Introduction
In 1400 A.D. Europeans probably knew less of the globe than they had during the Pax Romana.  Outside of Europe and Mediterranean, little was known, with rumor and imagination filling the gaps.  Pictures of bizarre looking people with umbrella feet, faces in their stomachs, and dogs' heads illustrated books about lands to the East.  There was the legendary Christian king, Prester John with an army of a million men and a mirror that would show him any place in his realm whom Christians hoped to ally with against the Muslims.
Europeans also had many misconceptions about the planet outside their home waters.  They had no real concept of the size or shape of Africa or Asia.  Because of a passage in the Bible, they thought the world was seven-eighths land and that there was a great southern continent that connected to Africa, making any voyages around Africa to India impossible since the Indian Ocean was an inland.  They had no idea at all of the existence of the Americas, Australia, or Antarctica.  They also vastly underestimated the size of the earth by some 5-10,000 miles.  However, such a miscalculation gave explorers like Columbus and Magellan the confidence to undertake voyages to the Far East since they should be much shorter and easier than they turned out to be.
Factors favoring Europe
However, about this time, European explorers started to lead the way in global exploration, timidly hugging the coasts at first, but gradually getting bolder and striking out across the open seas.  There were three main factors that led to Europeans opening up a whole new world at this time.
1. The rise of towns and trade along with the Crusades in the centuries preceding the age of exploration caused important changes in Europeans' mental outlook that would give them the incentive and confidence to launch voyages of exploration in three ways.  First, they stimulated a desire for Far Eastern luxuries.  Second, they exposed Europeans to new cultures, peoples and lands.  Their interest in the outside world was further stimulated by thetravels of Marco Polo in the late 1200's.
Finally, towns and the money they generated helped lead to the Renaissance that changed Europeans' view of themselves and the world.  There was an increasing emphasis on secular topics, including geography.  Skepticism encouraged people to challenge older geographic notions.  Humanism and individualism, gave captains the confidence in their own individual abilities to dare to cross the oceans with the tiny ships and primitive navigational instruments at their disposal.
1. Medieval religious fervor also played its part.  While captains such as Columbus, da Gama, and Magellan had to rely on their own skills as leaders and navigators, they also had an implicit faith in God's will and guidance in their missions.  In addition, they felt it was their duty to convert to Christianity any new peoples they met.  Once again we see Renaissance Europe caught in the transition between the older medieval values and the new secular ones.  Together they created a dynamic attitude that sent Europeans out on a quest to claim the planet as their own.
2. Europe’s geographic position also drove it to find new routes to Asia in three ways.  First of all, Europe's geographic position at the extreme western end of the trade routes with the East allowed numerous middlemen each to take his cut and raise the cost of the precious silks and spices before passing them on to still another middleman.  Those trade routes were long, dangerous, and quite fragile.  It would take just one strong hostile power to establish itself along these routes in order to disrupt the flow of trade or raise the prices exorbitantly.  For Europeans, that power was the Ottoman Empire.  The fall of the Byzantine Empire and the earlier fall of the crusader states had given the Muslims a larger share of the trade headed for Europe.  Thus Europe's disadvantageous geographic position provided an incentive to find another way to the Far East.
However, Europe was also in a good position for discovering new routes to Asia.  It was certainly in as good a position as the Muslim emirates on the coast of North Africa for exploring the Atlantic coast of Africa.  And when Spain gained control of both sides of the straits of Gibraltar, it was in a commanding position to restrict any traffic passing in and out of the Western Mediterranean.  Europe was also well placed for exploration across the Atlantic Ocean.
