior

1 Over one and a half million animal species inhabit the Earth. Some walk or crawl on land or dig through the soil, some swim in the seas or fly through the air, while still others live as parasites inside the bodies of other animals. Despite the great diversity of the animal kingdom, all species of animals exhibit behaviors which ensure their survival, and over the course of evolution, these animals have developed ingenious ways of acquiring food, defending themselves, reproducing, and migrating from place to place. 
2 All animals require food to survive. Many animals, called herbivores, eat only plants---grazing on grasses, leaves, and bark or foraging for fruits, nuts, and grains. Other animals, called carnivores, eat only other animals. Most carnivores acquire food by hunting, catching, and killing the animals on which they prey. Lions, for example, use powerful legs to chase after zebras or antelopes, which they kill using razor-sharp teeth, while creatures such as snakes and spiders kill their victims by injecting them with poisonous venom. Some carnivores avoid killing their prey altogether. Mosquitoes, for example, use needle-shaped mouth parts to pierce the skin of humans and other animals and suck their blood. Other carnivores obtain their prey not by hunting but through filtering mechanisms. Baleen whales, for example, feed by gulping huge mouthfuls of water containing plankton, fish, and other marine organisms as they move through the ocean, then force the water back out of their mouths through strainers, which capture the food to be swallowed. Animals---such as humans---which have developed mechanisms for eating both plants and animals, are called omnivores. 
3 Animals have developed many ways of defending themselves against enemies. Many animals simply avoid being seen by predators, finding safe places in which to hide, sleep, rest, and raise their young. Desert toads, for example, crawl down into cracks in the mud to escape from predatory birds, while rabbits make permanent nests, which they leave only at night when they are more difficult to spot. Some animals acquire the characteristics of their environment in order to blend into their surroundings and avoid being spotted by enemies. The chameleon, for example, changes colors to match its background, and walking sticks assume the shape and color of the twigs they walk on. Other animals avoid predators by running, swimming, or flying away from attackers, while still others have evolved protective armor or chemical defenses, such as the shell of a turtle, the quills of a porcupine, or the venom of a cobra. Many animal species will fight attackers, using claws, stingers, antlers, and teeth. 
4 In order to assure the continuation of a species, its members must reproduce. Some animals, such as sponges, sea anemones, and flatworms, reproduce asexually. In asexual reproduction, only one parent produces offspring. Most animals, however, exhibit sexual reproduction, in which sperm cells produced by males fertilize egg cells produced by females, a process which may occur externally or internally. External fertilization occurs outside an animal’s body and does not require the meeting of father and mother. Both male and female sea urchins, for example, release their respective sex cells directly into the water through which the sperm swim and fertilize the free-floating eggs. Internal fertilization occurs within the animal’s body and is carried out through the mating of males and females of like species. To find and choose a suitable mate, many animals exhibit courtship behaviors, which include mating calls, songs, rituals, and exhibitions of color. Male fireflies, for example, attract females by flashing their lights in rhythmic patterns. 
5 Because many environments in which animals live become extremely harsh during certain times of the year, some species routinely travel to places where the weather is milder and food is easier to find. Many species of birds, whales, and butterflies make seasonal migrations to escape cold winters and scalding summers. The arctic tern, for example, travels 17,700 kilometers from the Arctic Ocean, where it breeds, to Antarctica, where fish are plentiful. Other species, such as sea turtles and salmon, migrate great distances to reach preferred breeding sites. Whether animals move from place to place or build permanent homes, whether they hunt prey or forage for greens, whether they sing to their mates or lay eggs in a river, their behaviors all serve a single larger purpose: survival.
Unit 43 The Red River

1 In order for an organism to function, its cells must constantly receive oxygen and nutrients and must eliminate carbon dioxide and other harmful wastes. In the human body, these necessities are supplied by the transport of blood, which collects and distributes vital substances and carries waste products to the excretory organs. The contractions of the heart propel the blood throughout the body in a closed circuit of continuous vessels known as the circulatory system. 
2 The circulatory system of an average human adult carries about five liters, just over five quarts, of blood, 60 percent of which consists of a liquid substance called plasma. Comprised almost entirely of water, plasma transports many different kinds of ions and molecules necessary for maintaining life and contains nutrients--such as glucose, fats, and amino acids---and waste materials, such as uric acid and carbon dioxide. It also carries antibodies, hormones, and enzymes, as well as the proteins that form blood clots and prevent the body from bleeding to death. The other 40 percent of blood is composed of red and white blood cells. Red blood cells are responsible for the transport of oxygen. Although they live for no more than 130 days, they are constantly replaced by bone marrow, which can amazingly produce about two million red blood cells in a single second. White blood cells, which also derive from bone marrow, provide a strong defense against terrible viruses, bacteria, and other foreign intruders. 
3 The circulation of blood with all its life-sustaining constituents begins with a specialized hollow muscle known as the heart. The heart is compartmentalized into left and right atria and left and right ventricles. Each compartment serves a different function. The right atrium collects oxygen-depleted blood returning from body tissues while the left atrium collects oxygen-rich blood returning from the lungs. Both atria contract simultaneously, pushing the blood into the ventricles. When the ventricles contract, the oxygen-depleted blood leaves the right ventricle and enters into the lungs while the oxygen-rich blood is propelled from the left ventricle into the rest of the body by means of specialized blood vessels. 
4 Blood vessels are essentially the pipes of the circulatory system. The vessels which transport oxygen-rich blood from the heart to the cells of the body are known as arteries, the largest of which, the aorta, descends directly from the left ventricle of the heart into the abdomen. Other large arteries extend from the beginning of the aorta and carry blood to the head and arms. At the abdomen, the aorta splits into many branches, those branches deliver nourishment to the kidneys, the liver, the intestines, and the lower limbs. These smaller branches of the aorta are called arterioles, which continue to branch into even smaller vessels called capillaries. The thin walls of the capillaries allow the exchange of molecules and gases between the blood and the fluids surrounding the cells of the body. 
5 Depleted of oxygen and nutrients, the blood then enters from the capillaries into the vessels that will transport it back to the heart. These vessels are known as veins. Like arteries, they form a branching network. From the capillaries, blood first passes into small veins called venules, which flow into larger and larger veins. The vena cava, for example, collects blood returning from the trunk, while the jugular vein collects the blood returning from the head, and the subclavian vein collects the blood returning from the arms. The pressure inside the veins is, naturally, much lower that that inside the arteries. While the force of gravity and the pumping of the heart primarily move the blood down through the arteries, the flow of blood toward the heart is mostly stimulated by the movements of the muscles and arteries surrounding the veins. In addition, veins consist of tiny valves that allow blood to flow only in one direction---toward the heart. Eventually, all returning blood arrives at the heart and enters into the right atrium. 
6 At the heart, the circulatory cycle is initiated again. Within a single day, about 4,000 liters of blood pass through the heart. This fascinating, continual process services every cell of the human body and is thus essential to its survival.
Unit 44 Tissues and Organs

1 The human body is made up of trillions of individual cells, representing hundreds of different types. Each cell handles its own maintenance by breaking down nutrients for energy, building enzymes and proteins, repairing membranes and organelles, and excreting wastes. In order for a human being to survive, however, the cells must team up to perform complex bodily functions. 
2 The human body depends on the specialization of cells in much the same way that society depends on specialized individuals. Just as the people of a society perform specific jobs, so do cells. Each carries out specific functions. In a society, individuals are grouped together according to their skills---tellers work together in banks, waiters in restaurants, and editors in publishing houses. Often, each of these groups of people works together with other groups to form a company. A law firm, for example, is comprised of lawyers, secretaries, paralegals, and mail runners all working together to defend clients. Companies, in turn, are part of larger economic and social systems. Similarly, the cells of the human body are organized into tissues, organs, and organ systems according to similarities in structure and function. 
3 Groups of similar cells are called tissues. Anatomists classify tissues of the human body into four general categories: epithelial, muscle, nerve, and connective. Epithelial tissue provides a protective covering of the entire body and lines most internal cavities, passageways, and organs. Epithelial tissues also form glands, which secrete substances such as perspiration, saliva, hormones, or digestive enzymes. Muscle tissue is made up of large elongated cells which line the skeleton and surround the walls of internal organs. The cells of muscle tissue shorten, or contract, to cause movement. Nerve tissue connects the sensory and motor structures of the body. It is composed of two types of cells, neurons and glial cells. Neurons receive, transmit, and process signals from the body and from the external environment, while glial cells serve as support cells, by nourishing, protecting, and insulating neurons. The fourth type of tissue is connective tissue, which binds together and supports other tissues and organs. Blood, lymph, and bone are all examples of connective tissues. 
4 Organs are formed by several disparate tissues coordinating to serve a common function. The stomach, for example, is composed of connective tissue, nerves, blood vessels, smooth muscle, and epithelium lining. The activities of all these tissues are coordinated such that the stomach, as an organ, is able to break down and prepare food for entering the digestive tract. Other examples of organs include the liver, the spleen, the heart, the lungs, and the skin. Organs that function together to maintain the human body as a whole make up organ systems. The stomach, for instance, is part of the digestive system, which also contains the liver, the gallbladder, the large and small intestines, the rectum, and many other organs that work together to break down food into usable materials. 
5 The human body encompasses a multitude of organ systems. The skeletal system includes bones and cartilaginous structures that provide amazing protection and support for softer body parts. The same system acts as levers for the body’s movement. The muscular system allows for the conscious movement of limbs and facial features as well as the unconscious motions of internal organs. The nervous system includes the brain, the spinal cord, and various types of nerves. It controls the body, allowing for coordination between other systems. By controlling the circulation of blood throughout the body, the circulatory system, which consists of arteries, veins, lymph vessels, capillaries, and the heart distributes oxygen and nutrients to cells and carries away wastes. The respiratory system provides oxygen to the blood and eliminates carbon dioxide. The urinary system rids the body of toxins by producing and eliminating urine. The endocrine system, making use of its various glands, chemically regulates bodily functions. Finally, the reproductive system, whose organs differ in males and females, enables the continuation of the human species. 
6 The human body is a truly fascinating entity. Although comprised essentially of trillions of tiny cells, a human is able to scream, cry, eat, dream, jump, participate in conversations and remember past events. The specialization and organization of cells into coordinated groups makes possible such highly complex functions.
Unit 45 The Skeleton

1 The skeleton of a human being, interestingly enough, contains more bones in the embryonic state than at any other point in human development. The skeleton of a human embryo is made up of about 350 cartilaginous bones that are soft and flexible. As the embryo grows, cartilage fuses and transforms into true bone tissue, which is hard and rigid, so that by the time a human reaches adulthood, skeletal cartilage has almost vanished completely. Cartilage remains only in particular body parts, including the ear, nose, mouth, and joint surfaces. Upon reaching maturity at approximately 25 years of age, the human skeleton is comprised of 206 bones. 
2 Bones vary enormously in size and shape. The femur, or thigh bone, for example, can amazingly extend more than half a meter, or a foot and a half, in length, whereas the miniscule bones of the middle ear lengthen to no more than a few millimeters. A bone is surrounded by a fibrous membrane composed of blood vessels and nerve endings. The surface of a bone is covered by perforations and canals that promote nutrient flow and provide a means by which tendons and ligaments can attach to it. Hard, compact tissue forms the outer shell of the bone while the inner shaft is spongy and more elastic. This part is permeated with a soft tissue called bone marrow. The bones of the human body house two types of bone marrow: yellow and red. While yellow bone marrow is composed chiefly of fat cells and provides a replacement for red bone marrow when it becomes depleted, red bone marrow is responsible for the manufacturing of bone cells as well as red and white blood cells. 
3 The bones of the skeleton are connected at joints, which provide skeletal mobility by holding bones together while still allowing for maximum flexibility. The part of a bone that encounters another at a joint is coated with cartilage to protect the bone tissue underneath. The cartilage, in turn, is surrounded by a fluid membrane, which reduces friction between the specific location where the two bones touch. Connective tissues called ligaments attach to both bones to prevent them moving away from one another. Joints are essentially hinges that allow legs, arms, and fingers to bend and stretch. 
4 The 206 bones of the adult body are divided into five major skeletal groupings. Twenty-six of these bones make up the spinal column, 29 comprise the skull, 25 are included in the thorax, 64 are found in the upper limbs, and 62 constitute the lower limbs. The spinal column serves as the central support system and embodies bone elements, called vertebrae that are stacked on top of each other. The spinal column, which begins at the neck and terminates with the tail bone, provides the base structure for the arrangement of all other bones in the body. The top vertebrae of the spinal column permits rotation of the head, the subsequent section of vertebrae primarily serves as attachments for the ribs, the middle region supports the weight of the body and maintains posture, and the lower regions support the pelvis. Because the joints connecting vertebrae are flat, the spinal column is able to rotate and curve. 
5 The peak of the spinal column supports the skull, which is the group of bones located in the head---the mandible, or jaw bone, the nasal bone, and the bones of the ear. Eight of these bones compose the skullcap, which shelters the brain. The unique structure of the skullcap is assembled sturdily and is amazingly shock resistant and lightweight. The ribs, which extend from the upper middle portion of the spinal column, form the thorax. These bones protect the heart, lungs, and major blood vessels. The pelvis, which supports the abdominal organs and allows humans to walk and sit upright, is attached to the lower region of the spinal column. The legs are connected to it. The arm and hand bones are united via the scapula girdle, which is a series of bone, including the shoulder blades and collar bone, connected to the upper spinal column. The intricate structure and organization of skeletal bones in the human body not only protect and support the internal organs, but also allow the body to move.
Unit 46 The Human Brain

1 The brain is the largest and most complex mass of nerve tissue in the human body. It receives and analyzes messages from internal organs and from the external environment. It is responsible for transforming sensory information into sensations, such as pain or excitement, and for storing them as memories. The capabilities of the human brain are truly remarkable. The ability to think, make decisions, acquire motor skills, and express emotions all stem from processes that take place in the brain. Although the brain accounts for only two percent of the total weight of the human body, the intense rate of its metabolic activity requires that it consume about 20 percent of the total circulated oxygen. Even more extraordinary is the size of the brain relative to the amount of information it is able to carry. It has been estimated that a computer would have to be the size of a New York City skyscraper in order to process the information stored in the approximately three pounds of the human brain. 
2 Anatomists divide the brain into anatomically and functionally different parts. The five major compartments of the brain are the cerebral hemispheres, the cerebellum, the cerebral trunk, the limbic system, and the hypothalamus. The two cerebral hemispheres of the brain are separated by a deep fissure extending lengthwise from the forehead to the back of the skull. A bundle of nerve fibers connects the hemispheres and allows communication between them. The cellular tissue of the cerebral hemispheres is referred to as the cerebral cortex. The cerebral cortex specializes in selecting, comparing, organizing, elaborating, and storing incoming images, thoughts, and emotions. The cerebral hemispheres are further divided into four cerebral lobes. These lobes serve as centers for touch, vision, sound, and voluntary motion. Although each of the four lobes deals with different sensory stimuli, they all contain areas that integrate and compare the large quantities of incoming data. 
3 The cerebellum is located at the base of the brain, just beneath the cerebral hemispheres. It is the part of the brain responsible for controlling the movement of the muscles. When a child first begins to walk, for example, the specific pattern of muscle contractions is learned and remembered by the cerebellum so that walking becomes an easy task, requiring almost no thought. Every movement is formulated in the cerebellum. The impulse to “lift the right hand and grab the apple,” for example, is initiated in the cerebellum. The cerebellum then transforms the impulse into a complex signal sent to the muscles of the arm, forearm, wrist, and hand. The signal stimulates the contraction of the muscles. The muscles then send signals back to the cerebellum. The cerebellum compares the information received by this movement with stored data, and changes its outgoing message accordingly so that the hand progressively moves toward the apple and the fingers close around it. 
4 Located in front of the cerebellum is an elongated structure called the cerebral trunk. The cerebral trunk is perhaps the most important part of the human brain. It controls the functions necessary for keeping the body alive. Such vital functions include respiration, cardiac rhythm, blood pressure, and digestion. The cerebral trunk also acts as a kind of information port for the brain. Information from the entire body arrives at the cerebral trunk, where it is passed on to other parts of the brain. All information sent from various parts of the brain to other organs also passes through the cerebral trunk. 
5 Directly above the cerebral trunk lies the limbic system. This portion of the brain is in charge of memory, emotions, attention, and learning. If certain parts of the limbic system are destroyed or damaged, a person exhibits problems with concentrating, focusing, thinking and perceiving, and responding emotionally. The limbic system also allows an individual to filter important elements out of a massive number of stimuli and to distinguish between negative and positive memories. Behind the limbic system is the fifth and smallest compartment of the brain, the hypothalamus. The hypothalamus regulates various internal conditions, such as nutrient levels, temperature, and hormone production. 
6 Scientists have only begun to understand the complex workings of the brain. By mapping the activity of the brain during various tasks, researchers continue to uncover the functions of different anatomical structures within the brain and the relationship between these structures.
Unit 47 Food and Digestion

