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Orientation

The Blue Marble

Only twenty-four human beings have ever travelled far enough into outer space to see the Earth as a globe. At 200,000 kilometres from the planet, or over halfway to the Moon, passing between our planet and the Sun, it is possible to see the Earth fully illuminated. When following a polar orbit these astronauts can look down on the Earth from above the North Pole and see the Earth – as with most of the planets in our solar system – rotating on its axis counterclockwise, in what is called a prograde motion, or west to east, the same rotation as that of the Sun. Prograde motion is caused by the momentum of the cloud of gas and dust particles from which the Sun and stars were first formed. As the solar system formed, these rotating particles came together to form a mass that separated into planets, which in turn continued to spin in the same prograde counterclockwise direction (nobody knows why Uranus and Venus are the exceptions, following a retrograde rotation). Watching the Earth rotate, the astronaut could then imagine a line running down through its core, starting at the North Pole and ending at the South Pole. North, south, east and west: nothing seems more natural and universal than these four cardinal directions, either imagining the Earth in your mind, or looking down on it from space.

Yet on 7 December 1972, one astronaut took a photograph of the Earth with a very different orientation (Plate 1). NASA’s Apollo 17, with its three-man crew of Eugene A. Cernan, Ronald E. Evans and Harrison H. Schmitt, was the most recent space mission to put humans on the Moon. Just over five hours into the mission, around 29,000 kilometres from the Earth, one of the astronauts looked out of the window and saw the planet fully illuminated by the Sun’s light. He reached for a Hasselblad camera, which was part of the mission’s scientific equipment, and snapped four photographs of the Earth, each less than a minute apart, adjusting the exposure after the first shot to provide the second, sharper, defining image. What they captured was a breathtaking vision of Earth, shining white clouds curling over and across the cobalt-blue oceans, the verdant green belt of tropical rainforests in central Africa and Madagascar contrasting with the arid Arabian peninsula, and the snow-white Antarctic appearing to gently cradle our beautiful, fragile world.

All three astronauts subsequently claimed they took the photograph, and for good reason: it soon became one of history’s most famous and reproduced images. NASA designated the photo AS17-148-22727 and attributed it to the entire crew. The photograph soon became known as ‘the blue marble’ shot, the first of the whole Earth and the only one so far taken. When NASA released the photo, its worldwide impact was immediate and profound. It inspired an environmental movement driven by a sense of humanity’s singular, collective fragility, inhabiting the exquisite blue planet, Earth, seen from space for the first time and framed by the black and inhospitable void of outer space. The image generated calls for global togetherness and ecological humility by reorienting how we thought about our species and our planetary obligations.

But when NASA first developed the photograph, they saw what they regarded as a problem: it had been taken with the South Pole at the top of the frame swathed in cloud, Africa in the middle and the Arabian Peninsula at the bottom. The camera was being held by a weightless astronaut who could not distinguish up from down at the moment he pressed the shutter. Concerned that the photo might disorient viewers’ expectations of what the world looked like, NASA inverted the image, to align it with most people’s assumptions that the North Pole should be at the top and the South Pole at the bottom. The world was literally turned upside down: but which way up is true? The story of the world’s most reproduced image of itself shows that there is no universal frame of reference from which to determine absolute direction – even in outer space. All four directions can only be understood from your point of observation, which is defined by where you stand on or above the globe. Reverse the north and south axes – as effectively happened with the Apollo 17 photograph – invert ‘up’ and ‘down’, and the Earth would appear to rotate clockwise from east to west.1

As NASA’s treatment of the Blue Marble photograph shows, most contemporary societies tend to orient their mental and graphic geography with north at the top. But this has not always been the case, and some societies established south or east as their cardinal directions; their languages and beliefs still reflect such orientation. These four apparently simple and universally accepted terms are far more subjective and specific to time, place, language and culture than we might realize. There is no reason why north should necessarily sit at the top of modern world maps (or photographs): south would do just as well. But the story of why north triumphed lies at the heart of this book.