Finally, ships and navigation technology had seen some dramatic leaps forward.  The most striking of these was the compass, which had originated in China around 200 B.C.  This allowed sailors to sail with much greater certainty that they were sailing in the right direction.  Instruments such as the quadrant, crosstaff, and astrolabe allowed them to calculate latitude by measuring the elevation of the sun and North Star, although the rocking of ships at sea often made measurements taken with these instruments highly inaccurate.  Columbus, one of the best navigators of his day, took readings in the Caribbean that corresponded to those of Wilmington, North Carolina, 1100 miles to the north!  As a result of such imperfect measurements, sailing directions might be so vague as to read:  "Sail south until your butter melts.  Then turn west."  Compounding this was the lack of a way to measure longitude (distance from east to west) until the 1700's with the invention of the chronometer.
Maps also left a lot to be desired.  A medieval map of the world, showing Jerusalem in the center and Paradise to the Far East, gives an insight into the medieval worldview, but little useful geographic information.  By 1400, there were fairly decent coastal maps of Europe and the Mediterranean, known asportolan charts.  However, these were of no use beyond Europe, and larger scale global projections would not come along until the 1500's.  As a result, explorers relied heavily on sailors' lore: reading the color of the water and skies or the type of vegetation and sea birds typical of an area.  However, since each state jealously guarded geographic information so it could keep a monopoly on the luxury trade, even this information had limited circulation.
Advances in ship design involved a choice between northern Atlantic and southern Mediterranean styles.  For hulls, shipwrights had a choice between the Mediterranean carvel built design , where the planks were cut with saws and fit end to end, or northern clinker built designs, where the planks were cut with an axe or adze and overlapped.  Clinker-built hulls were sturdy and watertight, but limited in size to the length of one plank, about 100 feet.  As a result, the southern carvel built hulls were favored, although they were built in the bulkier and sturdier style of the northern ships to withstand the rough Atlantic seas.  One other advance was the stern rudder, which sat behind the ship, not to the side.  Unlike the older side steering oars which had a tendency to come out of the water as the ship rocked, making it hard to steer the ship, he stern rudder stayed in the water.
There were two basic sail designs: the southern triangular, or lateen, (i.e., Latin) sail and the northern square sail.  The lateen sail allowed closer tacking into an adverse wind, but needed a larger crew to handle it.  By contrast, the northern square sail was better for tailwinds and used a smaller crew.  The limited cargo space and the long voyages involved required as few mouths as possible to feed, and this favored the square design for the main sail, but usually with a smaller lateen sail astern (in the rear) to fine tune a ship's direction.
The resulting ship, the carrack, was fusion of northern and southern styles.  It was carvel built for greater size but with a bulkier northern hull design to withstand rough seas.  Its main sail was a northern square sail, but it also used smaller lateen sails for tacking into the wind.
Living conditions aboard such ships, especially on long voyages, was appalling. Ships constantly leaked and were crawling with rats, lice, and other creatures.  They were also filthy, with little or no sanitation facilities.  Without refrigeration, food and water spoiled quickly and horribly.  Disease was rampant, especially scurvy, caused by a vitamin C deficiency.  A good voyage between Portugal and India would claim the lives of twenty per cent of the crewmen from scurvy alone.  It should come as no surprise then that ships' crews were often drawn from the dregs of society and required a strong and often brutal, hand to keep them in line.
Portugal and Spain led the way in early exploration for two main reasons.  First, they were the earliest European recipients of Arab math, astronomy, and geographic knowledge based on the works of the second century A.D. geographer, Ptolemy.  Second, their position on the southwest corner of Europe was excellent for exploring southward around Africa and westward toward South America.
Portugal and the East (c.1400-1498)
Portugal started serious exploration in the early 1400's, hoping to find both the legendary Prester John as an ally against the Muslims and the source of gold that the Arabs were getting from overland routes through the Sahara.  At first, they did not plan to sail around Africa, believing it connected with a great southerncontinent.  The guiding spirit for these voyages was Prince Henry the Navigator whose headquarters at Sagres on the north coast of Africa attracted some of the best geographers, cartographers and pilots of the day.  Henry never went on any of his expeditions, but he was their heart and soul.