1 In order to survive, the human body must renew cells, recharge the energy spent by organs, maintain the levels of internal substances, and take in nutrients for its growth and development. The process of digestion enables the body to fulfill these needs. During digestion, ingested food is broken down into raw materials that pass into the bloodstream and are easily absorbed by the cells of the body. The raw materials produced through digestion provide the atoms and molecules needed by individual cells and fuel cellular activity. 
2 Digestion takes place in the digestive tract, which consists of a long muscular tube extending from the mouth, where food is consumed, to the anus, where wastes are excreted. Each portion of the digestive tract performs a specific task in the overall process of digestion. The mouth mechanically breaks down various food substances. The teeth tear and grind food. The tongue moves the food around the inside of the mouth and toward the throat. While food is being chewed in the mouth, it is lubricated by a watery secretion called saliva, which allows it to move easily down the digestive tract. From the mouth, food enters a passageway at the back of the mouth called the pharynx. Swallowing begins with the voluntary contraction of the muscles of the pharynx, which connects to the esophagus. The esophagus muscles take over the act of swallowing through involuntary contractions and propel the food into the stomach, where the chemical breakdown of ingested solids and liquids begins. 
3 The stomach is essentially an elastic bag, which can expand to hold as much as four liters, or just less than four quarts, of food. The lining of the stomach secretes both mucus and hydrochloric acid. Because hydrochloric acid is highly acidic, the coating of mucus formed along the stomach wall prevents the stomach from eating itself. The hydrochloric acid kills most living cells, such as bacteria, that are ingested with food. More importantly, it erodes the tissues that bind food particles. The presence of hydrochloric acid and the churning motions of the stomach together convert food from a solid form into a semi-liquid mass ready to be passed on to the small intestine. 
4 The small intestine completes the breakdown of food molecules. It contains a variety of specialized proteins called digestive enzymes, which separate starches, fats, and proteins into smaller molecular units. These units are then absorbed through the intestinal wall. They enter into the body’s circulatory system, which delivers them to individual cells. In the course of digestion, the small intestine also receives fluids from the pancreas and the liver that neutralize stomach acid and help with the breakdown of food. The pancreas and the liver are specialized digestive organs, which, over the course of evolution, developed as part of the digestive tract. In addition to providing the small intestine with necessary fluids, the liver breaks down toxic substances, such as alcohol and other drugs, to eliminate their potentially harmful effects on the body. 
5 Undigested food substances pass through the small intestine and enter the large intestine. During digestion, large amounts of water enter the digestive tract from various body fluids. The large intestine is thus chiefly responsible for the re-absorption of this water into the body. Severe dehydration can result from disruptions in the re-absorption process. The large intestine also contains several species of symbiotic bacteria. These bacteria live off of food substances that humans lack the enzymes to digest. They also produce amino acids and vitamins that are absorbed into the bloodstream and utilized by the cells of the body. The body relies on these bacteria, for example, as its main source of vitamin K. Strangely, the large intestine also includes an extended pouch called the appendix. Other than exhibiting the tendency to become dangerously infected, the appendix serves no known function in humans. 
6 The remaining undigested matter, dead bacterial cells, and cellulose fibers pass through the large intestine as fecal matter, which accumulates in the rectum. Fecal matter is then eliminated through the anus as feces, thus completing the elaborate process of digestion. Although digestion is carried out in successive stages by separate organs of the body, the process is regulated by the brain and nervous system to assure that the entire digestive tract functions as an effective and efficient whole.
Unit 48 Muscles for Movement

1 Muscle tissue accounts for about 40 percent of the weight of the human body. It is responsible for locomotion as well as movement within internal organs. By consciously contracting the muscles in specific parts of the body, people are able to walk, wave, smile, blink, and talk. Many muscle contractions, however, occur in the absence of conscious thought and are necessary for survival. The heart, for example, contracts involuntarily, as do the muscles surrounding the gastrointestinal tract that push food through the digestive system. Without muscles, the human body would cease functioning. 
2 In humans, there are two general types of muscle tissue: smooth and striated. Smooth muscle surrounds the internal organs, such as the bladder, digestive organs, and respiratory tract. Additionally, it is found around the uterus in a woman. Smooth muscle is responsible for various bodily functions, such as moving food along the intestinal tract, emptying the bladder, and regulating blood flow by constricting small blood vessels. The heart is composed of striated muscle, so named because of its striped appearance. Striated muscle, however, is primarily responsible for skeletal movement. Because skeletal striated muscle can be contracted at will, it is often referred to as voluntary muscle. Studies of skeletal muscle dominate muscular research, and biologists have drawn conclusions about many other types of muscle based on what has been learned about the muscles of the skeleton. 
3 Like all muscles, the skeletal muscles work through contractions. A skeletal muscle is attached to two or more bones, sometimes directly but more often by tough strands of connective tissue called tendons. When the muscle contracts, it causes the bones to move around a joint, which is held together by fibrous tissues, called ligaments, and contains a lubricating fluid that allows for smooth motion. Skeletal muscles often function in pairs such that the contraction of one muscle flexes, or bends, the joint while the opposing muscle extends, or straightens, it. 
4 The phenomenon of muscle contraction can be explained by the composition of muscle tissue. Each muscle of the human body consists of bundles of hundreds of thousands of muscle fibers, each of which comprises a single cell housing several nuclei. The cells of muscle tissue are extremely large, often measuring several centimeters in length. Within each fiber are smaller structural units that appear as ribbon-like strands under an electron microscope. These strands, called myofibrils, run parallel to one another and stretch the entire length of the cell. Each myofibril is made up of even smaller units called sacromeres, the repetitive pattern of which gives striated muscle its characteristic name. Each sacromere, in turn, is composed of two types of filaments lined parallel to one another. The thicker filament is formed by a protein called myosin, the thinner by a protein known as actin. Adjacent sacromeres are connected by the interweaving of the actin filaments. 
5 Muscle contraction begins in the sacromere. When a muscle is stimulated, the actin filaments utilize stored chemical energy to slide past the myosin filaments. Because the actin filaments are connected, this motion causes each sacromere to shorten, producing a contraction of the entire myofibril. If enough myofibril fibers contract, the whole muscle contracts, thus causing specific parts of the body to move. The sacromere is the mechanism by which the body converts chemical energy into kinetic energy, which is the energy of motion. 
6 Much less is known about the contraction of smooth muscle. Observably, the contractions of smooth muscle happen much slower than striated muscle and last significantly longer. The structure of smooth muscle also differs from that of striated muscle. Unlike the fibers that make up striated muscle, those of smooth muscle contain only single nuclei. Although the fibers of smooth muscle contain fibrils similar to the myofibrils of striated muscle that run lengthwise through the cell, the fibrils found in smooth muscle are not arranged in any particular pattern. Like striated muscles, smooth muscles also contain the proteins myosin and actin, which biologists suspect, but have not proven, are largely responsible for smooth muscle contractions. 
7 Anatomists and biochemists continue to study the complex machinery of the human muscular system. Little by little, scientists are gaining a precise understanding of how muscles transform chemical energy in the body into physical motion.
Unit 49 Genetics and Inheritance

1 Genetics is the field of biology that concerns heredity, the process by which specific traits, such as eye color and nose size, are passed from parents to offspring. Throughout history, biological inheritance has played a significant role in human social organization, and societies themselves have often relied on hereditary traits to determine the distribution of wealth, power, land, and governance privileges. Not until the late nineteenth century, however, did scientists begin to uncover the biological determinants of the hereditary process. 
2 The work of the Czech-German scientist Gregor Mendel pioneered the field of genetics. By studying the inheritance of traits in pea plants, Mendel determined several basic laws of inheritance. He began his experiments by observing clearly defined characteristics of different pea plant varieties and noticed, for example, that one particular variety always produced yellow peas, while another variety always produced green peas. Mendel then crossbred plants possessing alternate characteristics. Every breeding produced a first generation of offspring in which one of the traits had completely disappeared. Crossing the yellow-seeded plants with the green-seeded plants, for example, produced only yellow-seeded offspring, while crossing purple-flowered plants with white-flowered plants produced only purple-flowered offspring. Mendel referred to such visible characteristics as dominant traits. Despite the apparent disappearance of non-dominant traits, Mendel refused to believe that such traits as yellow seeds and white flowers, which had been passed down consistently for generations, had been entirely eliminated from the species. 
3 In the next stage of experimentation, Mendel allowed the first generation of pea plant offspring to selfpollinate and produce a second generation. He found that three-quarters of the plants in this generation carried the dominant trait displayed by their parent plants. The remaining quarter exhibited the non-dominant traits of their grandparents, such as yellow peas and white flowers. Mendel called these traits recessive. Mendel wondered why dominant and recessive traits were expressed in a three to one ratio. In answering this question, Mendel proposed that each hereditary characteristic is determined by two discrete factors, called genes. A child organism inherits one gene from each parent, forming a gene pair. When the organism matures, the pairs separate to produce sex cells of various genetic compositions. To illustrate this process, again consider a pea plant produced by the crossbreeding of a yellow-seeded parent and a green-seeded parent. Based on Mendel’s experiments, this first-generation pea plant will form yellow seeds. According to Mendel’s theory of gene pairs, the cells of the plant have both a yellow-seed gene and a green-seed gene. Then, when this plant matures, some of its sex cells will carry yellow-seed genes while others will carry green-seed genes. Mendel’s hypothesis became known as the principle of segregation. 
4 If every individual carries pairs of genes for each trait, what determines the specific trait that will develop? What makes brown-eyed parents produce both blue-eyed and brown-eyed children? We know that the sex cells of a parent organism contain only one gene for each characteristic. When male sex cells combine with female sex cells in the reproductive process of fertilization, the genes from each cell match in pairs. The organism that develops from fertilization thus possesses one gene from each type of sex cell. In the case of humans, each sex cell comes from a different parent. The inherited gene pair for eye color is formed, for example, by obtaining one eye-color gene from the mother and one eye-color gene from the father. If the donated genes express the same trait, the developing organism assumes that trait. A child who receives brown-eye genes from both parents, for instance, will have brown eyes, whereas a child who receives two blue-eye genes will have blue eyes. Suppose, however, that the child receives one brown-eye gene and one blue-eye gene. Because brown eyes are dominant and blue eyes are recessive, the child will still have brown eyes. Upon reaching sexual maturity, the child will develop sex cells that carry brown-eye as well as blue-eye genes. These traits can thus be passed down among subsequent generations of offspring. 
5 By applying laws of mathematical probability to his study of inherited traits, Mendel was able to predict with amazing accuracy the outcome of hereditary processes. His theories provide the underlying structure of modern genetics as it is studied today.
Unit 50 Genes and Mutation

1 Early evolutionists failed to explain how the major changes that produced new species of organisms originated. The work of a late nineteenth-century Dutch botanist first shed light on the question of evolutionary development. Hugo de Vries studied genetic inheritance in the evening primrose. He noticed that occasionally a previously unobserved trait would appear abruptly in a particular plant. The trait could not be found anywhere in the parental lineage of the plant. De Vries theorized that it started as a result of the sudden alteration of a specific gene. Genes serve as biological codes for inherited traits. They are passed from parent to offspring. They determine characteristics such as hair color, paw size, and wing span. De Vries proposed that an alteration of this code introduces entirely new characteristics. Furthermore, these characteristics can then be passed to future generations. He called such hereditary changes mutations. 
2 Geneticists today understand mutations as a change in the sequencing of deoxyribonucleic acid or DNA. DNA is comprised of individual units called nucleotides. These nucleotides are arranged in long spiraling chains. The arrangement of nucleotides along the DNA chain determines the characteristics of an organism. DNA provides the genetic information for living organisms in much the same way that the hard drive of a computer carries information for digital processing. Just as a picture on a computer screen becomes distorted when one changes its digital coding, a mutation occurs when a specific sequence of DNA is altered. Mutations may involve the deletion or substitution of only one or a few nucleotides. The consequences, however, may be catastrophic. For example, the alteration of a single nucleotide in the genetic code that calls for the production of hemoglobin, an oxygen-carrying protein in the blood, can be life-threatening. 
3 It is not surprising that most mutations are harmful or even fatal. If one were to randomly change a setting in the hard drive of a computer, the result would most likely be disastrous rather than constructive. Every once in a while, however, a chance mutation gives an organism a certain advantage over other individuals. Webbed toes, for example, allow for more efficient swimming. Similarly, thicker coats allow for survival in cooler temperatures. According to evolutionary theory, this advantage encourages the survival of an organism. The trait is then passed on to its offspring. These offspring are more likely to survive and produce more advantaged offspring. Thus, through mutations, a species can develop characteristics which allow it to better compete in different environments. 
4 Geneticists believe that the majority of spontaneous mutations are caused by mistakes in the process of DNA replication during reproduction or development. Mutations can also occur as the result of exposure to environmental agents. These agents are called mutagens. Some mutagens occur naturally. Ultraviolet radiation from the sun, for example, can damage DNA. It does so by distorting its chemical structure. Many organisms have evolved specialized enzymes that repair those distortions by removing and replacing them. Excessive exposure to ultraviolet radiation, however, remains one of the leading causes of cancer, particularly skin cancer, in humans and other animals. Other forms of radiations include cosmic rays, x-rays, and the emissions of radioactive isotopes. They also produce mutagenic effects. 
5 The activities of man have added several potent mutagens to the Earth’s environment. Many industrial chemicals alter genetic sequencing by reacting with the nucleotides of DNA. The first chemical mutagen discovered was mustard gas. Mustard gas was developed during World War I as a killing agent. Since then, numerous artificial chemicals have been found to be mutagenic. Examples include insecticides and food preservatives. Many mutations caused by chemical mutagens lead to various forms of cancer. Chemical mutagens are therefore often referred to as carcinogens. Because the amount of mutagens in the environment directly affects the number of mutations in a given species, many people have expressed concern that the addition of chemical mutagens to the environment is endangering the human population. 
6 Despite the many hazardous effects of genetic mutations, they remain an integral component of species survival. Without mutations, species would lack the ability to produce new variants. Such variants are necessary for survival in Earth’s constantly changing environment.
Unit 51 The History of Communication