*

The cardinal directions are relative terms, but over centuries they have become established markers of not just where we are in the world, but who we are. Early cultures located themselves within their immediate environment: wherever they lived on the planet, people could observe the Sun rising in the direction many named east (or its variants) and watch it setting in the direction they called west. East to west was probably the earliest prime axis that people understood by simply watching the Sun’s path across the sky. The worship of the Sun, or heliolatry, characterized ancient Egyptian worship of several solar deities: Horus (the rising Sun), Ra (the noon Sun) and Osiris (the dying or setting Sun). On the other side of the world Incan religious cults were also dedicated to Sun worship. Temples in Peru’s Machu Picchu citadel contained stone guide posts called Intihuatana (translated as the ‘hitching post of the Sun’), which marked the winter solstice festival of Inti Raymi. But this horizontal solar axis was eventually followed by understanding another vertical axis running north to south, which could be identified by observing both the Sun and the stars. At noon the Sun is always due south in the northern hemisphere and due north in the southern hemisphere. The north–south axis also finds its horizontal confirmation in the night sky. Living in the northern hemisphere, you can look up at the stars and find north according to Polaris, the North or Pole Star. Perpendicular to the north is south. If you live in the southern hemisphere, that direction is identified by Polaris Australis, the South Star. Combining the two axes – east–west horizontally and north–south vertically – creates four cardinal directions.

The word ‘cardinal’ comes from the Latin cardinalis, meaning ‘hinge’, and something of fundamental importance. The cardinal directions are therefore central or pivotal points or principles on which orientation depends; yet, like any hinge, they can move backwards and forwards as relative positions and come to mean their opposite. This is the enduring paradox of the four cardinal directions: they appear to be real and natural, yet they are invented and cultural; they exist in nearly every society, yet can mean exactly their opposite, depending on where you are and what language you speak.

The cardinal directions actually pre-date the invention of the four points of the compass, in which a magnetized needle aligns itself with the Earth’s geomagnetic field. Instead they were based initially on a combination of ancient astronomical observations, physical distinctions and meteorological experience, including the winds. This apparently simple yet absolute system of classification provides humans with a basic method of physical coordination in the space around them: without directions, we would be lost.

There is a physical reality to the four directions: we see the Sun rise and set and label them east and west; we can observe the position of the midday Sun or Polaris, or look at a compass and designate the directions as north and (by implication) south. But each direction is meaningless without language. Someone points in one direction and says, ‘That is east’, or any one of the other three cardinal directions. As we shall see, once language becomes part of naming the four directions, rules of their usage and meaning are established that shift and change over time and in different societies as each direction takes on alternative meanings – sometimes even exact opposites – depending on how groups of people change and adapt attitudes about the natural world and the words they use to describe it.

Just as language is subject to evolution and interpretation, so too, it transpires, are the four directions. North changes over time depending on whether you calculate it using the stars, a map or a magnetic compass (but more of that later). The word ‘north’ never corresponds uniformly over time to one thing or place. Instead it can mean different things depending on where you are. In the UK the north carries associations of deprivation and economic underdevelopment; in Italy and the USA quite the opposite is true: the north is a place of prosperity and urban sophistication. All the cardinal directions are subject to change and adaptation based on how they are used in what some philosophers and linguists call ‘language games’: the rules and conventions upon which languages rely for them to be understood and acted on by their speakers.2

The meaning of words like ‘east’ or ‘west’ are only understood by their use in the rules and ‘games’ established in any language at a given point and in a specific place. Language requires rules to underlie all the possible applications of a word or cluster of words – like the four cardinal directions. Grasping these rules – like the rules of any game – means knowing how to use such words in different contexts: one may be an astronomical context, and another a religious, economic, philosophical or, of course, geographical one. But when ‘south’ means different and often contradictory things to different people, it is not a matter of arbitrary personal opinion: instead, the word’s meaning operates according to the rules of the particular language game it inhabits, which are also subject to change and adaptation, but which can only be altered in relation to and with other communities. This book does not reveal any hidden truth or enduring geographical reality to north, south, east and west, because such truth does not exist. Instead, it follows the ‘paths’ of each cardinal direction in different cultures through time. Embracing one set of directional language meanings rather than another shows that the nature of each of the four directions across history and between cultures is relative rather than absolute. When it comes to the words any of us use for these directions in whatever language, written and geographical context is vital. Situatedness is everything in understanding the cardinal directions.