The exploration of Africa offered several physical and psychological obstacles.  For one thing, there were various superstitions, such as boiling seas as one approached the equator, monsters, and Cape Bojador, which many thought was the Gates of Hell.  Also, since the North Star, the sailors' main navigational guide, would disappear south of the Equator, sailors were reluctant to cross that line.
Therefore, early expeditions would explore a few miles of coast and then scurry back to Sagres.  This slowed progress, especially around Cape Bojador, where some fifteen voyages turned back before one expedition in 1434 finally braved its passage without being swallowed up.  In the 1440's, the Portuguese found some, but not enough, gold and started engaging in the slave trade, which would disrupt African cultures for centuries.  In 1445, they reached the part of the African coast that turns eastward for a while.  This raised hopes they could circumnavigate Africa to reach India, a hope that remained even when they found the coast turning south again.
In 1460, Prince Henry died, and the expeditions slowed down for the next 20 years.  However, French and English interest in a route around Africa spurred renewed activity on Portugal's part.  By now, Portuguese captains were taking larger and bolder strides down the coast.  One captain, Diego Cao, explored some 1500 miles of coastline.  With each such stride, Portuguese confidence grew that Africa could be circumnavigated.  Portugal even sent a spy, Pero de Covilha, on the overland route through Arab lands to the Indies in order to scout the best places for trade when Portuguese ships finally arrived.
The big breakthrough came in 1487, when Bartholomew Dias was blown by a storm around the southern tip of Africa (which he called the Cape of Storms, but the Portuguese king renamed the Cape of Good Hope).  When Dias relocated the coast, it was to his west, meaning he had rounded the tip of Africa.  However, his men, frightened by rumors of monsters in the waters ahead, forced him to turn back.  Soon after this, the Spanish, afraid the Portuguese would claim the riches of the East for themselves, backed Columbus' voyage that discovered and claimed the Americas for Spain.  This in turn spurred Portuguese efforts to find a route to Asia before Spain did. However, Portugal's king died, and the transition to a new king meant it was ten years before the Portuguese could send Vasco da Gama with four ships to sail to India.  Swinging west to pick up westerly winds, da Gama rounded the Cape of Good Hope in three months, losing one ship in the process.  Heading up the coast, the Portuguese encountered Arab surprise and hostility against European ships in their waters.  Da Gama found an Indian pilot who led the Portuguese flotilla across the Indian Ocean to India in 1498.
The hostility of the Arab traders who dominated trade with India and the unwillingness of the Indians to trade for European goods which they saw as inferior made getting spices quite difficult.  However, through some shrewd trading, da Gama managed to get one shipload of spices and then headed home in August 1498.  It took over a year, until September 1499, to get back to Portugal, but he had proven that Africa could be circumnavigated and India could be reached by sea.  Despite its heavy cost (two of four ships and 126 out of 170 men) Da Gama's voyage opened up new vistas of trade and knowledge to Europeans.
Subsequent Portuguese voyages to the East reached the fabled Spice Islands (Moluccas) in 1513.  In that same year, the Portuguese explorer, Serrao, reached the Pacific at its western end while the Spanish explorer, Balboa, was discovering it from its eastern end.  Also in 1513, the Portuguese reached China, the first Europeans to do so in 150 years.  They won exclusive trade with China, which had little interest in European goods.  However, China was interested in Spanish American silver, which made the long treacherous voyage across the Pacific to the Spanish Philippines.  There, the Portuguese would trade Chinese silks for the silver, and then use it for more trade with China, while the Spanish would take their silks on the even longer voyage back to Europe by way of America.  In 1542, the Portuguese even reached Japan and established relations there.  As a result of these voyages and new opportunities, Portugal would build an empire in Asia to control the spice trade.
Spain and the exploration of the West (1492-c.1550)
Spain led the other great outward thrust of exploration westward across the Atlantic Ocean.  Like, Portugal, the Spanish were also partially driven in their explorations by certain misconceptions.  While they did realize the earth is round, they also vastly underestimated its size and thought it was seven-eighths land, making Asia much bigger and extending much further west.  Therefore, they vastly underestimated the distance of a westward voyage to Asia.