1 Many scientists believe the ability to process information sets humans apart from other animals. The history of communication can be viewed in terms of humans’ efforts to more efficiently manage information. The development of spoken language gave humans an advantage over other animals. With speech, humans were able to better understand their environment. They could analyze choices, make informed decisions, and pass on knowledge to fellow humans. They used their growing body of shared experience and information to adapt to changing environments and adapt their environments to serve their own purposes. 
2 The range over which a human voice can transmit information, however, is limited. In order to receive a message, even a shouted one, a person had to be within a reasonable distance while the message was being voiced. Since ancient times, humans had used monuments or smoke signals to send visual signals and drums to send audible signals. Their value was severely limited, however, since they could convey only the most basic information, and they were only good as far as they could be seen or heard. The trend in communication has since been to make messages more portable, that is, less tied to the time and space in which the messenger and his message exist. Spoken languages apparently emerged some 150,000 years ago, but there followed a gap of over 140,000 years before written languages appeared. During that span, humans drew pictures of their environments on cave walls and adorned tools and ornaments with symbolic designs. Although these drawings and symbols were interesting, they could not convey much information. Writing systems, therefore, were a significant advance in communication since they enabled messages to communicate across time. Messages cut into stone pillars millennia ago can be read today. Still, in order to read them, humans have to travel to the message. Once convenient writing materials such as papyrus and ink were invented, the messages themselves could easily travel, through both space and time, producing a much more efficient system of communication. 
3 Improvements over the next several thousand years involved the speed with which messages could be transported. Networks of roads linking human settlements enhanced the speed and reliability of message transmittal. Information could travel farther through space and across time. During the eleventh century, the homing pigeon was bred to carry messages, creating a one-way postal service---the pigeons always flew back to their home base. 
4 In the seventh century, the Chinese developed block printing, which they used to produce books. Then, in the mid-eleventh century, they advanced by inventing movable type. These inventions, however, did not revolutionize communication. It took the invention of the movable-type printing press in Germany in the midfifteenth century to usher in the era of mass communications. The sixteenth century saw the mass printing and distribution of pamphlets. During the seventeenth century, newspapers came to the forefront, and governments developed efficient postal systems for the delivery of mail. 
5 Over the centuries, visual artists continued to develop methods of depicting the world around them. The invention of photography in the 1830s provided another way for humans to record their surroundings. The telescope, invented in the seventeenth century, led to vastly improved optical systems used at sea and on land throughout the eighteenth century. These were superseded in the early nineteenth century by the telegraph. In 1876, the American Alexander Bell invented a practical telephone that could transport the sound of a voice far beyond its natural range of appoximately 70~100 meters. 
6 In the early twentieth century, the invention of the radio made possible the wireless transmission of the human voice. The subsequent invention of motion pictures added another dimension. Television broadcasts of picture and sound followed soon thereafter. Today pictures and sounds can be sent to the earth from satellites in outer space. Both radio and television enormously increased the amount of information available. Now communication is again undergoing radical changes due to innovations in electronics and computer technology. With the advent of the Internet and the World Wide Web, printed words, pictures, film, and sounds can now be transmitted almost instantaneously to all corners of the globe. 
Unit 52 Communication Theory

1 Theories of communication seek to answer the question posed by the American political scientist Harold D. Lasswell: “Who says what, in what channel, to whom, with what effect?” Most extant communication theories begin with a model first proposed in the 1940s by two American mathematicians, Claude Shannon and Warren Weaver. Shannon and Weaver approached communication theory from the standpoint of trying to understand the physical transmission of information. They were not interested in the meaning of the message itself. Of course, sociologists, anthropologists, political scientists, psychologists, and the like believe the meaning of the message is crucial. Consequently, adaptations of the Shannon-Weaver model addressed this later. 
2 The Shannon-Weaver model of a communications system is linear and has six steps. First, there is the source---the subject who is communicating. Second, there is an encoder. Third, there is the message itself, but in the basic form of the theory, there is no attempt to interpret or evaluate the message. The fourth element is the channel, how the message is transmitted. The fifth element is the decoder. Finally, the message reaches the receiver. Hence, in the case of email messages, people writing the messages are the sources. The computers are the encoders. The emails are the messages. The channel is the Internet and how it is accessed---via telephone line, cable, or satellite. The email is decoded by another personal computer, at which point the receivers can read the messages in their inboxes.  
3 Of course, what the Shannon-Weaver model does not address is the last part of Lasswell’s question--to what effect? One solution to this missing section introduces the concept of feedback to the theory. Some forms of communication are not dependent on feedback. Sending a birthday card is one example. Often, however, it is very important that the sender of the message be able to see how it had affected the recipient, such as in the course of a political discussion. Feedback also addresses a flaw in the original Shannon-Weaver model, which is that its linear nature presupposes communication as a one-way process. Adding a feedback loop opens the application of the theory to two-way and multi-way communication.  
4 Shannon identified external factors, which he called “noise,” that can affect the message as it moves via the channel from its source. Noise represents outside interference with transmission, such as static on a telephone line. It has the potential to reduce the reliability of the communication or even distort the message for the receiver. Shannon and Weaver, who focused mainly on communication technology, were concerned with physical or mechanical noise. Critics often point out that the Shannon-Weaver model is too simplistic. It is inadequate as a communication theory since it does not address the meaning of the communication. Rather, it assumes that meaning is inherent in the message and readily available to the receiver. Yet the inclusion of the concept of noise in the theory, as well as the encoding and decoding steps, has important implications for the study of human communication. Broadening these concepts beyond simple physical interpretations has provided a starting point for addressing the complex and dynamic nature of human communication. 
5 In his Source-Message-Channel-Receiver model, David Berlo identified two encoding skills---speaking and writing, two decoding skills---listening and reading, and a fifth skill---thought or reasoning, which is essential to both encoding and decoding. These five communication skills can be present in the source and receiver to varying degrees. Furthermore, Berlo proposed other factors that apply equally to the source and receiver and affect the quality of the communication as well. They might be termed “semantic noise,” since they influence the message. They include the knowledge, attitudes, social system, and culture of both the source/encoder and the receiver/decoder. Berlo’s theory also incorporates other elements he felt were vital to evaluating human communication. He stressed that the relationship between the source and the receiver can affect communication. Also, he asserted that the context in which communication takes place is significant. Including these variables enables Berlo’s theory to underscore the unpredictability of communication by assessing some of the dynamics that make it unpredictable. 

Unit 53 Methods of Communication

1 Humans use two main types of communication---vocal and nonvocal. Every human society incorporates both. Human language, whether expressed verbally or through writing, is readily understood as falling within the definition of communication, but it would be a mistake to restrict its scope to only language. Humans have a wide array of means to help them communicate, not just with their fellow humans but also with certain animals. 
2 Infants communicate in a relatively crude fashion through gurgles, crying and other sounds. In fact, some anthropologists believe this indicates that humans are born with an instinct for speech. Even as humans mature and acquire language skills, they still rely on sounds---grunts, cries, laughter, and other nonlinguistic ways to supplement their communication. Many consider human vocal communication the apex of physical and intellectual evolution. Like humans, many other animals use sounds to express instinctual needs, such as birds singing to attract mates or dogs barking to warn of danger. However, humans are also able to communicate a wide range of complex ideas through language and have even, in fact, developed numerous languages. 
3 Nonvocal communication processes fall into three categories: kinesics, proxemics, and signals, signs, and symbols. The first nonvocal means of communication is called kinesics. It includes body gestures, movements of the body or body parts, and facial expressions. Kinesics can accompany vocal communication for emphasis or clarification. Similarly, vocalizations can be supplemental when body language is serving as the main way to communicate. 
4 Somewhat related to kinesics is proxemics. Pioneered by the American anthropologist Edward T. Hall, proxemics examines how humans communicate using temporal and spatial relationships, as well as body positions and other factors. Members of a society unconsciously acquire many of these culturally-determined and subtle forms of interaction. One of the most common expressions of what Hall referred to as “silent language” is the degree of physical distance between individuals. This varies from culture to culture. Another example is whether people in a conversation maintain direct eye contact. Different people also have different concepts of time, and what amount of time is appropriate for communicating under different circumstances, such as how long to wait before replying. Like kinesics, proxemics can also be accompanied by vocalizations. 
5 The third major category of nonvocal communication is signals, signs, and symbols. These closely-related forms of nonverbal communication are presumed to have developed before human language or at the least during its initial stages. Signals are the most fundamental form of nonvocal communication. They interrupt or change a single environmental factor in order to attract attention and to convey meaning. At their most basic form, signals have limited meaning. A person tapping a pencil in a silent room signals presence. The person may also be signaling impatience or nervousness, but without other clues, it would be difficult to tell. When signals are coded to refer to language, such as Morse code, in which a series of dots and dashes represent letters and numerals, they can transmit a much broader range of meaning. 
6 Unlike signals, signs are not usually used to convey words, but in and of themselves they contain greater amounts of meaning. Pictures and drawings are the most common signs, but there are many others, such as traffic signs and uniforms. They convey relatively simple messages quickly and easily. All cultures utilize signs for this reason, but they do not necessarily share the same signs. 
7 Symbols are more complex. They represent abstractions of values that members of a culture invest in people or in things they own and use. For instance, in American culture, a wedding ring is a symbol of love and commitment. To someone not familiar with the culture, its symbols will make little sense. Strange objects and seemingly odd types of behavior communicate incomprehensible meanings and emotions. Yet symbols are found to make cultural sense, and they serve to communicate information between members of the culture, similar to conventional language. Usually symbols appear in clusters, rather than as discrete entities such as the wedding ring mentioned above. The various symbols comprising a cluster derive their meaning and value from their mutual association.
Unit 54 Language and Writing

1 Language is the primary way humans communicate with each other, and it can be spoken or written. The origin of spoken language---speech---is disputed. While one expert places its origin some 150,000 years ago in Africa, other scholars think speech may be even older than that. However, written language---writing--apparently developed only 6,000 years ago. Writing uses signs or marks to visually represent a language. Unlike pictures, which may represent events, writing uses conventional signs to represent language itself. 
2 Many people mistakenly think that writing is simply a transcription of speech, but in fact, writing is an expression of a language that is distinct from speech. For instance, scientific writing is a special form of language that is not used orally. Similarly, intonations common to spoken language are generally not represented in written language. Yet both speech and writing depend on the linguistic structure of a language. 
3 Language is structured into two levels: meaning and sound patterns. Writing systems generally favor one of those structures, although they rarely are pure. A writing system can be based primarily on meaning, such as words, or it can be based on sounds, such as syllables. Written Chinese is an example of the former. Entirely different characters represent two Chinese words that sound the same but have different meanings. Written English, however, uses an alphabet to represent individual consonant and vowel sounds that make up a word. Once a written language developed a system of representative symbols or characters, further evolutionary adaptations facilitated the use of writing, such as introducing spaces between words and establishing rules for punctuation. 
4 Language does not depend on a written form to keep its structure and vocabulary; speech will suffice. Writing does, however, affect how language can be used. Writing preserves language and information through time and across space. It is designed to survive the passage of time. The Egyptian hieroglyphics carved in stone serve an archival purpose, for example. They show political, religious, economic, scientific, and literary information and are passed down to subsequent generations and other civilizations. Newspapers and letters, on the other hand, are examples of writing used primarily to transmit information across space. Here, writing functions as a means of contemporaneous communication. Finally, writing can also serve a purely personal and private purpose. An individual may use a writing system to keep a diary, record notes, or personal data. Such writing serves a mnemonic function, helping individuals remember something they have deemed important. In this instance, the writing system need not be recognizable by anyone but the user. 
5 Most human beings can acquire linguistic speech without systematic instruction. Children begin learning to speak their mother tongue unconsciously, simply from hearing it spoken around them. Writing, however, must be carefully taught to each generation. Typically, children learn to write after they have already absorbed the basic structure and vocabulary of their mother tongue. Literacy---being able to read and write in a given language---is accepted today as a universal goal. Yet this emphasis on literacy is a relatively recent development. Up until the eighteenth century, writing was the preserve of a privileged few, such as the priesthood or the official classes. They used it for very specific functions such as registering births, marriages, deaths, documenting property ownership, and recording censuses. In fact, some scholars believe that written language first developed among these authorities to serve their particular purposes and eventually spread outside these limited circles of use because of its obvious usefulness. 
6 From the eighteenth century on, literacy was equated with civilization. Consequently, when Europeans colonized other peoples, they focused not only on converting them to Christianity but also on “civilizing” indigenous peoples by teaching them to read and write. It was assumed that languages without a written component were “primitive,” but in fact, they are no less complex in structure or vocabulary than languages that have writing systems. Nevertheless, some scholars believe the development of writing systems that served bureaucratic purposes was fundamental to the growth of cities. Some experts maintain that the subsequent development of the alphabet profoundly influenced cultural development in the Western world.
Unit 55 Sign Language and Gestures

1 Gestures are actions that send visual messages to other people. Most commonly, they involve movements of the hands and arms but can include other parts of the body as well. Gestures can be used deliberately to convey information, in which case they are called primary gestures, or they can be incidental gestures that transmit information only in a secondary or supplemental role. When a person waves at a friend and beckons that person to come closer, a primary gesture is being used. The gesture’s only function is to communicate with that friend. A sneeze, however, is an incidental gesture. Its primary function is not to communicate but to alleviate a breathing problem. Yet, incidental to its main function, a sneeze also warns onlookers that the person sneezing may have a cold. 
2 Sign language is a term that in its broadest definition encompasses gesture-based communication. Like many other forms of communication, sign language can be crude and basic, such as a shrug or a frown, or it can be more refined and complex. Although it has been impossible to prove, most anthropologists believe that sign language predates speech. It is used when vocal communication is not desirable, such as within religious orders whose members have taken vows of silence, or not possible, such as between people who do not share a common language or when someone is physically unable to hear or speak. Sign language is used to overcome language barriers. Many travelers visiting foreign countries have relied on simple sign language to communicate basic needs such as hunger. 
3 Forms of sign language, sometimes known as technical gestures, have been developed by specialist groups for use in particular activities. On the airport tarmac, signalmen and women direct planes into and away from the gates using specialized arm signals. Scuba divers have a set of simple signals with which they can nonverbally communicate to each other in potentially dangerous situations, such as if a diver develops a cramp. Technical gestures enable members in a specialized field of activity to communicate when speech is not possible or desirable. They are not used by the society as a whole. 
4 A formal, complex system of signals can actually constitute a true language. These are known as coded gestures, but unlike technical gestures that are also systematic, meaning they can operate independently of each other and only have meaning in their relationships to each other within a structured system. Coded gestures developed to enable deaf-mutes to spell words and sounds that are as complex and versatile as spoken languages. The first such sign language was developed in the mid-eighteenth century in France. It involved a manual alphabet used to spell out French words, combined with simple signs that expressed whole concepts. Out of this system developed French Sign Language, American Sign Language, and many other national sign languages. American Sign Language, in fact, is the fourth most common language in the United States, used by more than 500,000 deaf people in the country. These national sign languages actually have more in common with each other than with their own national spoken languages because the signs represent letters and concepts rather than words. Another sign language, called Cued Speech, uses hand signs to represent sounds rather than concepts and has been adapted to more than 40 languages. 
5 The North American Plains Indians used a sign language in the nineteenth century comprised of gestures to represent objects, actions, and ideas. The Plains Indians consisted of several different tribes who shared certain cultural traits but spoke mutually unintelligible languages. Nevertheless, the tribes were able to find common symbols based on their similar lifestyles and a shared environment that enabled them to communicate. Two fingers forming an inverted “v” over the index finger of the other hand represented a person on horseback. Using a finger to trace a circle against the sky indicated the moon and could indicate the passage of time. The groups were able to use this sign language, based on concepts rather than a manual alphabet or gestures depicting sounds, to tell long and complex stories that could be understood by the different tribes that otherwise could not communicate.  

