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Introduction

This is the first volume of Geographers: Biobibliographical Studies to be published devoid of the deft editorial touch of Walter Freeman. Walter died in March 1988, while editing Volume 12. It is fitting that his own life and thought should be the subject of a future biobibliographical essay.

In the summer of 1984, Walter asked if I would continue the publication when he was no longer able. We shared a belief in the essentials, that the essays provide valuable data, bibliographies, archival sources and an author with whom to correspond, and constitute building blocks in the history of geographical thought and the larger enterprise of the history of science. We also recognized that the accumulation of these essays would add to knowledge available and indirectly encourage the elaboration of national histories of geography, which in turn would permit more detailed and accurate adumbration of an international geography demonstrating origins and diffusion-paths of thought.

We also shared the belief that these essays, while not cast in a larger contextual agar, helped to keep the intellectual historian honest, and less given to a manipulative ‘it seems as if . . .’. And we shared the curiosity that national histories of geography remain undone.

Clearly there is a lot to learn from the past, a great deal of which is yet to be made known. These biobibliographical studies help us by demonstrating how the geographer has practised his or her craft, at different times and in different settings. These essays have frequently revealed linkages in a chain of ideas, tracting this back to correspondence or to other sources. Occasionally revealed is the genesis of a concept, or modification of what was thought to be the genesis of an extant concept. That is because numerous of the authors of these essays have consulted archival sources.

It is in this way that fact is substituted for inaccurate and persistent folklore, or for the numerous errors which are copied and re-copied in the literature. Other essays have in some cases borrowed from a personal knowledge of the deceased figure by the author. A majority of the published biobibliographies concern individuals educated pursuant to Darwin’s Origin of Species and the emergence of a more nearly rational investigation which helped convert a geographic subject matter into discipline. The essays demonstrate the growth and extension of geography and geographical science and the advance of the frontier of geographical understanding.

To date approximately 260 geographers have been written of in the biobibliographic manner. These individuals represent the geography of more than thirty countries. While geographers representing Europe and North America are dominant in the series, this editor continues the policy of Walter Freeman in encouraging the submission of studies of geographers from other lands and other times. I have attempted to continue corresponding with those individuals whose names I found in the extensive files which Walter Freeman maintained on this matter. These files and others concerning his work with the Commission, previously maintained in his Abingdon home, have now been deposited in the archives of the International Geographical Union located in the Royal Geographical Society. The point is that the project is both international and interdisciplinary in scope. The essays are ever more frequently cited in the literature of geography and other disciplines and demonstrate that the labour of the past fourteen years has been well invested.

In this volume geographers from ten countries span a period of some nine hundred years, from the birth of Al-Biruni in 973 to the death of Samuel Dicken early in 1989. Each, in his own inimitable way, left the muse Geo wealthier than when he found her. The Editor has been reluctant to impose his style upon contributors, and has interfered with authors’ work as little as possible.

The Editor would also like to acknowledge the very considerable assistance rendered by Professor Emeritus T.H. Elkins (University of Sussex) for his translation of Ute Wardenga’s essay concerning Ernst Plewe, and for further help with nuances in Max Linke’s essay concerning Philippson submitted in German original with the author’s own excellent translation. The essay by George Kish concerning Roberto Almagià had brought some suggestions from the Editor, but before these suggestions could be attended to Professor Kish had passed away. Under the circumstances it was thought best to publish the essay as it had been written by the author. Finally, it should be mentioned that the two essays concerning N.I. Vavilov were submitted simultaneously. Since Vavilov is such a large figure and the two treatments by the two authors have different emphases, it was thought desirable to include both studies.

Geoffrey J. Martin

Editor
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Al-Biruni

A.D. 973–1054

AKHTAR HUSAIN SIDDIQI

The eleventh century may be considered the apogee of Arab geography. The geographical knowledge of the Muslims, derived from the Greeks and others, and contemporaneously developed and advanced by themselves, had reached a very high level of development by this time. It is in this development that the work of al-Biruni is significant. The importance of his contributions to Muslim geography is twofold. First, he presented a critical evaluation of geographical knowledge and made a comparative study of the subject. Second, he made some remarkable theoretical advances in general, physical, and human geography (Ahmad, The Encyclopaedia of Islam, pp. 575-87).