While language and the ‘family resemblances’ between the four points are central to how we understand them, some cognitive psychologists believe that the mental grasp of direction may even have preceded language in early humans. Space was prior to language, hence spatial words and metaphors became central to linguistic development and evolution.3 As well as ‘up’ and ‘down’, innumerable spatial terms suffuse ancient and modern languages, characterizing conceptual systems and personal relationships. They range from ‘close friends’ and ‘growing apart’ to ‘the end of the road’ and ‘putting it all behind you’.4

In the English language, to ‘orient’ yourself is to locate yourself in space, yet the word comes from the Latin oriens, meaning ‘east’ or ‘rising’ (as in the Sun). The literal meaning of ‘disorientation’ is to lose sense of the direction of the east. From here ideas and beliefs quickly multiply and overlap, depending on the rules or language games we inhabit. Thanks to the prevailing mapping system developed in Europe we ‘orient’ ourselves vertically by imagining north is up – as in the phrase to go ‘up north’ – in contrast to going ‘down south’.

For many societies the north is also a place of negative associations of cold and darkness, yet in different times and places where the rules of its use operate differently it can also have positive connotations of wonder and constancy. The south is often associated with warmth and light, yet in other contexts it can be a byword for indolence and under-development. To ‘go west’, popularly associated with modernity and the apprehension of ‘frontiers’, especially in North America, has also been synonymous with death and entering the afterlife through the twilight and the descent into night in following an arc from one horizon to the other. Such associations of mortality with the west mean that no cultures have enduringly placed west at the top of their maps as a cardinal direction, whereas all three other directions have been used at the top of world maps at various times by different cultures.

Virtually all human societies use language and writing to identify the four cardinal directions in naming and positioning themselves and their members in relation to the wider world. Initially, the four directions are described as things – winds, people, spirits – that are exterior and come towards us. Over time these descriptions and their meanings change as travel – driven by migration, trade or war – meant people went towards a specific point labelled north or south, east or west. Such points became increasingly important for those who left their communities to travel and navigate to places beyond the horizon, alongside other signs such as landmarks, sounds and smell. As human mobility increased so did the lexicon of the cardinal directions, which took on more abstract meanings and associations as people spread out across the globe. They were no longer aided by simple directional terms with tangible local significance such as ‘up’ and ‘down’, as used originally by people like the Manus islanders of Papua New Guinea in describing their proximity to sea and land, or ‘left’ and ‘right’, which in Hawaiian (‘Ōlelo Hawai‘i) equate to south (Hema) and north (Akau). Instead, north, south, east or west became fixed geometrical directions to follow. Their evolving terms provided etymologies for many of the cardinal directions in modern vernacular languages.

The four directions are not just directions – they have been fundamental to the cosmological views, morals, religious life and political economy of societies around the world. They described the reading of the movement of the heavens, they were used to determine the direction of prayer and they designated the sites and orientation of places of worship. They also came to influence how we organize and divide the world geopolitically into East and West (or Orient and Occident), the underdeveloped ‘Global South’ and the industrialized ‘developed North’. As a result, they even contribute to assumptions and beliefs about who we are. I am recognized as and identify myself as a ‘northerner’, born in Bradford in Yorkshire, where I grew up in the 1970s before leaving to live in the south of England in the late 1980s, never to return for any length of time. Yet I identify with many of the clichéd traits of northerners and the north. Depending on where I am and where I speak, it can mean I come from a freezing, desolate, post-industrial wasteland full of whippets and bad food, or at another point a place of tough love, warmth, tight-knit communities and good beer. When I identify as ‘northern’, I am using a set of meanings for ‘north’ different from those involved in navigation or expressing orientation, which involve different language rules. Not all four cardinal directions attract such powerful personal identifications. Although people often classify themselves with some pride as ‘northerners’ or ‘southerners’ in the UK, few call themselves ‘easterners’. In a global sense – a different category of the language game – to be labelled ‘Oriental’ has a long and undistinguished history. Once an indicator of assumed superiority, to be described as a westerner can now be pejorative.