Unit 56 Understanding and Misunderstanding

1 At first glance, it might seem that two people who speak the same language would have no trouble understanding each other. After all, the language is used to organize and categorize experiences and perceptions. However, communication is not simply a matter of words. Gestures, facial expressions, tone of voice, body posture, and symbols all convey information. To help understand each other, people infer the meanings behind all these, which is not always easy since these cues may carry many meanings or their meanings may be specific to a culture or group. Nevertheless, face-to-face communication is often the best way to avoid misunderstandings because participants are usually able to observe other informational clues that may provide important context for the words being spoken. This is very true when the people talking share a common culture. Then, tone of voice and gestures can be deliberately used with a fair amount of confidence that their messages will be understood. In intercultural communication, however, even when the people involved have good knowledge of a shared language, there is still significant potential for misunderstanding.  
2 Culture has a large effect on how people communicate, which is why it is important to understand how people of different cultures think and act. Cultural awareness is essential to effective intercultural communication. It is, of course, nearly impossible for an outsider to learn all the rules of behavior governing cultures and subgroups. Knowledge of common barriers to communication will help prevent misunderstandings. 
3 The first impediment to understanding involves various nonverbal communication cues. These are especially dependent on culture for their meaning. Cultures use the element of space, or proxemics, to communicate certain things by how close people stand to each other or how people arrange furniture in a room. Body movements, gestures, facial expressions, and eye contact are all aspects of nonverbal communication called kinesics. In Japan, students often avoid making eye contact with their professors as a sign of respect. In the United States, professors expect eye contact from their students as a sign that they are paying attention. Chronemics refers to how time is perceived and used. Arriving late for an appointment is considered an insult in China but acceptable behavior in Colombia. Touch is another means of communicating and norms for its use vary widely. Clothing can identify marital status or membership in a particular subgroup. Crying and laughing are nonverbal behaviors that exist in most cultures, but each culture has its own norms about when and where such behavior is appropriate and what such behavior means.   
4 Not all misunderstandings are caused by ignorance of the cultural meanings of nonverbal communication cues. Other factors can create barriers to effective communication. High anxiety is one factor that negatively affects communication. When people are in a new situation where they are not sure what is expected or how they should act, they understandably become quite anxious. It becomes difficult to focus on communication. This lack of attention can easily lead to misunderstandings when nervous people do not fully attend to what is being said or when anxiety causes them to misspeak. 
5 Another cause of misunderstanding is assuming that cultures are similar. Visitors to other countries can act inappropriately if they don’t know the culture well. Conversely, it can be just as dangerous to assume that cultures are different. The best idea is to ask about the relevant customs. Ethnocentrism is closely related to assuming similarity and a dangerous barrier to effective communication. 
6 It is a human tendency to consider one’s own culture superior to others and to use its standards to negatively judge aspects of a different culture. It is easy to see how such judgments can interfere with effective communication because it causes people to reject other points of view. It takes conscious effort to recognize and overcome ethnocentrism. Similarly, stereotypes and prejudices block good communication. Stereotypes can be positive or negative, while prejudices are negative. Both are judgments about individuals based on their membership in a particular group, such as a racial, ethnic, religious, or occupational group. People use stereotypes and prejudices to interpret behavior, which can lead to unfair conclusions and serious misunderstandings. Keeping these problems in mind will help avoid misunderstandings in communication.
Unit 57 Body Language

1 Body language is a nonverbal form of communication involving gestures, body postures, body movements, facial expressions, use of time and space, and the like. Body language often accompanies speech, but even when a person is not talking, his or her body language is sending out signals to the people nearby, often without realizing communication is taking place. Even though people may be unconscious of how they are holding their body or of the movements they are making with their legs, arms, hands or head, or perhaps partly due to this lack of awareness, body language is an important part of communication used in every culture.  
2 Body language is sometimes more important than speech in conveying the content of a message. It provides clues for interpreting what is being said and can reinforce the content or contradict it. Often it is easier to express feelings through body language than with spoken language, especially if the feelings are negative. Clues to relationships can be discovered by studying how closely two people stand to each other, whether they look each other in the eye, or how often and in what ways they touch during a conversation. 
3 Because it is usually unconscious, body language tends to reveal a person’s true state of mind. In any communication, spoken words, tone of voice, and general body language are all important. Ideally, there will be alignment between words, voice, and body, but much communication is revealed by nonverbal signals. People sometimes send double messages, where their words say one thing but their body language says the opposite. In such situations, when people are unsure about someone’s words or do not necessarily trust the person, they tend to put more stock in what they see in the person’s body language rather than accepting the words at face value. Nonverbal clues facilitate the understanding of a person’s words. Consequently, there is more chance of an email message being misunderstood than part of a conversation that happens face-to-face. 
4 Body language has different meanings in different cultures. Interpretation of body language, even within a culture, depends on factors such as the situation, the relationship between the people involved, and a person’s gender. A gesture or body position can have multiple meanings, so that a person whose arms are folded across the chest could be relaxing, could be cold, or could be signaling an unwillingness to interact with another person. In Japan, bowing used in social interactions depends on the social status of the people involved. In the United States, females tend to look directly at each other when they talk, but males are less likely to make eye contact, especially with another man. In Madagascar, people point with their lips, while those in the United States point with their fingers. In fact, rarely does a signal transcend culture or carry the same meaning throughout the world. For instance, in the United States, as well as in most other countries, shaking the head side to side indicates “no” and nods up and down indicate ”yes.” In India and Greece, however, the meanings are reversed, with a side to side shake meaning “yes” and an up and down nod meaning “no.” 
5 Body language can express a broad array of emotions and attitudes. It can communicate defensiveness or a sense of power. It can signal aggression or submission. Sometimes, the former is expressed by how close a person stands in relation to another. A citizen of the United States can misinterpret as aggressive a Latin American who is maintaining what is considered a comfortable interpersonal distance in the Latin culture. Body language can emphasize what a person is saying. In fact, much of what people attribute to intuition actually results from their unconscious reading of another person’s body language. People can use body language consciously as well. For instance, a person can show interest in and respect for another person by deliberately turning toward that person or can illustrate boredom through a feigned yawn. Body posture is usually an unconscious reflection of how a person feels, but a person can also intentionally use it to affect mood. For instance, a person’s depression may be reflected in sagging shoulders and little eye contact, but if the person purposefully straightens the posture, walks upright, and looks around, better feelings ensue.
Unit 58 Small Talk

1 Small talk is casual conversation that on the surface seems inconsequential. Happening almost everywhere, it can take place between people who do not know each other well and involve short conversations about common interests. Shoppers may use small talk to pass the time while waiting in line to purchase their goods, or a hairdresser might keep up a steady conversation of small talk with the client whose hair is being styled at the beauty salon. In a restaurant, a savvy waitress hopes that small talk will help forge a connection with satisfied diners who will then leave a larger tip. Co-workers may exchange a few words about the weather at the water cooler. The most common venue for small talk, however, is probably a party or social gathering, where it is used to strike up conversations with strangers. In such situations, a person might even move around the room to take part in small talk with other attendees. Engaging in small talk behavior is also known as “mingling.”
 2 Although the topics may be insubstantial, the act of engaging in small talk can actually be extremely significant. In many situations, small talk fills uncomfortable silences, setting people at ease. Through small talk, people become acquainted with each other, exchange information, and learn what the other does for a living or participates in for leisure. In ascertaining a sense of each other, people discover common ground. Indeed, small talk is essential to developing relationships. It is the match that lights the fire of friendship.    
3 The functions and appropriateness of small talk vary by culture. Suitable topics for small talk are not universal. For instance, in American culture, questions about personal income are not acceptable, but in Malaysia, salary inquiries are a normal part of small talk. In the United Arab Emirates, where female family life is extremely private, questions about a person’s wife or daughters are off limits. In many cultures, formal business meetings begin with a certain amount of small talk, and how long the small talk lasts will depend on the culture. In a business meeting in Turkey, small talk precedes any business discussions because business relationships built on personal rapport and friendship are deemed essential to doing business. Germans, however, tend to consider small talk a waste of time in business meetings and prefer to get right to the point of the meeting. 
4 Small talk is normal in many situations and actually necessary in some, where not to engage in small talk is considered rude. For instance, it is terribly impolite to sit alone in a corner at a party or not to exchange a few pleasantries with someone who has just been introduced. Many people, however, disdain small talk as phony, dull, or trivial. Their attitude is interpreted to mean that they are not interested in another person and that they are too busy and important to invest time in getting a sense of the other person. Yet it does not take a lot of time to establish meaningful connections with people through small talk. 
5 Another reason the art of small talk is vitally important is that subtle messages conveyed are often essentially more powerful than those sent during rehearsed, formal presentations, such as speeches. Hence, this proves why adeptness at small talk can be crucial in making good first impressions. Adept small talk can be the difference in determining, for instance, whether a person is successful in a job interview. When faced with two candidates of comparable academic qualifications and professional ability, the hiring manager is more likely to choose the candidate who creates a positive impression, establishes fantastic rapport, and creates a comfortable interaction, which good small talk can do. 
6 Effective interpersonal communication depends in part on excellent conversational skills, which are founded in the capacity for engaging in small talk. A documented study in the early 1990s of Master of Business Administration (MBA) graduates showed that, a decade after graduation, the successful graduates were those adept at conversation. They could present superbly in front of audiences, talk to virtually anyone, and make people feel at ease. Oral communication skills are one valuable key to success.
Unit 59 Art as a Communicative Device

1 The arts, which include the visual arts, oral and written literature, music, and theater are sometimes referred to as “expressive culture.” Most people derive pleasure from art in one form or another. Listening to a symphony may help them relax, they may laugh hysterically watching a television comedy, or they may delight in painting the scene they see from their front porch. One of art’s functions is to serve as a form of communication between the artist and the community or audience. This should not be surprising, since a relationship between art and writing can be seen in some of the earliest forms of writing, such as Egyptian hieroglyphics, which used pictures to represent sounds, words, or ideas. Yet art is an older means of expression than writing. Cave paintings dating back 15,000 years have been found in France and Spain, even though the earliest known writing appeared only 6,000 years ago. Too often, people fail to take into account this relationship between art and language and expect to immediately understand art at first viewing, rather than recognizing that art is a language that must be seriously studied to be completely understood. 
2 Art, like language, can be utilized to express how humans view the world. Works of art reveal how the artists employ their senses and how they communicate their perceptions. Visual arts---drawing and painting, graphic arts, sculpture, and architecture---depend on sight, and artists attempt to communicate through sight in a way that produces responses of the other senses. A painting is a representation and, like language, cannot reproduce the taste, smell, or feel of what it depicts. However, if it is successful, a painting can produce a sensual response similar to that evoked by the object it portrays. To do this, the artist taps into cultural cues that will help the viewer fill in what is “missing” in the artwork. This happens if the viewer shares the artist’s culture. 
3 Art reflects the personality of the artist and the time in which it was created. Prehistoric and ancient art can provide some idea of how early man perceived the world but of course, the viewers interpret this through their own perception of the world. In fact, there is always the danger of inappropriately projecting one’s cultural perspective onto artwork from a different culture or era and thereby misjudging or misunderstanding it. Artists in the visual arts use color, shape, texture, and line as means of expression. Differences in these elements and the ways they are combined are part of technique, but they also create differences in expression and feeling. Even the choice of medium affects the artist’s communication of experience.   
4 Art is closely related to culture, and most art cannot be fully appreciated without an awareness of its cultural background. Such appreciation can be taught so that a person can learn to appreciate opera, just as he can learn a foreign language. In addition, art can rarely be fully understood in just one viewing. Repeated viewings are sure to reveal more meaning. The affinity between art and culture also affects how art is received because the appreciation of the qualities of art and the sense of beauty---also known as aesthetics--are not universal concepts but rather are culturally defined. Combinations of musical tones, for instance, can sound discordant to someone unfamiliar with a culture’s musical aesthetic. 
5 Unquestionably, the arts play a significant role in any society. Myths and legends, which can be conveyed through storytelling, drama, and dance are vitally important to transmitting culture to future generations and preserving traditions. Dramas and cinema can evoke intense emotions in viewers, building tension and then providing the strong emotional release known as catharsis. Art commemorates events or individuals. It often teaches moral lessons or values considered important in a society and is also used to transmit political messages or draw attention to social issues. Yet the question is posed whether the arts should reflect society’s standards or question them. Art and artists are also severely criticized for being elitist, for not making art that would appeal to ordinary people. It is because of their communicative properties that passionate debate continues over the proper role of the arts in today’s world.  

Unit 60 Language and Culture

1 British anthropologist Sir Edward Burnett Tylor espoused the classic definition of culture in 1871, describing it as “... that complex whole which includes knowledge, belief, arts, morals, law, custom, and any other capabilities and habits acquired by man as a member of society.” Culture is learned; it is not something that is biologically determined. While the ability to learn a language is innate and inherited, in fact, the particular language an individual first learns---his “mother tongue”---is “acquired by man as a member of society.” Language, therefore, is a part of one’s culture, but at the same time, language is used to transmit that culture, to teach that culture. In fact, culture and language are interdependent. No type of human society could be maintained if its members did not share a common language. Moreover, language, the most common way people communicate, could not have developed outside a social setting. 
2 Language both expresses culture and reflects culture. Some linguists and anthropologists argue that different languages produce different ways of thinking. Cultures organize and view the world in diverse ways, and their languages support these differences through grammar and vocabulary. By studying how various languages classify things, scientists have been able to show that speakers of different languages perceive and distinguish things differently. The Nuer people of Sudan, for instance, traditionally were cattle herders, and their entire lifestyle centered on cattle, so their language has dozens of words for cattle. English speakers divide time into past, present and future, and English grammar has tenses to reflect this view of time. The Hopi, a Native American tribe of the southwest United States, only make a distinction between events that have existed or exist (English past and present) and those that do not exist or do not yet exist (English future, including the subjunctive tense used for possibility). Their language does not differentiate between present and past. The vocabulary available in a language to describe family relationships varies depending on the role of kinship in the culture. Color terminology also varies widely by language. Languages that evolved in areas with a history of using dyes and artificial coloring have the broadest color vocabulary. 
3 Living languages, of course, undergo constant, albeit usually gradual transformation, as new words and expressions are added to the lexicon and meanings of words are altered. Different cultures can speak the same basic language, but it will have variations reflecting those different cultures. For instance, Koreans share a common language, but after six decades of being separated by a tightly sealed border, the cultures of North and South Korea have diverged along with the Korean language. If a South Korean asks a North Korean how he is doing, the North Korean is likely to reply, “Ilupsopneda,” using an expression that literally means “not much,” which has a sense similar to “I’m fine, thanks.” Yet, that same expression would mean “Mind your own business!” to the South Korean. Both North and South Koreans use the word “mije,” but in the North it means “American imperialist,” while in the South it means, “Made in the USA.” 
4 Within a culture, language can play an important role in differentiating occupational groups and social status. Many groups have their own “focal vocabulary,” that is, a specialized set of terms that are important to them and what they do. On a Hollywood film set, when the gaffer, head electrician, yells to the crew to “Kill the baby!” he is not talking about child murder. He is instructing the electricians to turn off a small light. People who want to improve their social status will try to adopt the habits, attitudes, and behavioral traits of the group to which they aspire. This will include trying to shift their speaking style by taking on the speech patterns and vocabulary associated in their culture with the higher social status.    
5 In any culture, language is more than just a means of conveying information. Significant aspects of a culture are embedded in the structure of its language, in its vocabulary, grammar, and usage. The distinctions a language makes between genders, how it refers to time and space, and the different ways language conveys rank, respect, and love are all related to the culture in which it is used.  