1.EDUCATION, LIFE AND WORK

Al-Biruni (Abu’ Rayhan Muhammad b. Ahmad) was born in A.D. 973 and probably died at the age of eighty-one in 1054. Nothing is known about his parents or to which country or region his family belonged, except that he was of Khwaizmian stock, and that his father’s name was Ahmad. Al-Biruni’s guardian and benefactor was Abu Nasr al-Mansur, a grandson of Iraq b. al-Mansur, the Khwarizmshah, a noted mathematician and astronomer of his time. Abu Nasr was also his teacher, and Al-Biruni made his first astronomical observation under his supervision at the age of eighteen.

There are reasons to believe that Al-Biruni lost his parents in his infancy or childhood, and was taken care of by Iraq’s family. It is also assumed that al-Biruni must have belonged to an equally aristocratic family, for, surely, no lady of that house would otherwise have deigned to foster the child. Abu Abd Allah, the last Khwarizmshah of the House of Iraq, must therefore have been al-Biruni’s foster brother. This hypothesis gains further credence from the fact that al-Biruni had to go into hiding and eventually to migrate from Khwarizm as a result of the struggle between Abu Abd Allah and al-Mamun, the Amir of Kurkanj.

By the time he reached the age of twenty-three, al-Biruni had already conducted astronomical observations on quite a large scale and had accurately determined the latitudes of various places in Khwarizm. In 998 he made a lunar observation at Kath in co-operation with Abu al-Wafa al-Buzjani, who conducted his observations at Baghdad to determine the longitudinal differences between the two cities. By 1001 al-Biruni, at the age of twenty-eight, had written at least ten books (Shamshi, 1973, p. 269).

In 1005 some powerful friends of al-Biruni made it possible for him to return to Khwarizm. He was received by Ali, the then Khwarizmshah, and was appointed to a post of some eminence. He served the last of the Mamun, participating in literary sittings, tendering advice on internal and external matters, going on secret missions and pacifying rebellious leaders. In 1017 he resigned his post at the court and returned to his scientific pursuits.

In 1018 Abu al-Abbas al-Mamun was killed by mutineers. In 1019 Sultan Mahmud of Ghazna marched on Khwarizm, crushed the rebels and took practically every member of the Khwarizmian aristocracy, including al-Biruni, to Ghazna. It is difficult to determine whether al-Biruni was imprisoned, but soon he was conducting astronomical observations near Kabul. In 1026 Sultan Mahmud called upon al-Biruni to verify a statement made by the Turkish ambassador, and al-Biruni satisfied Mahmud on this issue. Al-Biruni’s attitude towards Mahmud was a mixture of daring, fear, resentment and remorse. His sharp retort won him Mahmud’s lifelong displeasure.

He was certainly no confidant of the Sultan, but he could have been in his employment. His position must have allowed him to pay for books procured from remote places in India and for the services of Hindus who could teach him. After the death of Mahmud, the struggle between his two sons culminated in Masud’s victory. There is reason to believe that Kitab al-Hind (Al-Biruni’s India) was being written at about that time, and was finished at Ghazna in 1033 or 1034.

Al-Biruni was exhausted by constant work and lack of appreciation; he fell seriously ill in 1034 and it was only by will power that he overcame his illness toward the end of the year. From 1027 to the time of his serious illness at Ghazna, he had been feverishly engaged in writing books and maqalahs (treatises). The illness that almost killed him left him weak at the advanced age of sixty-two years.

Al-Biruni was weakened by his illness, but he was determined to solve outstanding problems and to present the results to his successors in a systematic and coherent form, easing the work of future scholars. The date of his death is uncertain, but he finished his book al-Saydanah (Materia Medica) in 1053 and probably died in 1054.

Al-Biruni was brought up using the Iranian dialect of Khwarizm and spoke Persian, but he opted to use Arabic for most of his scientific writings. He had a particular love for Arabic, and realized its value as a universal language for his time. He may have had some knowledge of Hebrew and Syriac, but he seems to have been ignorant of Greek. Whatever he reported on the authority of Greek authors must have been acquired through Syriac-Arabic translations. In his book on India, al-Biruni compared Indian with Greek views, especially the writings of Plato. He probably lacked the original text of Plato’s works, but he may have had a paraphrase with commentary (Rosenthal, 1940, p. 395). He studied Sanskrit in India during the second half of his life, and he had direct access to Hindu mathematics and astronomy.

Al-Biruni commenced his education under the supervision of Abu Nasr al-Mansur; as a result he became keenly interested in the mathematical sciences early in life. After pursuing the best education available with several distinguished savants in his own country, he started his career as an astronomer and author at a very early age (Barani, 1957). By the age of twenty-five, he had published a few works.