This was especially true of a Genoese captain, Christopher Columbus, an experienced sailor who had seen most of the limits of European exploration up to that point in time, having sailed the waters from Iceland to the African coast.  Drawing upon the idea of a smaller planet mostly made up of land, Columbus had the idea that the shortest route to the Spice Islands was by sailing west, being only some 3500 miles.  In fact, the real distance is closer to 12,000 miles, although South America is only about 3500 miles west of Spain, explaining why Columbus thought he had hit Asia.  The problem was that most people believed such an open sea voyage was still too long for the ships of the day.
Getting support for this scheme was not easy.  The Portuguese were already committed to finding a route to India around Africa, and Spain was preoccupied with driving the Moors from their last stronghold of Granada in southern Spain.  However, when the Portuguese rounded the Cape of Good Hope and stood on the verge of reaching India, Spain had added incentive to find another route to Asia.  Therefore, when Granada finally fell in 1492, Spain was able to commit itself to Columbus' plan.
Columbus set sail August 3, 1492 with two caravels, the Nina and Pinta, and a carrack, the Santa Maria .  They experienced perfect sailing weather and winds.  In fact, the weather was too good for Columbus' sailors who worried that the perfect winds blowing out would be against them going home while the clear weather brought no rain to replenish water supplies.  Columbus even lied to his men about how far they were from home (although the figure he gave them was fairly accurate since his own calculations overestimated how far they had gone).  By October 10, nerves were on edge, and Columbus promised to turn back if land were not sighted in two or three days.  Fortunately, on October 12, scouts spotted the island of San Salvador, which Columbus mistook for Japan.
After failing to find the Japanese court, Columbus concluded he had overshot Japan.  Further exploration brought in a little gold and a few captives.  But when the Santa Maria ran aground, Columbus decided to return home.  A lucky miscalculation of his coordinates caused him to sail north where he picked up the prevailing westerlies.  The homeward voyage was a rough one, but Columbus reached Portugal in March 1493, where he taunted the Portuguese with the claim that he had found a new route to the Spice Islands.  This created more incentive for the Portuguese to circumnavigate Africa, which they did in 1498.  It also caused a dispute over who controlled what outside of Europe, which led to the pope drawing the Line of Demarcation in 1494.
Ferdinand and Isabella, although disappointed by the immediate returns of the voyage, were excited by the prospects of controlling the Asian trade.  They gave Columbus the title "Admiral of the Ocean Sea, Viceroy and Governor of the Islands that he hath discovered in the Indies."  Over the next decade, they sent him on three more voyages to find the Spice Islands.  Each successive voyage put even more of the Caribbean and surrounding coastline on the map, but the Spice Islands were never found.  Columbus never admitted that his discovery was a new continent.  He died in 1504, still convinced that he had reached Asia.
However, by 1500, many people were convinced that this was a new continent, although its size and position in relation to and distance from Asia were by no means clear.  The Portuguese discovery of a route to India around Africa in 1498 provided more incentive for Spanish exploration.  In 1513, the Spanish explorer, Balboa discovered the Pacific Ocean, having no idea of its immensity or that the Portuguese explorer, Serrao, was discovering it from the Asian side.  Given the prevailing view of a small planet, many people though that the Pacific Sea, as they called it, must be fairly small and that Asia must be close to America.  Some even thought South America was a peninsula attached to the southern end of Asia.  Either way, finding a southwest passage around the southern tip of South America would put one in the Pacific Sea and a short distance from Asia.  If this were so, it would give Spain a crucial edge over Portugal, whose route around Africa to India was especially long and hard.