As much as the four directions have allowed people to understand themselves in contrast to others, they have also enabled whole communities to locate themselves in the wider world. They are what linguists would call an ‘object abstraction’, where terms are used for concepts that develop far beyond the objects – or directions – to which they were first related. Early societies used the four nouns – east, west, north and south – to understand and by extension impose order on the vast and potentially limitless terrestrial and celestial space that surrounded them. In classical Greek and early European astronomy the North and South Poles were purely imaginative projections. They envisaged the Earth as the still point at the centre of the universe, with a giant axis running from the Pole Star seen high in the sky right through the poles and the middle of the Earth which lay at the centre of the cosmos. There is nothing physically tangible about the poles (nor the Equator, or prime median) as geographical places like islands or mountains: calculating their exact positions is subject to fluctuation and they are as much metaphorical as scientific, but they have become embedded in the language and imagination of many people as defining these two cardinal directions. It is this imaginative dimension of all four cardinal directions that means the story told here is composed of fiction and poetry as well as science, geography and history.

So why have so many societies chosen four directions, and why do they prioritize one as a prime direction over the others? NASA resolved their problem of an ‘upside-down’ image of the planet by inverting it to assert the fundamental righteousness of the understanding of the world with north at the top. But there is no fundamental and ‘correct’ orientation. So why not use two or five instead of four directions, and why place north at the top of our world maps? These questions – and their answers – are the subject of the following chapters.

Humans are not alone in having a sense of the cardinal directions to find their way home and avoid getting lost. Many zoologists now believe that migrating animals are reliant on an internal ‘map’ using a complex ‘navigational toolbox’ that perceives direction as they move across the lines of the Earth’s magnetic field, the movement of the Sun during the day and the pattern of the stars at night. The annual migrations of millions of birds, mammals and even insects like the monarch butterfly utilize this ‘toolbox’ – much of it still as yet unclear to scientists – that enables them to obtain information not dissimilar to that provided by a compass and travel thousands of kilometres every year to eat, reproduce and still find their way back to where they first began. Studies have discovered traces of magnetite – an iron-oxide mineral with magnetic properties – in the beaks of most migratory birds, as well as salmon, dolphins, frogs, turtles, bats and rodents, suggesting they may somehow use this magnetic attraction to navigate on a north–south axis. Whatever the exact nature of the tools used by animals to migrate, the Earth’s geomagnetic field and the Sun’s movement, which together gave rise to human terms for the cardinal directions, seem to play a role in their perpetual movement across the planet’s surface.5

The Power of Four

Humans do not have an innate neurological toolbox like animals, but they do possess language. The configuration and language of the four directions is common to many – though not all – cultures. They probably even pre-dated astronomical observations of the Sun’s movements and the stars and were first inspired by the ‘egocentric coordinates’ of the human body. Our most basic corporeal orientations are fourfold: front and back, left and right. In many ancient languages ‘front’ and ‘back’ are synonymous with east and west, while ‘left’ and ‘right’ are often equivalent to north and south. So in Hebrew, east – qedem or mizrach – also means ‘forward’ or ‘front’, while ‘west’ – achor – is a synonym for ‘behind’. In Arabic, north is al-shamāl (‘left’), south is al-janūb (‘right’). For both these languages the universe, in which sacred and ritual beliefs are based on facing east, mirrors the body.