It was at the court of Djurdja that he wrote his first great work, on the subject of calendars and eras, and dealt with important mathematical, astronomical, meteorological and other problems. The total number of his known works is 180. They vary greatly in length, from brief treatises on specialized matters to major works embracing vast fields of knowledge (Encyclopaedia of Islam, pp. 1236-7). The principal domains of his work include astronomy, mathematics, chronology, (history of science), mathematical geography, geology, and cultural, historical and physical geography.

Al-Biruni presented a critical summary of the total geographical knowledge up to his own time. Well-versed in Greek, Indian and Persian contributions to geography as well as in those of the Arabs, he made a comparative study of the subject. He made some remarkable theoretical advances in general, physical and human geography (Encyclopaedia of Islam, p. 584). Al-Biruni did not confine himself to a simple description of the subject matter with which he was concerned. He compared it with relevant materials and evidence, and evaluated it critically, offering alternative solutions.

Sachau (1910) refers to al-Biruni’s admirable industry: ‘He confronts them with each other, and inquires with critical acumen into merits or demerits of each single tradition. Mathematical accuracy is his last gauge and wherever the nature of a tradition admits of such a gauge, he is sure to verify it by the help of careful mathematical calculation. In the preface of his book The Chronology of Ancient Nations, al-Biruni argues that ‘the best and nearest way leading to information is the knowledge of the history and tradition of former nations and generations, because the greatest part of it consists of matters, which have come down from them, and of remains of their customs and [institutions] (Sachau, 1879, p. 3). He further states that in using their opinions as a basis on which one might build up a system, one must compare their traditions and opinions. He advised the reader to take great care to remove uncertainty and doubt; and, within the limits of possibility, he treated information as true, as long as other evidence did not prove it to be false.

This approach reveals that there was much of the modern spirit and method of critical research in al-Biruni. He was independent in his thought about religion and philosophy, and abhorred half-truths, veiled words and wavering action.

Al-Biruni was a stern judge both of himself and of others. Whenever he did not understand a subject, or grasped only part of it, he informed his readers about his ignorance and promised further results in due course. As he was a scholar of the physical world, he discarded anything that he found to be against the laws of nature and reason. His service in the advancement of science cannot be understood in detail until all his works have been studied critically and rendered accessible to the learned world.

2.SCIENTIFIC IDEAS AND GEOGRAPHICAL THOUGHT

In his survey of the science of the first half of the eleventh century, Sarton (1927) identifies al-Biruni and Ibn Sina as the great leaders of this period. It was chiefly because of them that the period was one of such intellectual distinction. Al-Biruni represented the more adventurous and critical spirit, whereas Ibn Sina possessed the synthetic spirit. Al-Biruni was a discoverer. Ibn Sina was essentially an organizer, an encyclopaedist and a philosopher. Although both were primarily men of science, Sarton designated this period the time of al-Biruni (Sarton, 1927, p. 693). Gardet (1979); comparing al-Biruni with Albert, says that he was essentially a savant in the modern sense of the word. He was interested in the exact sciences. In some ways, he was in advance of his time; even in advance of the knowledge Albert could acquire in the thirteenth century (Gardet, 1979. p. 197). Al-Biruni appeals to the scientific mind because of his relative freedom from prejudice and his intellectual curiosity.

Although his interests ranged from mathematics, astronomy, physics and the history of science to moral philosophy, comparative religion and civilization, al-Biruni became interested in geography at a young age. Muslim geographers were so active during the ninth and tenth centuries that it is perhaps surprising to learn that the eleventh century was a period of quietude in the study of geography. Al-Biruni is considered to be the greatest geographer of his time. His contributions to geography were many.

Al-Biruni used scientific explanations and investigated the use of scientific methods. In the area of physical geography, he discussed physical laws in analysing meteorology and climatology. He wrote of the process of stream development and landscape evolution. He introduced geomorphological enquiry to elucidate a history of landscape. Through his scientific explanations, al-Biruni presented the idea of methodological universality. He also developed the mathematical side of geography, making geodetic measurements and determining with remarkable precision the co-ordinates of a number of places. He appreciated the problems involved in transferring the map of the spherical Earth to a flat surface, and introduced a simplified method of a stereographic projection. He explained the occurrence of natural springs and of artificial wells by the laws of hydrostatics. Some of his noteworthy contributions to geography include: a theory of landform building processes (erosion, transportation and deposition); proofs that light travels faster than sound; explanation of the force of gravity; determination of the sun’s declination and zenithal movement; and discussion of whether the Earth rotates on its axis. He described various concepts of the limits of the inhabited parts of the Earth of his time, for which he seems to have had recourse to contemporary sources not available to earlier geographers. He made original contributions to the regional geography of India.