Unit 61 Translation

1 Translators convert written or spoken words from one language into another, enabling people who speak different languages to communicate. A society expresses its culture in its language, which means that even two societies that use the same language, for instance, the United States and the United Kingdom, do not define all words the same. This can of course cause some confusion in communication, even though both societies use English. Translating different languages compounds the problem of meaning even more.
 2 Languages reflect the differences in cultures and so people develop different vocabularies to suit their unique identities. Herein lies the first problem in translation. It is often difficult to directly translate a word from one language into a second language. There is a lack of “vocabulary equivalence,” making a literal, or word-by-word, translation impossible. If a language has only a general word meaning “purple,” how could the shades of purple, such as maroon, lavender, lilac, burgundy, mauve, violet, and plum be translated? Words acquire overtones and nuances in one language, which are not associated with the closest corresponding word in another language. The translation, therefore, can suffer from a lack of subtlety or precision. 
3 Sometimes words are difficult to translate because they refer to objects or experiences that are not common to both cultures and so the other language does not have a corresponding word or phrase since that culture has no experience with that object. Closely related to this is a lack of “conceptual equivalence,” in that abstract ideas do not necessarily have universal meanings. Different cultures have disparate meanings for concepts such as “human rights,” “freedom,” and “democracy.” For instance, in the United States, human rights are seen as political rights, such as the right to a fair trial and the right to speak freely. However, in some countries, human rights are considered social rights, such as the right to have decent housing or universal health care.     
 4 The translation of idioms is another difficulty. An idiom is a phrase that forms a unit whose meaning is different from the literal meaning of each of its parts, so that if it is translated word for word, its meaning is lost. English uses many idioms, such as “kick the bucket,” which means “to die.” A person who kicked the bucket did not end up with a sore foot, but if each word is literally translated, that might be the only conclusion the reader of the translated version could draw. 
5 Another problem in translation involves the different grammars and sentence structures of the two languages. In some languages, the meaning of a word will often depend on its position in a sentence, which determines whether it is a noun or a verb. For instance, “book a place” and “place a book” have very different meanings due to word order. 
6 Material of a technical nature that deals with scientific subjects is the easiest text to translate from one language to another, since the language of science tends to use similar styles and structures in many languages and consequently translates well. Satisfactory translation of poetry, on the other hand, is perhaps the most difficult to achieve. So much of poetry is built into the rhythm and sounds of the words themselves, including but not limited to rhymes, and is dependent on word choice, word order, and grammar, that it is difficult to keep both the rhythm and the imagery in translation. Poetry is especially interwoven into language itself. A translation that conveys the literary meaning of a poem is unlikely to be able to also maintain the poetic form. 
7 Literal translations are rarely possible. The translator must look at the individual words, of course, but also must consider the broader context---the sentence, the paragraph, and even the work as a whole---in order to make the most accurate translation possible. Any translation of literature is at best a creative combination of the author’s original work and the translator’s skill and sensitivity to the two languages involved. More often, it is a poor imitation that cannot help but lose some of the author’s original intent, simply due to the different and unique characteristics of languages.
Unit 62 Finding Common Ground

1 A major obstacle to intercultural communication is the lack of knowledge needed about the other culture and language. It is important to understand the relationship between culture and language. People in a culture use language to communicate meaning and experience and consequently language reflects the culture in which it is used. Anthropologists have shown that culture affects perceptions and as a corollary to that, a culture’s language includes the necessary tools to express those perceptions. Language affects what people see, how they make sense of what they see, and then of course how they express themselves. Therefore, learning the language of another culture can improve intercultural communication. A person might discover, for instance, that the new language being learned has an extensive vocabulary for a particular object, making it easy to describe that object. This suggests that that object is of particular importance in that culture. 
2 Learning a second language is also useful in a general sense. In learning any foreign language, whether as a child or as an adult, a person can discover how the framework of the new language leads him or her to observe the world in a new way. Language can guide what a person chooses to pay attention to, identify what information is important, and learn the best way to organize that information. One language might enable a person to place information in detailed categories. Another language, however, might offer only a general way to organize that same information. Different languages emphasize different things. Learning what a language emphasizes and how that differs from one’s native language can lead to a better understanding of both cultures. 
3 Children learning to talk are not just learning spoken language. They are also learning nonverbal ways that people in their culture communicate meaning. Although some involve sounds, such as whistles, most are silent. They include gestures, body movements, facial expressions, pauses, the use of touch, the clothing people wear, the perception of time, and the use of space, such as personal space. All cultures use nonverbal codes and anyone engaging in a conversation expects to receive both verbal and nonverbal messages. However, in intercultural communication, nonverbal codes are not shared by all cultures, and when the same gesture, for instance, is used in several cultures, it rarely carries the same meaning. Consequently, nonverbal signals can create misunderstandings if the people communicating are from different cultures and do not recognize each other’s nonverbal codes or do not interpret them in the same way. Being aware of nonverbal codes is an important element of successful intercultural communication. 
4 Another way to foster better intercultural communication is to recognize that while everyone shares the same basic problems, cultures address these universal problems in unique ways, often based on their philosophies about them. What is the relationship between humans and nature---can nature be controlled or are people at its mercy? How do people engage in daily activities---do they passively accept events as fate, or do they try to change or initiate events? What about time---do people focus on the present, do they look to the future, or are they anchored in the past? Consider human nature---is man naturally good, naturally bad, or a combination of both? What is the basis for the relationships between an individual and other people in the society---is it based on hierarchy, group identification, or individualism? Looking at these problems from both the point of view of one’s own culture and that of the other culture can promote a better understanding of both cultures.  
5 Finally, in any situation, a person can improve the chances of successful intercultural communication by keeping three important things in mind. First, when conversing, respond slowly and carefully. It is important not to jump to any conclusions about the expressed or nonverbal meanings in the conversation. Second, take a deep breath and step back from the situation for a moment in order to recognize when and determine why miscommunication is happening. Finally, practice active listening. Repeat what a person just said so both parties can confirm that the meaning was shared.  

Unit 63 Radio

1 The first known radio broadcast in the United States and perhaps in the world, occurred on December 24, 1906. Within a radius of about 1,000 kilometers of Brant Rock, Massachusetts, the broadcast of a short program of music and talk reached a ship’s wireless operators. In the years that followed, radio communication between land stations and ships, as well as ground crews and aircraft, became routine. Radio was restricted during World War I because of its use by the military, but at the war’s end, public use of radio developed quickly. 
2 The first commercial radio station in the United States was located in Pittsburgh, Pennsylvania. It launched operations with the broadcast of the presidential election results on the evening of November 2, 1920. Later, the station produced musical programs. Within two years of that station’s start, there were more than 550 stations. The popularity of these stations demonstrated radio’s potential as an advertising medium. Soon the stations were able to convert that potential into a source of income that paid their operating costs. The government licensed stations and assigned them frequencies but the development of radio broadcast in the United States was guided by private enterprise. 
3 Radio was developing at the same time on the other side of the Atlantic Ocean. Beginning in 1919, an hour of speech and music programming was broadcast daily from Essex, England. The following year, however, the British government shut down the broadcasts in the face of opposition from the military. There were also concerns that the broadcasts would interfere with essential communications and that the profit motive would be detrimental to radio broadcasting. On October 18, 1922, the British Broadcasting Company was created to control all radio stations. Although it was a private corporation, it did not use advertising as a means to generate income but instead relied on a license fee on radio receivers and a percentage of the sale of radio equipment. Five years later, the private company was changed to a public firm, the British Broadcasting Corporation (BBC). Its actions were answerable to the British Parliament. 
4 Throughout the 1920s, many countries began regular radio transmissions. France started in 1922 and Mexico, Japan, and India in 1926. Still there was no one answer to the question about how radio should be regulated. In countries that followed the pattern of the United States, the private enterprise system determined radio’s development. Other countries followed the British example and initiated state bodies to operate radio stations. In some countries, like France and Canada, both state and private organizations operated side by side. The financing of radio had a profound effect on its content. In countries like the United States, privately owned broadcasting companies produced revenue through the sale of advertising. Programming was therefore designed to reach the widest possible audience. In countries like England, licensing and other fees provided revenue. Thus, stations were able to develop specialized programming that appealed to only a certain group of listeners. As radio technology developed, the quantity, quality, and range of broadcasts increased. Countries turned to international agreements to govern international broadcasts. 
5 Music and news have been staples of broadcasts. Radio has experienced an increase in audiences for all types of music, including popular music, classical music, and opera. In spoken-word programming, broadcasters had to adapt to the attention span of the listener. As a result, news broadcasts, delivered in a neutral tone, lasted five to ten minutes. Talks rarely spanned more than 15 minutes. The early days of radio adapted a variety show format. They utilized a host and cast of performers to entertain with speech and music. Situation comedies found a large audience and were popular until the advent of television. Radio dramas appealed to the imagination of listeners. A background of sound and music enhanced the dramatic narrative and dialogue. Serial dramas adapted literary classics. Special programming was aimed at children and different linguistic groups. Both devotional and informational religious programs became popular choices, as well as live broadcasts of events outside the radio studio, such as sporting events, ceremonies, and political events. Radio also broadcasted documentary programming, fiction and poetry reading, educational talks, and popular talk shows on themes, such as politics, financial help, and romantic advice. Today, many of these programs are still heard via the many stations available to listeners.
Unit 64 Television

1 Television broadcasting evolved in the mid-1930s from the same companies that were in radio broadcasting at the time. The British Broadcasting Corporation (BBC) started the first television broadcast service in London in 1936. In November of the next year, the BBC placed a transmitter on a vehicle in order to broadcast the coronation of King George VI. Television broadcasting did not get its start in the United States until the opening of the New York World’s Fair on April 30, 1939. A little more than a year later, there were 23 television stations in the United States. World War II drastically slowed the progress of television since the electronics factories were needed to produce wartime needs. By the end of the war, only six stations remained. In 1946, the making of television receivers resumed and the industry grew quickly. In only three years, the number of televisions in use increased a hundredfold, from 10,000 to 1,000,000. By 1959, over 50,000,000 receivers were in use in the United States. England experienced parallel growth of its television industry. Other countries began television broadcasting in the 1950s. 
2 In 1962, the satellite Telstar sent the first television signals between the United States and Europe. Seven years later, more than 100,000,000 people watched the satellite broadcast of the first moon landing. In the early 1970s, a series of communications satellites were put into orbit. They still revolve around the Earth at the same rate as the Earth rotates on its axis. As a result, they maintain fixed positions and this system enables communication of television broadcasts from practically any place on Earth to any other.  
3 During the 1950s and 1960s, television surpassed radio in popularity and use, at least in the more developed countries of the world. At first, television was viewed simply as a mix of radio and film. Writers, directors, and performers moved into the television world from radio and film. Naturally, they saw television from the perspectives of their previous work and wanted to be a part of it. Broadcasters soon recognized, though, that television had its own unique potential. It was not merely “visual radio” and demanded more than a picture of a “talking head” to go with the sound. Furthermore, unlike film, television could broadcast images to the public of events as they were happening. Television began to develop its own special form, although it borrowed readily from both radio and film. 
4 Television programs can generally be broken down into five overlapping categories: entertainment, drama, religion, spoken word, and outside broadcasts. Variety shows, game shows, and situation comedies dominate the first category. Situation comedies, or sitcoms, show several characters, such as a group of friends, in weekly comic adventures. In these and other types of comedy programs, producers found that laughter and applause from a studio audience increased viewer appreciation. This led to the “laugh track,” a soundtrack of laughter that would be added to prerecorded programs. A staple of entertainment programming for children is the animated cartoon. Worldwide, films originally made for the cinema have held, from the beginning, an important place in television schedules, alongside dramas produced specifically for television, especially in the form of the weekly dramatic series. Many such shows from the United States have been shown in other countries, often with subtitles or dubbed sound tracks. In fact, some countries, such as Japan and France, have made sure that a certain amount of broadcasting time is set aside for programs produced in their own countries.  
5 Television news, with its accompanying film footage, can have a powerful impact on the audience. Reports showing film of the Vietnam War helped turn public opinion against the war. The medium is best suited to broadcast breaking news stories and outside broadcasts. In general, these broadcasts surpass all other genres of television programs by attracting the largest numbers of viewers. Audiences turn to television to watch sporting events such as the Olympics and World Cup, ceremonies such as the wedding of Prince Charles and Princess Diana, political events and coverage of breaking news stories such as the September 11, 2001 tragedy in the United States.
Unit 65 Reporting the News

1 At the core of any vibrant democracy is a free press. News media must be able to provide citizens the information they need to make informed decisions, especially in the voting booth. The phrase “free press” attests to journalism’s roots in the news pamphlets and newspapers that became widespread after the invention of the printing press. Today the idea of a free press extends to all media used to disseminate news, including radio, motion pictures, television, and the Internet. 
2 Newspapers began publishing on a regular basis early in the seventeenth century, but they suffered from government censorship, laws, and taxes. In the eighteenth century, however, newspapers began to grow increasingly free from government control. They began to solidify their vital role in a healthy democracy. This freedom came at the same time as a dramatic increase in public demand for newspapers. The combination boosted the daily circulation of newspapers from thousands to hundreds of thousands and in time to a readership of millions. The first magazines, also dating to the seventeenth century, were scholarly journals. Articles presenting opinions on current affairs began to appear in the first decade of the eighteenth century. The 1830s saw the innovation of inexpensive, mass-circulated magazines, some of which reached out to a less educated public. 
3 Large-scale newsgathering operations cost more money than many newspapers and magazines were able to afford. News agencies were formed to address this problem. In order to fund their international journalists, the agencies sell their reports to many different newspapers and magazines. The inventions of the telegraph, radio, and television further affected the reporting of the news. These new media reached vast audiences and brought immediacy to journalism. In the face of competition from radio and television, newspapers and news magazines began to offer more news analysis since they could not hope to compete with the speed with which the electronic media could report news developments. Increasingly, therefore, they turned to “the story behind the headlines.” Today, a distinction is made between the information of lesser substance found in personality sketches, human-interest stories, and opinion columns and “hard news” with its tradition of an objective reporting of facts. 
4 In the twentieth century, authoritarian and totalitarian governments set up media controls and censorship to harness the power of the press for their own ideological goals. The press can play a role in the growth of literacy and give a neutral account of local and national affairs. Unfortunately, some governments rarely allow a free press. Areas of the world where freedom of information is arguably most important are the areas where it is least likely to exist. Many journalists work under the threat of detention or death. In these circumstances, they are less likely to report news critical of political leaders or military factions at war. Even democracies restrict press freedom at times. For instance, they legally ban the publication of some information due to national security concerns or they withhold information in the first place. 
5 News reporting is also limited by the mere cost of doing business. The traditional media---radio, television, newspapers, and news magazines---struggle to find money to support the gathering and distribution of hard news. In countries such as the United States, advertising is the main source of revenue for the news media. The result is a never ending drive among the media to expand their audience or appeal to a particular market. This can have a profound influence on what news is covered and how it is presented. Indeed, the financial costs can limit the free exchange of information in virtually any society. 
6 Internet news sites and Web logs are increasing the diversity of news available. While some information sites can only be accessed by paying a fee, there are many free sites offering quality news and opinions. The Internet also carries many minority viewpoints, although their audiences tend to be rather limited. In addition, countries that restrict free expression tightly police the Internet. Countries such as the People’s Republic of China monitor the activities of users and the content of Internet service providers and block or shut down Web sites at will.
Unit 66 The World Wide Web