Other cultures use the body’s position to interpret directions in very different ways. Many of the terms used are deictic, in other words they are dependent on their physical context and can shift according to the speaker’s point of view (examples of deictic terms about space include ‘here’, ‘there’ and ‘across’). In ancient Chinese, the pictograph for north, 北, or běi, represents two people back to back, the dark and cold north synonymous with the ‘back’ of the body, whose ‘front’ looks southwards (nán), in the direction of light and warmth. In Japanese, north is kita – originally meaning ‘defeated’ or ‘disobey’ – with minami meaning south, or ‘to face’ in archaic Japanese usage.6

Many south-eastern African Bantu languages also use corporeal references to distinguish between the four cardinal directions. In Kihehe, the language of the Hehe people of Tanzania, north is kumitwe, which derives from mitwe, or ‘head’, and south is magulusiika, from magulu, meaning leg.7 Along similar lines, ancient rock art made by the Dogon people of Mali often depicted a personification of the ‘life of the world’, or aduno kine, as a simple diagrammatic figure personifying the Dogon creation myth in which the deity Amma stretched an egg-shaped ball of clay in four directions with north at the top to create the world grasped in the god’s hands. Cave paintings show a figure with a torso and arms forming a cross that represents the four cardinal directions. The head is north, the legs south, the left arm east and the right west.8

[image: A stick figure drawing includes an oval head, vertical and horizontal lines for body and arms, two curved lines forming a semicircle below the waist and a short line between them.]1. Aduno kine, or ‘life of the world’, Dogon rock-art painting, Mali

Dividing orientation into four directions emanating from the body is part of a larger symbolic fascination with ordering natural phenomena. In mathematics four is the smallest composite number (a number divisible by a number apart from one and itself). In geometry it is related to the cross and the square and their associations with totality and completeness. The Arabic numeral 4 originated in a simple cross which added the diagonal stroke that is now most familiar in Western numerals. Quadripartite symbolism has provided many cultures and religions with an organizing principle for the seasons, continents, winds, elements, ages of ‘man’, natural causes (according to Aristotle) and the four corners of the Earth.

The ancient Chinese dynasties divided their domains into four lands (si tu) and imagined the world formed by four seas. Each of the four cardinal directions were imagined as ‘intelligent creatures’: the green dragon of the east; the crimson bird of the south; the white tiger of the west; and the black turtle of the north, each coloured direction matching the hues of the soil in the corresponding Chinese regions. Buddhism believes in the four cardinal directions representing elements and cycles in life, moving from east (dawn) through south (noon and fire), west (dusk and autumn) and north (night and dissolution). Hinduism reveres the four Vedas (religious texts) and alongside Hindu mythology includes the Lokapāla, the four guardians of the cardinal directions: Indra (east), Yama (south), Varuṅa (west) and Kubera (north).

Winds of Change

The earliest surviving record of the four cardinal directions was made during the first great Mesopotamian empire, the Akkadian dynasty (c. 2350–2150 BCE), whose ruler Naram-Sin (r. c. 2254–2218 BCE) is the first known to have adopted the title ‘King of the Four Corners of the World’.9 Archaeological excavations undertaken in 1931 at Yorgan Tepe, south-west of Kirkuk in modern Iraq, unearthed hundreds of clay tablets containing Akkadian and Sumerian cuneiform inscriptions. One of the most significant of them measures just under seven by eight centimetres. It is a topographical map and is usually referred to as the ‘Gasur map’ (Plate 2). At its centre is an agricultural estate, through which a river runs from top right to bottom left before branching off into two tributaries that flow into











[image: A circular diagram contains twelve directional arrows labelled with wind names in English and foreign script, including Zephyrus at west, Aparctias at north, Notos at south and Apeliotes at east.]2. Timosthenes’ twelve-point system of the winds, c. 270 BCE





Boxing the Compass


















[image: A diagram of Earth depicts magnetic field lines, geographic and magnetic poles, with dashed curves around the globe and an 11.5 degree angle between geographic and magnetic north poles.]3. The Earth’s Magnetic Field: the Geographic (or ‘True’) north is a fixed point on a map based on the Earth’s rotation axis. Magnetic north is the direction a compass points in aligning itself with the Earth’s magnetic field which is constantly changing. The difference between the two points is on average 11.5 degrees.
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