In the study of physical phenomena, including landforms, weather and geology, al-Biruni adopted the methods of the physical sciences and drew conclusions with scientific precision. Long before Bernhard Varenius (A.D. 1622-50), al-Biruni had developed a schema for physical geography: (a) terrestrial conditions, describing the shape and size of the Earth; (b) cosmic concepts, dealing with the measurement of the circumference of the Earth and the establishment of exact location of places; (c) classification of natural phenomena either in accordance with their nature or in accordance with their position in time and space. He studied phenomena in time (chronological science), and also tried to study them in space. In his view, geography was clearly an empirical science. He viewed data as tangible and explained circumstances through reason. He developed experimental or mathematical designs, and established principles or inferences. In this way he sought to provide an understanding of the concepts and data and to link them in a comprehensive process of enquiry.

The origin of al-Biruni’s Geographic Concepts

In his books and treatises, al-Biruni discussed a number of problems of mathematical geography (he used mathematics in novel ways). He described the motion of the planets the manner of Ptolemy, putting the eccentric and epicyclic system into the very complex form for which medieval astronomy has become famous (Nasr, 1968, p. 179). He discussed questions related to such topics as the form of the Earth and the existence of an ocean encompassing the habitable world. He may be considered the founder of the science of geodesy (Barani, 1951, pp. 33-4). In al-Kitab fil-usturlab (Book of the Astrolabe), for example, al-Biruni described his trigonometrical method, developed to determine the circumference of the Earth. However, al-Biruni believed that such matters needed experimentation and could be verified only by testing (Barani, 1951, p. 33). In India, he found a suitable place to repeat his calculations to measure the Earth’s circumference and elaborately dealt with this subject.

Based on available knowledge concerning the surface of the Earth, he deduced and described the shape and forms of land surfaces. He made careful observations on the formation of islands and the recurrence of tides and determined the forces that produced them. Al-Biruni noticed the periodic winds that prevail in India and explained their influence on the character and distribution of rainfall over the Indian subcontinent.

a.The Earth’s Shape, Size and Movements

Al-Biruni examined questions concerning the Earth’s shape, size and movement. He discussed the movement of the Earth in terms of both rotation and revolution, but he could not draw conclusions about the revolution of the Earth. He explains the phenomena of day and night, differences in time in east and west, and unequal lengths of days and nights from equator to poles at different times of the year, stating that these differences are due to the rotundity of the Earth and the apparent movement of the sun.

The astronomers of ancient Greece and India already knew that the Earth was spherical in shape, and they had even tried to calculate its dimensions, but their results lacked precision and accuracy. In the early eleventh century, al-Biruni checked the calculations made thus far; he used abstruse trigonometrical methods to work out the radius and the circumference of the Earth. His were the most accurate results available until modern times. His measurement of the Earth’s radius was short of the true value by less than 12 miles, and his calculation of the circumference of the Earth was short by about 80 miles.

Newton and others who followed al-Biruni discovered and established that the Earth is not so much a perfect globe as an oblate spheroid, a ‘geoid’ with a depression at the two ends near the poles and a little bulge at the equator. However, al-Biruni measured the precise value of an arc of the meridian and then by recondite trigonometrical processes determined the length of the Earth’s radius, and thereby of its diameter and circumference, eventually working out its area and volume (Barani, 1951). He believed in the sphericity of the Earth and discussed antipodes. In ascertaining the value by using al-Biruni’s method, Nallino argues that his error could arise from refraction of light while it passes through the air. Whatever discrepancy exists in al-Biruni’s result may be due to the same factor (Barani, 1951, pp. 41-2).

b.Latitude and Longitude

In al-Qanun al-Masudi (Canon Masudicus, or astronomical encyclopaedia), al-Biruni explained his method of determining the differences in geographical longitude between two places by measuring the distances between them in common measure and then subjecting those data to mathematical calculations (Kramer, 1951, pp. 177-93). He acknowledged Ptolemy and recognized the latter’s contributions to mathematical geography, but he questioned his calculations of latitudes and longitudes because of inaccuracies in the data. He was the first to use terrestrial methods of calculation. By determining accurately the shortest linear distance between points and the latitude of each, al-Biruni calculated differences in longitude from the data thus acquired. He corrected older calculations of the distance between Alexandria and Ghazna and determined the longitudes of a number of intermediate points (Ahmad, 1980, p. 53). Kazmi (1974, p. 166) compared al-Biruni’s method with modern ones and found that al-Biruni committed some errors in the determination of some longitudes that were very far from his place of
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