1 Several linked computers form a computer network. The Internet is an amazing network linking hundreds of thousands of computer networks all over the world. The United States Department of Defense created the Internet in 1970 as a government and military network. Within ten years, it was made available to universities and companies doing defense research. In the late 1980s, Internet access grew with the addition of most universities and many businesses. The watershed year, however, was 1993 when outside networks started to link to the Internet in the United States and private individuals were permitted for the first time to buy Internet connections, so that millions of new users came online within a matter of months. 
2 Networks are used to route, manage and store information. Files, such as databases, programs, or email are available to other users on the network and to other networks. Computers, known as servers, store documents and transfer them to other computers. The transfer takes place when users run programs on their computer, called clients, to request documents from the server. The Internet, international in scope, provides access to a staggering, seemingly infinite amount of data, which users can copy or download to their personal computers for viewing and processing. The problem is organizing and accessing all the information on the Internet. The solution is the World Wide Web, invented in the early 1990s by a British physicist, Tim Berners-Lee. He developed a procedure to standardize communication between clients and servers called Hyper Text Transfer Protocol (HTTP). 
3 The World Wide Web links documents by electronic connections called hyperlinks. A document is written in Hypertext Markup Language (HTML) and given an online address called a Uniform Resource Locator (URL). Each individual HTML file with its corresponding URL is called a webpage. A website consists of related webpages sharing similar addresses, with an introductory page known as the home page. Clicking on hyperlinks found on a webpage opens up other pages with related information, which can be in the form of text, sounds, images, animations, or movies. A user switching from one webpage to another in search of information is “surfing the Web.” Users view and interact with webpages through a computer program called a web browser.  
4 The World Wide Web provided a way for a user to access webpages, either by typing an address or through hyperlinks. The problem of identifying reliable information among all the Web sites, which vary in quality and range from personal material and commercial information to government databases and research reference collections, still existed. A computer program called a search engine, developed in 1993, addressed this problem. A user can type one or more keywords into a search engine, such as Google, AltaVista, or Excite to form a query. The search engine will then find webpages that answer the query. Search engines use various systems to rank the pages, in an effort to identify trustworthy sources with the best information. The user must take care in typing the query so the number of “hits,” or pages, returned by the selected search engine will not be so numerous as to be unwieldy but also will not be so few that important pages are not included in the list or sources. 
5 The Internet and World Wide Web have revolutionized the information industry. People around the world can now instantly retrieve information from many sources that include commercial companies, educational institutions, governments, news and entertainment media, political parties and candidates, and private individuals. E-commerce, including online advertising and Internet shopping, is booming. Wiki sites allow users to contribute to or modify information on their webpages. Wiki is a Hawaiian word that means “quick.” It is also an acronym for “What I Know Is...”. Millions of people have created their own Web logs or blogs, online journals or diaries where they record their thoughts, beliefs, activities, and ideas. Blogs that address politics and current affairs are having a major impact in some places. Indeed, the potential of the World Wide Web seems almost limitless.
Unit 67 The Fossil Record of Human Evolution

1 Curiosity about the origins of man has inspired many philosophical, religious, and scientific inquiries. In 1859, a British naturalist named Charles Darwin proposed an answer in his seminal book, On the Origins of Species, which boldly asserted that humans had evolved from a primate species through a process called natural selection. When Darwin’s book was first published, it was censured by the scientific community. Furthermore, critics argued that there was no proof for his hypothesis. The evidence needed to support Darwin’s theory emerged when the fossil record began to surface around the world.  
2 Some believe humans are descendants of primates, which existed up to 60 million years ago. Approximately seven million years ago, some primates evolved and developed features similar to those of humans. These early human-like apes are called australopiths. In 1924, an Australian anthropologist named Raymond Dart found the first australopith fossil in a cave in Taung, South Africa. Known as the Taung Child, the fossil is estimated to be between two and a half to three million years old. Dart’s discovery was followed by other fossils from species that were even older than the Taung Child. For example, in 1974, paleontologists Donald Johnson and Maurice Taieb found the fossilized skeletal remains of Lucy in Ethiopia. Lucy was very well-preserved. More importantly, she was 40 percent complete, which makes her one of the most intact fossils ever discovered. Throughout the twentieth century, many excavations in Tanzania, Kenya, and Ethiopia gave scientists enough fossil evidence to make the following observations. First, by studying thigh and back bones, they determined that australopiths were bipedal, meaning they walked on two legs. Additionally, many australopiths had small canine teeth, a departure from the large teeth of their primate ancestors. Some scientists believe that the smaller canines prompted the invention of primitive tools to help australopiths cut and chew tough meat. Finally, paleontologists found that later species had hyoid bones under their tongues, which are generally associated with the development of speech capabilities.  
3 Approximately two and a half million years ago, the last of the australopiths began to die. During the same period, the first members of the genus Homo walked the Earth. It is not clear if the Homo species is linked to australopiths. What is clear is that the Homo species began to more closely resemble modern humans. During the 1960s, an expedition led by Louis and Mary Leakey uncovered the earliest species of Homo, dubbed the Homo habilis or “skillful person” because species members were the first to make and use tools. Fossils from H. habilis revealed several human features. The brain, for example, was much larger than the australopiths and the molar teeth were narrower. Adults were small in stature standing at 1 meter. The earliest known fossils of H. habilis date over one and a half million years, which means that there was an overlap between the time that H. habilis became extinct and that Homo erectus evolved. In 1891, Eugene Dubois found the first H. erectus remains in Indonesia. H. erectus fossils were also excavated in China and other parts of Asia, which suggests that the species was driven from Africa by climatic changes. Paleontologists noted that the brain case in H. erectus was low, round, and 1,310 cubic centimeters in area--nearly twice as big as that of the australopiths. Finally, the last species of Homo are H. Neanderthalensis (Neanderthals) and H. Sapiens, the direct ancestors of modern humans. Both are estimated to have appeared about 200,000 years ago. In 1829, fossils found in Engis, Belgium proved that Neanderthals had large, complex brains with the average cranial area being 1,474 cubic centimeters, which is bigger than that of modern humans. They were heavier and bulkier than humans, but there was fossil evidence that they developed some culture. In fact, the reason that so many Neanderthal artifacts are whole is because they were formally buried during funeral ceremonies. 
4 Today, paleontologists still argue whether H. Sapiens evolved from Neanderthals or H. erectus because fossil evidence suggests that all three lived on Earth at the same time. This and other lasting controversies about the origins of man is one of the many reasons that scientists continue to scour the earth in hopes of finding possible evidence of human evolution.
Unit 68 Human Adaptability and Variation

1 From the currents in the ocean to the very position of the continents, everything about the Earth is in a state of constant change. This does not exclude humans, who, according to some theories, came into being as a species through a process of evolution. A smaller step in the process of evolution is adaptation, which does not entail large-scale alterations in the physical makeup of the species. Instead the changes are limited to portions of the population who must change either physically or behaviorally in response to the changing world around them. The main function of adaptation in humans is to promote survival, especially when posed with external changes that threaten their ability to endure physical conditions, acquire food and water, or reproduce. 
2 The environment is one of the most important factors in prompting human adaptation. Climatic variations cannot usually be affected or avoided by humans. Therein lies the need to adapt. When humans change in response to their climate, it is called acclimatization. For example, when a person moves from a cool, rainy, and coastal region to a hot, dry, and mountainous area, a number of physiological changes must be undergone that allow survival in the new environment. First, the body changes in order to regulate body temperature more efficiently. To keep from overworking the heart, the body’s heart rate slows down. Additionally, the body also perspires less to prevent dehydration. Furthermore, people who are unaccustomed to living in high altitudes usually have trouble breathing because of the decreased oxygen levels. A hormone called erythropoietin causes an increase in red blood cells. Red blood cells carry oxygen to where it is needed in the body and make it possible for humans to breathe in higher elevations. It can take years for a person to become habituated to a new environment. The physical changes are undeniable and have been documented by medical professionals.  
3 The environment does not only affect humans, but plant life and wildlife as well. When food sources cannot survive physical conditions, humans must adapt in order to stave off malnourishment or starvation. Scientists have discovered that metabolic rates, the process by which humans convert food into energy, differ from culture to culture. It is believed that this is determined by food availability. For example, when a person struggles to find food, the body’s metabolic rate will decrease as a way to conserve energy until eating again is an option. If the lack of food continues for an extended period, it is likely that the metabolism will be permanently affected. 
4 All adaptation is motivated by the impulse to survive. No other activity is more related to long-term survival than reproduction. Like all other animals, humans depend on reproduction to ensure the continuation of the species and when faced with obstacles, will adapt. This can be demonstrated by comparing courtship rituals of the past and present. It has been suggested by biologists that early courtship rituals were developed specifically for the purpose of finding the best mate and thus guaranteeing that the resulting offspring would have the greatest chance of survival. Potential mates were judged in terms of health, physical strength, and fertility. Although modern romantic notions seem to have erased the early criteria for finding suitable partners, remnants of that mentality have remained, only they have been altered to meet the current state of the world. For example, a 1993 study proposed that the ideal feminine shape is based on waist to hip ratio (WHR) of .07. Women who have a WHR of .07 are not only considered to be the most aesthetically pleasing, but have also been found to possess optimal levels of estrogen, a hormone that promotes fertility. This implies that modern concepts of beauty are closely tied to reproductive adaptation.   
5 Without human adaptability, it is doubtful that the species would have survived any changes in the climate, food availability, or mating rituals. This is because the purpose of adaptation is to help the organism respond to changes around them. As long as the world keeps changing, it is likely that humans will continue to adapt as well.
Unit 69 Genetics

1 It seems that everything in the world has been subject to observation, experimentation and mapping, including the human body. Until recently, however, the human map was incomplete. Despite significant medical advances, scientists failed to understand the particulars of genetics. That is, until a nineteenth century monk named Gregor Johann Mendel experimented on a couple of pea plants. His work opened opportunities for scientific discoveries that are now applied to everything from medicine to agriculture.  
2 The man who is known as “The Father of Genetics” came from humble beginnings. Mendel was born in 1822 in a small village in what is now the Czech Republic. He later studied at an Augustinian monastery famous for its scholastic excellence, especially in the area of science. There, he began a series of experiments that would change the face of modern science. His studies were aimed at heredity and evolution. Planting at least 28,000 pea plants over seven years, Mendel painstakingly examined his specimens. Based on his studies, he formulated the groundwork of modern genetic theory. Mendel’s Laws centered on his findings from the close investigation of seven pairs of pea plants. The first law---the law of segregation---states that hereditary units, or genes, occur in pairs within the body but become separated during the production of sex cells, or gametes. When gametes unite, they form a new gene pair with one from each parent. The characteristics of the dominant gene overshadow those of the recessive gene. This idea was inspired in part by his finding that when breeding a tall plant and a short plant, the offspring was not a medium plant but either tall or short. Mendel’s second law---the law of independent assortment---states that the genes for one characteristic, such as shortness or hair color, do not influence other characteristics.  
3 Mendel’s discoveries were largely ignored until the early twentieth century, when they were recognized independently by three botanists. However, the impact of his investigations was not realized until the study of cells (cytology) advanced. Today, his original ideas of dominant and recessive genes are still held to be true and describe the basic patterns of inheritance. For example, if one pea plant carries tall or dominant genes and the other carries short or recessive genes, the recessive gene will be masked in the offspring. However, if the offspring is bred with a plant that also carries the recessive gene, there would be a quartre of a chance that the recessive characteristic would be apparent. Mendel’s laws have also been expanded in modern genetic theory. Today, scientists believe that all cells have DNA (deoxyribonucleic acid), which carries and transmits genetic information. DNA is located in chromosomes. When cells split to create new cells, the same genetic information is passed along to the new cells. As genetic information is passed from one cell to another, the DNA strain may mutate. It will continue to replicate itself as a mutation until another change occurs. DNA mutations are particularly problematic when they occur in the sex cells, where there is a possibility of passing down the mutation to future generations.  
4 Luckily, science has responded to complications with gene mutation in the form of gene therapy. Gene therapy is a treatment by which a gene is manipulated in hopes of curing inherited disorders and is one of many modern applications of genetics. In agriculture, genetics is used to breed crops that yield more food and are resistant to disease or extreme climates. For example, in the early 1990s, a California company genetically engineered a tomato that was resistant to rotting. Another popular use of genetics has been in criminology. Examining DNA samples can determine if a person is, or is not, actually responsible for a crime--according to statistics from the Innocent Project, a group that specializes in using DNA evidence to overturn wrongful convictions, there have been 192 exonerations based on DNA evidence since 1989.    
5 From pea plants to prison sentences, genetics has come a very long way from Mendel’s basement laboratory. With his experiments, he was able to dispel the ideas of his predecessors and shed some light on the complex study of the gene. 

Unit 70 Conceptions of Race

1 Throughout human history, race has been a contentious term. Race is a concept that is used to describe humans based on physical features such as skin color, facial features, and biological or cultural traits. Because these traits are interpreted subjectively, it has been notoriously difficult to achieve an understanding of race that explains, without bias, the origins of racial differences among humans and the effects of these differences.  
2 Societies have always found their own ways of distinguishing between various cultures. In the seventeenth century, folk interpretations of race were mixed with scientific examinations. This gave rise to the first scientific conceptions of race. The earliest works on race almost always associated racial characteristics with the worth of people based on assumptions about behavior or intelligence. For example, in a publication by Swedish botanist Carolus Linnaeus, he argued that humans were divided into four subspecies: Americans, Europeans, Asians, and Africans. He did not include any specifications for how the divisions could be determined. He did include descriptions of the attitudes of each subspecies, which were in fact just broad generalizations that favored the Europeans over all other subspecies. The scientific racial studies that followed attempted to formulate racial categories based on quantitative data. It was mistakenly supposed that such methods would produce indisputable results. This approach to race endured throughout the nineteenth and twentieth centuries until the rise of genetic and social sciences provided the framework for a different perspective.  
3 Early concepts of race were based on phenotypes or apparent physical characteristics. The advent of genetics in the twenty-first century allowed the investigation of additional evidence when considering race. Finding that there were no subspecies genetically, American anthropologist Ashley Montagu published a book called Man’s Most Dangerous Myth: The Fallacy of Race in 1942. In his book, Montagu proposed that race was not a biological concept but a social construct. Others followed in Montagu’s footsteps, proposing that race was invented by powerful institutions that used their political and social influence to spread the idea. Furthermore, race was then used by the institutions that created it to privilege certain members of society. The remaining population, meanwhile, was left on the periphery, or the outside. The question regarding human variation was addressed by refuting the concept of race. Instead, many scientists subscribed to the belief that physical differences were affected by natural selection and were distributed through migration.  
4 All scientific debate aside, race remains a powerful concept in the popular consciousness. It is viewed differently from culture to culture. One frequent feature in popular treatment of race is confusion about what race is. In the most common use of the word, race is established by any differences between groups, even those that are not determined by biology, such as religion. This highlights the main problem in social conceptions of race where differences are vilified and seen as a justifiable basis for prejudice. It also suggests that people are more aware of race in places that have more diverse populations. For example, the United States is comprised of many diverse populations that differ in race, ethnicity, and class. The attitudes regarding race are mixed. However, there is an open dialogue regarding race and racial issues, meaning that although racism---discrimination based on race---exists, there are many forums for discussion and resolution. Such was not always the case in the United States. Before the civil rights movement, misunderstandings about race fueled the fires of racism. Thanks to the work of civil rights leaders such as Martin Luther King, Jr., issues such as racism and segregation were addressed by the public instead of being swept under the rug.  
5 Whether it is acknowledged or not, race remains a significant concept in the modern world. Numerous scientific and popular endeavors have attempted to handle race and the issues surrounding it. Some have used it as support for discriminatory views and practices. Others have treated it as a science to account for the striking variations between different peoples. Regardless, the human aspect of race has always been the strongest. As long as humans try to understand racial differences, they can be celebrated rather than scorned.  

Unit 71 Culture and Beliefs

1 One of the most important, yet commonly misunderstood, concepts in anthropology is that of culture. Culture consists of the abstract values, beliefs, and perceptions of the world that underlie peoples’ behavior. Culture is not behavior and cannot be observed or studied as such, but it is reflected in peoples’ behavior. Shared cultural beliefs and values are what shape behaviors that people consider significant to them and the social groups to which they belong. In other words, culture is essentially the glue that holds social groups together. Compare culture to the binding of a book. Remove the binding from a book and the pages will fall out, no longer telling a coherent story. So, too, with culture---without culture a society is no longer interconnected in a way that enables an individual to recognize meaning in other peoples’ behavior.  
2 The four main characteristics of culture are: it is shared, learned, based on a system of symbols, and functions as an integrated whole. Culture is the set of shared beliefs and values that set accepted standards for behavior within a group and make individual behavior intelligible to members of the group. People that share a common culture can, for the most part, predict, interpret, and react accordingly to the actions of other members of the group. Therefore, when individuals from different cultural groups meet and attempt to communicate, they often encounter misunderstandings, even when using a shared language. Each individual expects the other to behave in a way that is meaningful. Not sharing the same culture, however, often means that neither individual can predict, interpret, or react accordingly to the actions of the other individual; yet such misunderstandings are not a permanent condition. 
3 Culture is learned. If several individuals from different cultural groups were all stranded on a deserted island, they would at first experience extensive misunderstanding and terrible confusion, but they would develop an improvised shared culture over time. Moreover, there is no biological basis for developing culture. Consequently, children do not inherit it from their biological parents as they do eye color, hair color, skin tone, or other genetic traits. Instead, children learn culture from the cultural group in which they are raised. For example, a girl born in China who is adopted as an infant by a Caucasian, English-speaking family living in Canada will grow up speaking English and learning the accepted beliefs and values of Canadian culture and will share that Canadian culture with the other members of Canadian society. Although she will have biological features similar to those of her biological parents in China, she will not share their culture. 
4 The third characteristic of culture is that it is based on symbols. People are aware of the powerful emotional responses experienced when a symbol they deeply value and hold dear, such as a flag or a sacred building, is damaged or completely destroyed. The symbols within a cultural system are important vehicles of meaning for members of that cultural group. The paramount symbolic aspect of culture is language, a system of symbols that allows for the substitution of words for objects. Through language, group members can transmit culture from one generation to the next. Similarly, language allows members of cultural groups to share and learn from each other’s experiences. In fact, studying systems of symbols and their significance to people is an effective way to learn about and understand culture.  
5 Finally, culture functions as a complex integrated whole, as exemplified in the different world views of food gatherers and food producers and how their belief systems shape and guide their actions. Societies that gather food tend to view themselves as part of the natural world and thus seek balance with it, as reflected in the nature worship of some of these societies. By contrast, food-producing societies tend to view nature as something to be dominated and exploited, concurrent with the demands of agriculture and animal husbandry. In conclusion, the powerful systems of belief, values, and perceptions that make up a culture have powerful influences on, and are reflected in, the individual and collective behaviors of human groups.
Unit 72 Studying Communities

1 When anthropologists study communities, they do fieldwork. Fieldwork is distinct from the armchair anthropology practiced over a century ago. Armchair anthropologists read accounts from travelers, colonial officials, and missionaries and developed grand theories. Fieldworkers, on the other hand, live among the community they are studying. Moreover, they develop social theories based on empirical observations of that community.  
2 Anthropologists write most community studies after doing an extensive period of fieldwork among a community. Doing fieldwork involves living among a community day and night. It also entails learning their language and participating in their everyday activities. This is called participant observation. By doing this, fieldworkers aim to earn the trust of the community. If this is accomplished, they can develop relationships with members of the community and interview them about their community and way of life.   
3 The goal of fieldwork is to answer theoretical questions. Anthropological fieldworkers start with a series of questions and try to answer them through participant observation and interviews with members of the community. Some community studies also incorporate surveys, statistical analysis, and archival records. After leaving the field, anthropologists will review their field notes and write a book-length report of their findings called anethnography. 
4 The British anthropologist E. E. Evans-Pritchard set a high standard for fieldwork with his work among the Nuer, a nomandic tribe found in Sudan. The Nuer were distinctive because they maintained order without centralized authority. Evans-Pritchard was fascinated by this and went to live among them as a participant observer. He had a difficult time doing interviews. People did not trust him because he was British and the British colonial government had recently pacified the tribe. Though he could not connect with the community he was living in, his descriptions and analysis of Nuer society set the standard for all future fieldworkers studying communities. 
5 Evans-Pritchard’s fieldwork changed accepted views. European researchers had thought the Nuer lived without order because the community didn’t have a tribal leader. Through fieldwork, Evans-Pritchard documented that this was not the case. He described in his ethnography how individual Nuer were members of different groups within their community, with no one group commanding total loyalty. The Nuer had no state or other centralized leadership to maintain order. Hence, community members often resolved conflicts through violence. However, violence among the Nuer never reached the level of warfare. Instead, the Nuer maintained long-standing rivalries that occasionally broke out into violence. 
6 In his observations, Evans-Pritchard discovered that Nuer society had evolved various ways to resolve conflict. First, victims of violence could demand payment from the perpetrator as a way to discourage revenge. This generally worked but not always. When conflicts escalated, the community called in a mediator. The Nuer mediator was a ritual specialist known as the leopard-skin chief. He was not the community’s leader; he only had authority to resolve conflicts when they happened. After that he returned to being a regular community member. Finally, Nuer beliefs also limited the level of conflict. People engaged in violence were believed to have been polluted, so there was sufficient community pressure on most individual Nuer to control their behavior.  
7 Through fieldwork, anthropologists engage communities on their own terms. Living among the community, anthropological fieldworkers often find new and interesting answers to their questions. Some anthropologists like E.E. Evans-Pritchard have made important discoveries in the course of fieldwork that change the way people think about the communities they have studied.
Unit 73 Ethnography

1 Ethnography is both the primary method for collection of anthropological data and the eventual product of anthropological research. It is based on the empirical study and qualitative description of specific human cultural groups. The word ethnography comes from Greek and means “to write about people.” It has its start in the historical writings of travelers who tried to describe the customs and behaviors of people they met on their trips. Modern ethnography, as part of a planned research program, first took form in the late nineteenth and early twentieth centuries. During that time, anthropologists began to organize as professionals. They planned expeditions and traveled to distant lands, talked to people for a few weeks or months, studied rituals, dances, other customs, and wrote accounts of their experiences and observations. 
2 The best known modern ethnographer of that time was Bronislaw Malinowski. Perhaps more than any other single anthropologist of his time, he articulated a series of principles detailing what ethnography should be. During World War I , Malinowski went to New Guinea to study groups of people living on the nearby Trobriand Islands. He spent years living among the people, learning their language and immersing himself in their daily activities. He produced numerous lengthy ethnographic books that described and analyzed the social, cultural, political, economic, and religious lives of the Trobriand Islanders in careful detail. This full time immersion in and commitment to learn about another culture is one of Malinowski’s lasting legacies for ethnography.   
3 As the research method is practiced today, ethnography generally consists of three key tenets: participant observation, language learning, and consultant collaboration. All are applied with the aim of writing an empiricallybased description and analysis of the people being studied, often placing their point of view at the center of the final ethnographic report. Unlike other social science methods, ethnographers seek to create a description of the subjects’ world that combines both how they define it and how the ethnographer sees that world.  
4 The first methodological principle, participant observation, at first seems to be a contradiction---how can ethnographers both participate and observe? However, that is precisely what ethnographers do. They participate in the daily activities of the people they are studying, often working, playing, and eating with their subjects. This requires the ethnographer to suspend any judgments of the meaning and value of the activities that are at the center of the subjects’ lives. At the same time, the ethnographer is observing the social behaviors of the subjects to understand their point of view. Ethnographers balance participation and observation and thus build trust and confidence with their subjects.  
5 Language is the second key feature of ethnography. Ethnographers often study people of a different social or cultural background than their own. This practice positions the ethnographer as an outsider. Being an outsider has advantages in terms of understanding another culture. However, it also means learning a new language to communicate with members of a group. Sometimes ethnographers must learn one or more second language to communicate with their subjects. Other times, ethnographers study people, such as migrant laborers or urban homeless living in a city, who share the same language but use it differently.  
 6 A third feature of ethnography is the use of consultants, also known as informants. Ethnographers do not work alone; they develop long-term relationships with members of the community they are studying. Some of these people work closely with the ethnographer as consultants, introducing the ethnographer to others and facilitating interviews. In addition to short-term interviews with many community members, ethnographers often engage one or more consultants in open-ended interviews and conversations. 
 7 Ethnography as a research method has both rewards and perils. One advantage of ethnography is that it allows the ethnographer and later the reader to see the world though the eyes of another group of people. This approach can provide rich insights into group behaviors that formal surveys will not reveal. On the other hand, the close relationships built by ethnographers put them in ethically perilous situations as they learn things the group may not want others to know and must decide what to publish even when it may be unflattering or potentially damaging to their subjects, but nonetheless true.
Unit 74 Nomads, Hunter-Gatherers, and Farmers

1 During the nineteenth and early twentieth centuries, many anthropologists divided the world’s peoples into those that were primitive and those that were civilized. By the 1930s, however, a wealth of ethnographic studies became available that launched the field in a new direction. New data came from careful fieldwork and participant observation. With this new data, anthropologists saw that societies around the world shared subsistence patterns, the methods used for obtaining food and meeting needs. 
2 The earliest humans met their needs through hunting and gathering. Up to 10,000 years ago, all humans survived this way. In fact, some continue to practice hunting and gathering today. Contemporary huntergatherers are few in number, with those that continue to get food by hunting and gathering as their preferred form of subsistence usually living in remote and harsh environments. Hunter-gatherers generally have a passive dependence on what the environment can provide. Rather than planting crops and raising livestock, they get food from what is around them. Therefore, people in hunting and gathering societies usually have a sophisticated understanding of weather, animal behavior, and plant life. They often live in small bands and choose to not start permanent settlements, which would make it hard for them to move in search of food.   
3 A second strategy, pastoralism, includes nomads as well as transhumant pastoralists. Both make their living by raising large herds of animals, such as sheep, goats, or cattle. The key difference between these two types is how they migrate or move from place to place. Nomadic pastoralists move seasonally but may change their migratory pattern from year to year. Transhumant pastoralists follow cyclical patterns of migration between two or more regular locations where they may create permanent settlements. Nomads, like huntergatherers, prefer to avoid permanent settlements. Instead, the availability of food and water for their animals largely determines when and where they will go. Pastoralists usually live in dry climates that are unsuitable for large-scale agriculture. Some pastoralists, however, grow a few food crops. Unlike farmers, pastoralists spend little time and energy growing crops as their main source of food. Historically, pastoralists have been successful raiders and even conquerors of farming societies. The Mongols led by Genghis Khan are a wellknown example. 
4 The earliest farmers appeared about 10,000 years ago. They practiced horticulture, small scale subsistence farming, based on the cultivation of domesticated plants. It also included animal domestication. Later farmers developed intensive agriculture, the type of farming prevalent in all large-scale societies involving the use of irrigation.    
5 Horticulturists usually live where forests meet more densely populated plains. They are less committed to permanent settlements than intensive agriculturalists because they practice a shifting pattern of field use, often in combination with slash-and-burn farming. In other words, horticulturalists will first clear forest land and then burn the vegetation. Doing this fertilizes the soil before they plant their fields. After farming a field for several seasons and using all its nutrients, horticulturalists will allow the field to rest, or go fallow, while moving to a nearby site to plan their next season’s crop.   
6 On the other hand, intensive agriculturalists invest a lot of time and resources preparing fields and building irrigation systems that bring water to their fields. Hence, they favor permanent settlements and stable political and economic systems. Intensive agricultural societies also have a complex division of labor.  Individuals have specialized knowledge and perform specialized roles, like those of farmers, merchants, or lawyers. By contrast, among hunter-gatherers and pastoralists, most members share the same knowledge and skills. 
7 Categorizing human societies based on patterns of subsistence has given anthropologists a useful way for understanding human diversity. When comparing societies that share similar subsistence patterns one often finds similarities in social structure, economic behavior, and political organization as well.
Unit 75 Archaeological Methods and Techniques

1 When archaeologists excavate a site, one of their primary goals is to establish the timeline or chronology for it. Archeologists have several dating techniques to help them determine chronology. In some parts of the world, such as Egypt and Mesopotamia, they can use historical records for dating purposes. For much of the world, however, historical dating is not possible. In those cases, archeologists rely on a combination of relative and absolute dating techniques to outline a site’s chronology.   
2 Relative dating techniques establish which artifacts are older than other artifacts; they do not tell an artifact’s actual age. Stratigraphic dating, a relative dating technique, is based on the principle that a site is composed of layers and that the most recent objects will be found in the layer closest to the surface, while older objects are found beneath younger objects. To use this method, archeologists must carefully determine the relationship between different layers or strata during the excavation of a site. Commonly used alongside stratigraphy, typological dating involves the grouping of objects found across a site. Similar types of pottery found across a site, for instance, can be determined to be older or younger than other types of pottery.  
3 When groups of objects are commonly found together at many sites in a region they are referred to as an assemblage. By comparing sites across a region archaeologists can determine common assemblages for a given time period, which can be useful for dating sites and items that might otherwise seem out of place. For example, an ancient Roman coin found in a medieval British farming assemblage would not be evidence that ancient Romans lived in medieval Britain but rather it might suggest that a farmer dug up an old Roman coin while plowing his fields. The study of changes of assemblages over time is called seriation. Using mathematical formulas, one can establish chronologies of assemblages. Traditionally seriation was a lengthy trial-and-error method of grouping artifacts and looking for patterns. Computers have since greatly aided in the process.  
4 In constrast to relative dating techniques, absolute dating allows archeologists to pinpoint an actual date for an artifact. The problem with absolute dating methods is that they are limited to specific materials and can be very costly. Nonetheless, they can be effectively used to establish the outline of a site’s chronology and determine how long a site may have been occupied. Often, they are used to establish a site’s relationship to a regional chronology as well. 
5 Dendrochronology, or the study of tree rings, is an absolute dating technique that is most effective in environments where wood is preserved such as arid climates and waterlogged sites. Each year trees grow a ring of tissue. These develop over the lifespan of a tree and can be counted to determine a tree’s age. Tree ring dating only works well on certain species, but when such trees are present in a region, an entire regional chronology can be built and used at sites found within that region. The oldest such regional chronology was established over 8,200 years ago for the bristlecone pine in California.  
6 Today, radiocarbon dating is the most widely used form of absolute dating. It measures the decay of a radioactive isotope of carbon, C-14, found in organic remains. All living things store C-14 in their cells. When an organism dies it ceases to store C-14, and the isotope begins to decay at a constant rate. By measuring the amount of decay, archeologists can determine the age of organic materials. Charcoal is the best source of carbon dating , but other materials work too.  
7 A more recently developed absolute dating technique, thermoluminescent dating, measures the presence of radioactive material in clay that has been fired above 380 degrees Fahrenheit, such as pottery. This technique can give the date when a piece of pottery was fired. Unlike C-14 dating, it can be used on pottery that does not contain plant matter.  
8 Used together, absolute and relative dating techniques are the methods archaeologists use to piece together the prehistoric chronologies for sites, regions, and the world. With these chronologies established, they can then ask broader questions about humanity’s past. 

Unit 76 Ancient Cities

1 It is hard to imagine that an entire city can be forgotten. Yet that is precisely what happened to numerous cities from the ancient world. Archaeologists use the term antiquity to refer to civilizations that once flourished in the Mediterranean and Middle East between the eighth century BCE and the seventh century CE. These ancient cities once featured grand buildings that reflected the ambition and imagination of their inhabitants. Some, like Jerusalem or Rome, have been inhabited more or less continuously since ancient times, while many other ancient cities suffered tragic fates that led to their eventual disappearance. Ancient cities mirrored modern societies in that their inhabitants experienced devastating natural disasters, fire, disease, warfare, and decline. Some cities were abandoned by choice, while others were destroyed in wars or by natural disasters. Archaeologists have used mythological, Biblical, and historical records to locate and uncover many cities from antiquity. 
2 The first civilizations emerged in the Fertile Crescent, a wedge of rich agricultural land between the Tigris and Euphrates rivers in present day Iraq. One such city, Ur, was initiated as a small farming community, developed into an agricultural and trading center, and survived the drastic changes of several kingdoms and dynasties. Since it was primely located along major trade routes, it thrived for some time. It was the largest city in the world from 2030 to 1980 BCE boasting a population of 65,000 people. Ur blossomed under the Babylonian rulers but nonetheless fell into decline and was abandoned by 500 BCE, possibly due to drought and changing river patterns. Mentioned in the Bible, the exact location of Ur was long forgotten until 1919 when British Museum archaeologists began serious excavations at the site and positively identified the ancient city of Ur. 
3 The story of Knossos, an ancient city rediscovered on the Mediterranean island of Crete, has its amazing origins rooted in the Greek legend of Minos, a son of the god Zeus. Minos became King of Crete and built not only his palace there but also constructed a giant labyrinth that housed the Minotaur, a fierce creature that was half-man and half-bull. Each year, Minos forced the Greeks of Athens to sacrifice young men and women to him. When Arthur Evans began excavating Crete in 1900 he discovered a great palace, with fine artwork and treasures, which he believed to be the ruins of Knossos. The newly-discovered ruins housed numerous vessels for storing olive oil and wine, commodities that once made Crete very affluent. The excavations also uncovered a maze-like courtyard and paintings of young men dancing with bulls, evidence supporting the Minotaur myth. What is clear is that Knossos was destroyed, most likely by a rival city state, but how and when that happened remains unknown. 
4 The famed ancient Greek poet Homer spoke of the city of Troy in his epics the Iliad and the Odyssey. According to Homer and other sources, a war erupted between Troy and the Greek city-states. However, in later years both Troy and the Trojan War were thought to be myths. That changed in the 1870s when the German archaeologist Heinrich Schliemann excavated a hill called Hisarlik in what is modern day Turkey. He discovered a series of Bronze Age cities there and identified Troy. His excavation and later digs suggest the site was inhabited from 3000 BCE to the first century CE. Troy was destroyed during Homer’s time, most likely by fire, and later reinhabited by the Romans who built a city known as Ilium on the site. 
5 Lost ancient cities have also been found in other parts of the world. One of the most fabulous cities, Machu Pichu, was rediscovered by Hiram Bingham in 1911. Machu Pichu started around 1440 CE and remained inhabited until the Inca Empire fell to the Spanish in 1532. Situated high in the Andes Mountains, it was forgotten by the outside world but not by the locals. His work and later excavations suggest that the city was in fact a mountain retreat for Inca nobles. Its picturesque mountain location and masterful masonry have made it the symbol of the Inca Empire. What other ancient cities once stood tall and have since been forgotten? One day archaeologists may find them and bring their fascinating histories to light.
Unit 77 The Tomb of Tutankhamen

1 The story describing the discovery of the Tomb of Tutankhamen is largely one of a partnership between two men, a veteran archaeologist, Howard Carter and his financier, Lord Caernarvon. Carter had been working for 31 years in Egypt searching for a tomb, a discovery that almost didn’t happen. After five unsuccessful years of searching for an untouched tomb in the Valley of the Kings, Caernarvon was ready to cancel the expedition. However, Carter had been finding evidence indicating an unknown king named Tutankhamen existed and strongly believed that he had pinpointed the location of the tomb. He managed to convince Caernarvon to fund one final season. He thought of trying something no one else had done, excavate to the bedrock. His hunch paid off in November 1921 when he dug beneath workers’ huts and discovered stairs carved into the bedrock leading to a sealed door with the name Tutankhamen on it.  
2 Howard Carter phoned Lord Caernarvon who had since returned to England, and once Caernarvon arrived, they began excavating the tomb in earnest. Carter observed that the tomb had probably been raided twice in antiquity and was thus uncertain if any of its original contents remained, but the holes dug by tomb robbers had been resealed, giving him hope that something remained in the tomb that was worth protecting. Until this time, no one had found an intact royal tomb or even one that was relatively intact. 
3 On the morning of November 25, 1921 the door was photographed and removed. Inside, Carter and Caernarvon found a lengthy rubble-filled passageway leading to a plaster doorway. Carter peered through a small hole in the doorway, and when Caernarvon asked if he saw anything, replied, “Yes, wonderful things.” The antechamber was filled with boxes, furniture, and other items, most gilded or made of gold. As the photographing, cataloging, and excavating continued, Carter soon realized the magnitude of his discovery. It took seven weeks to painstakingly document and clear the room. What he found next would shock the world. 
4 On February 17, 1923 the team entered the burial chamber where they found a large shrine comprised of gilded wood and brilliant blue porcelain. The process of disassembling the shrine revealed it was only the first of four shrines surrounding a sarcophagus. When Carter’s team finally lifted the lid, they saw a human-shaped coffin over two meters long. Because conservation of his discovery was his priority, Carter spent over a year and a half carefully removing and painstakingly documenting objects before he was prepared to open the coffin. Inside, he found a smaller coffin, which held a third coffin crafted entirely of gold. After removing resins that had been poured at burial and since solidified over the millennia, Carter opened the third coffin and became the first person in 3,300 years to see the fascinating gold death mask atop the mummified remains of the boy king Tutankhamen. Thus, Howard Carter discovered the first royal mummy untouched since its burial. 
5 Lord Caernarvon, unfortunately, never witnessed this monumental moment. He mysteriously died in the spring of 1923, leading many to speculate that his death was not natural. Before Caernarvon’s death, the excavation of the tomb had caught the attention of the world, with tourists and reporters hovering over the entrance snapping photos as Carter’s team removed priceless artifacts. He and Caernarvon had been deemed celebrities, and as such the stage was set for the legend of the mummy’s curse.   
6 The story of Lord Caernarvon’s death is bizarre, yet recent evidence suggests a possible explanation other than a curse. Shortly after the tomb was opened, Lord Caernarvon was bitten on the cheek by a mosquito. He aggravated the bite while shaving, causing it to become infected, and soon after died unexpectedly. Furthermore, a new theory based on recent research suggests that bacteria found on the walls of Tutankhamen’s tomb may have been the likely cause of his death, or at least hastened it, since Lord Caernarvon was already in poor health. Curse or no curse, Carter, the first man to enter the tomb, never succumbed to the curse or the bacteria. In fact, he spent the remainder of his life meticulously documenting his discovery for the benefit of archaeology and future generations. 
Unit 78 The Terra-Cotta Army

1 In 1974, a group of peasants near the city of Xi’an in China’s Shaanxi province uncovered what would become one of the most magnificent archeological discoveries of the century. While digging a well near the mausoleum of China’s first emperor, the peasants found several large pottery fragments. Subsequent excavations revealed that the fragments came from a vast pit 600 meters to the east of the mausoleum, the site where an entire army of life-size terra-cotta figures had remained buried for more than 2000 years.    
2 A man named Ying Zheng was born in 260 BCE during a violent and chaotic time in Chinese history known as the Warring States Period. In 247 BCE, at the age of just twelve and a half, he ascended the throne to become King of the state of Qin. Shortly thereafter, he began the construction of his tomb, a planned city in miniature that would ambitiously extend his influence into the afterlife. Through bloody conquest, Zheng defeated the region’s small polities. He then crowned himself Emperor Qin Shi Huangdi, the first emperor of a unified China, in 221 BCE. According to historical records, Qin Shi Huangdi was an exceptional leader. During his reign, he created the first version of the Great Wall, built an extensive network of roads and canals, developed a system of civil governance, and standardized the written language and monetary system. When he died in 210 BCE, his empire was quickly taken over by the rival Han dynasty, yet he left behind an earthly legacy that is matched in ambition by his magnificent tomb complex.  
3 The entire tomb complex, or necropolis, was believed to have taken 38 years to complete and involved the labor of hundreds of thousands of workers, some of whom are believed to have been buried alive to protect the secrets of his tomb. It was designed to serve as an imperial palace with offices, halls, and other rooms, in addition to the mausoleum. Besides the treasures and miniature replicas of the universe, Emperor Qin brought his army with him into the afterlife in the form of terra-cotta figures. 
4 The most fascinating features of his tomb complex are the three pits that contain his army of some 8,000 terra-cotta figures including foot soldiers, cavalry, chariots, and generals. Only three of the originally planned four pits were filled with soldiers. Their construction involved an initial excavation, after which workers laid a brick floor and covered it with reed mats. Rows and corridors were then formed by creating rammed earth partitions. Workers placed the soldiers in the pits before installing a roof of wooden beams. Finally, the army was buried. The largest of the three pits is 1,300 square meters and contains infantry standing in rows four abreast. A second pit contains chariots, cavalry, and more infantry. The third pit holds a command headquarters.  
5 The creation of the figures was a complex process but one that resulted in remarkably life-like statues. All were cast from local clay that had been fired at an exceptionally high temperature to make them harder and more durable than most pottery of that time. The soldiers have solid legs, hollow chests and arms, and a head that was cast in two parts. They range in height from 172 centimeters to well over 2 meters tall. The life-size horses also have solid legs and hollow bodies and heads. One of the most remarkable features of the terra-cotta soldiers is that each one is different, since artisans painstakingly crafted their facial features, armor, and ranking, to ensure that no two figures were alike. Originally, the soldiers carried real weapons that were likely stolen long ago. All the figures of the terra-cotta army were once painted in vivid colors, a fact that is known only by the few traces of paint that have survived the millennia.  
6 The tomb of Qin Shi Huangdi and his terra-cotta army are evidence not only of the First Emperor’s ambition to create a great empire in his lifetime, but also of his ambition to create a microcosm of that empire in the afterlife, one that has lasted for over 2,000 years. The magnificent necropolis remains one of the most spectacular archaeological discoveries of the twentieth century and a world treasure.
Unit 79 Archaeological Discoveries in Britain

1 Archaeologists are knowledgeable about how people lived in Britain during the Iron Age that lasted from approximately the fifth century BCE to the fifth century CE in that area. They have reconstructed British homes, learned what Britons ate, and determined what religious beliefs may have existed. Yet unlike the later Roman Britons who left entire cities and towns, vast public works, and great monuments, Iron Age peoples left a far more modest imprint on the landscape. How is it that archaeologists have come to know so much about these people that have apparently left so little behind? 
2 First, archaeologists investigating Iron Age Britain approach their subject somewhat differently than archaeologists investigating the civilizations of antiquity. They cannot go out and look for the temples, monuments, and pyramids left by the empires of ancient Greece, Rome, and Egypt. In fact, there are very few surviving buildings from this period since Iron Age Britain was a land of rural farming communities; one without cities, religious centers, major tombs, or ceremonial circles. Nonetheless, Iron Age Britons developed complex societies and to understand them, one must look more carefully at the evidence. 
3 Iron Age Britons built their homes and communities from the resources found in the environment around them. Generally, this means homes and other buildings were constructed from simple thatch and timber, two materials that decay and rot in the damp British climate, which means that, for the majority of Iron Age settlements, nothing now remains above the ground. Nonetheless, where there was a need, as in foundations in Scotland or some defensive settlements, Iron Age Britons built with stones and large logs. For the most part, though, they built their homes and communities out of materials that did not last. Hence, archaeologists must look for other clues.   
4 One way archaeologists locate Iron Age sites is by studying the imprint settlements have left on the land. Some Iron Age settlements were surrounded by large ditches and ramparts, the outlines of which can at times remain identifiable today. Yet in areas of upland Britain where grazing animals on wide swaths of land took precedence over upturning the soil for farming, archaeologists have found not only the hut circles and hut platforms common to many Iron Age sites, but also the lower courses of stone walls that once surrounded farms and forts. 
5 When investigating Iron Age settlements archaeologists look for the foundations of buildings. Often all that remains of Iron Age structures are the post holes that encircled a hut’s foundation. At one time, some of these formed fences marking a farm’s boundaries, while others served as defensive palisades surrounding hill forts. Iron Age Britons dug holes directly into the thick clay soil or sand on which a settlement stood.  When the logs or posts used for construction decayed, they left marks in the soil that archaeologists can use to map the outlines of buildings and the boundaries of settlements. Similarly, they also found other holes that were used for crop storage and ditches that served defensive or irrigation purposes.   
 6 Sometimes the holes and floors of these settlements also hold unexpected surprises. Archaeologists often turn to middens, ancient garbage dumps, for clues about how people lived. However, Iron Age Britons left very little waste behind, frequently burning, recycling, or reusing the detritus of their daily lives. In spite of these practices, evidence often accidentally ended up in the floors, holes, and ditches that archaeologists have found. For instance, a few carbonized grains that were pressed into a hut’s dirt floor can often tell us when the site was inhabited as well as what the people ate. Likewise, an Iron Age farmer who accidentally dropped a chicken bone or a broken piece of pottery in the mud beside his home has left an important evidence for future archaeologists. 
7 Many of the noteworthy Iron Age artifacts---weaponry, helmets, and jewelry displayed in museums--come from rare burials or accidental finds. Some of these items emerge when modern-day people drain a bog, dredge a river, or plow a field, while others are uncovered in excavated burial sites. For the most part, however, most Iron Age deceased were not buried. Nonetheless, some groups, likely with different religious beliefs, interred their dead with great care and sent them away with weapons, textiles, and jewelry, evidence of the skill and craftsmanship of Iron Age Britons.
Unit 80 Pompeii

1 Excellent information about everyday life in ancient Roman civilization can be found not only in the texts of Plutarch, Virgil, and other great Roman authors, but also in the remains of a town near the present-day Italian city of Naples. The town, Pompeii, flourished alongside the supposedly extinct volcano Vesuvius. However, many unsuspecting inhabitants along with their entire town were buried under tons of volcanic pumice and ash when Vesuvius erupted in the year 79 CE. Although the buildings of Pompeii were only designed to last a few decades, they have survived nearly 2,000 years. In amazing detail, they reveal what everyday life was like in a Roman town. 
2 Few contemporary observers realize that the excavation of Pompeii began in 1748. Pompeii had been largely forgotten up to that point. The first excavators dug through the ruins in search of art objects and other treasures for private collectors. During that time, many paintings were stripped from the walls of uncovered buildings, while others were damaged or destroyed. Some uncovered buildings were later backfilled with debris, despite the protests of scholars who recognized the archaeological value of the site and sought to preserve it. 
3 Scholarly excavation and preservation of the site improved starting with the period of French rule (18061815), when excavation methods became more organized. The French wanted to excavate the entire town systematically. By the latter nineteenth century, Italian archaeologists took a new approach. Instead of uncovering streets first and then excavating buildings from the ground up, they carefully excavated buildings from the roof down to the floor. As a result, they gathered useful data that helped with the restoration of the buildings. With an eye to preservation, they built roofs over the excavated buildings to better protect exposed paintings from the elements. While uncovering the town, archaeologists also found the remains of humans and animals who had been buried by the eruption. Late nineteenth century archaeologists used plaster casts to recreate the forms of those people, animals, and plants that had been buried and left holes in the ash where their bodies had been.  
4 Early excavations may have been damaging compared with modern archaeological methods, yet they stimulated great interest among scholars of the day. Europe was undergoing an intellectual transformation known as the Enlightenment. The findings at Pompeii offered many new subjects for cultural debate. Many European countries established schools in Naples for scholars who wanted to study Pompeii and sites like it. Young people from wealthy families traveled to Pompeii as part of their education. Their diaries record the influence the excavations had across Europe.  
5 By the twentieth century, scholars had reconstructed the facades of the houses along the town’s main street. They also had collected enough data to understand how they were originally built. They then rebuilt the upper floors and roofs of these houses accurately. Archaeologists, for the first time, undertook excavation of layers below the 79 CE strata. After 1964, they focused more of their efforts on restoring buildings that had already been uncovered. Today, 44 hectares of the town have been excavated. In an effort to preserve the town for future generations, archaeologists and conservators have decided to leave the remaining 22 hectares of town unexcavated. Nonetheless, the town remains at risk due to the many tourists who visit each year. Many of them do not realize the cumulative effect of millions of feet walking through this open air museum and millions of hands touching the art and architecture found there.  
6 Pompeii is the best preserved and excavated example of a Roman town. Much of what scholars have learned about ancient Rome comes from the writings of its authors. Yet these authors were not concerned with explaining the everyday workings of their civilization to future generations. The excavations at Pompeii, on the contrary, offer a unique window into how townspeople lived up the moment of a catastrophic eruption. More than all the grand moments of Rome, what the volcano buried in Pompeii tells us much about the morality, religion, and culture of the inhabitants of this Roman town. Although we cannot know what life was like in every town across the vast Roman Empire, Pompeii offers valuable knowledge to what town life was like here and perhaps elsewhere.
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