In 1519, Charles V of Spain gave five ships and the job of finding a southwest passage around South America to Ferdinand Magellan, a former Portuguese explorer who had been to the Spice Islands while serving Portugal.  Magellan's circumnavigation of the globe was one of the great epic, and unplanned, events in history.  After sailing down the South American coast, he faced a mutiny, which he ruthlessly suppressed, and then entered a bewildering tangle of islands at the southern tip of the continent known even today as the Straits of Magellan.  Finding his way through these islands took him 38 days, while the same journey today takes only two.
Once they emerged from the Straits of Magellan into the Pacific "Sea", Magellan and his men figured they were a short distance from Asia, and set out across the open water and into one of the worst ordeals ever endured in nautical history.  One of those on the journey, Pigafetta, left an account of the Pacific crossing:
“On Wednesday the twenty-eighth of November, one thousand five hundred and twenty, we issued forth from the said strait and entered the Pacific Sea, where we remained three months and twenty days without taking on board provisions or any other refreshments, and we ate only old biscuit turned to powder, all full of worms and stinking of the urine which the rats had made on it, having eaten the good.  And we drank water impure and yellow.  We ate also ox hides, which were very hard because of the sun, rain, and wind.  And we left them...days in the sea, then laid them for a short time on embers, and so we ate them.  And of the rats, which were sold for half an ecu apiece, some of us could not get enough.
“Besides the aforesaid troubles, this malady (scurvy) was the worst, namely that the gums of most part of our men swelled above and below so that they could not eat.  And in this way they died, inasmuch as twenty-nine of us died...But besides those who died, twenty-five or thirty fell sick of divers maladies, whether of the arms or of the legs and other parts of the body (also effects of scurvy), so that there remained very few healthy men.  Yet by the grace of our Lord I had no illness.
“During these three months and twenty days, we sailed in a gulf where we made a good 4000 leagues across the Pacific Sea, which was rightly so named.  For during this time we had no storm, and we saw no land except two small uninhabited islands, where we found only birds and trees.  Wherefore we called them the Isles of Misfortune.  And if our Lord and the Virgin Mother had not aided us by giving good weather to refresh ourselves with provisions and other things we would have died in this very great sea.  And I believe that nevermore will any man undertake to make such a voyage.”
By this point, the survivors were so weakened that it took up to eight men to do the job normally done by one.  Finally, they reached the Philippines, which they claimed for Spain, calculating it was on the Spanish side of the Line of Demarcation.  Unfortunately, Magellan became involved in a tribal dispute and was killed in battle.  Taking into account his previous service to Portugal in the East, Magellan and the Malay slave who accompanied him were the first two people to circumnavigate the earth.
By now, the fleet had lost three of its five ships: one having mutinied and returned to Spain, one being lost in a storm off the coast of South America, and the other being so damaged and the crews so decimated that it was abandoned.  The other two ships, the Trinidad and Victoria, finally reached the Spice Islands in November 1521 and loaded up with cloves.  Now they faced the unpleasant choice of returning across the Pacific or continuing westward and risking capture in Portuguese waters. The crew of the Trinidad tried going back across the Pacific, but gave up and were captured by the Portuguese.  Del Cano, the captain of the Victoria, took his ship far south to avoid Portuguese patrols in the Indian Ocean and around Africa, but also away from any chances to replenish its food and water.  Therefore, the Spanish suffered horribly from the cold and hunger in the voyage around Africa.
When the Victoria finally made it home in 1522 after a three year journey, only 18 of the original 280 crewmen were with it, and they were so worn and aged from the voyage that their own families could hardly recognize them.  Although the original theory about a short South-west Passage to Asia was wrong, they had proven that the earth could be circumnavigated and that it was much bigger than previously supposed.  It would be half a century before anyone else would repeat this feat.  And even then, it was an act of desperation by the English captain Sir Francis Drake fleeing the Spanish fleet.
Interior and coastal explorations (1519-c.1550)
Meanwhile, the Spanish were busy exploring the Americas in search of new conquests, riches, and even the Fountain of Youth.  There were two particularly spectacular conquests.  The first was by Hernando Cortez, who led a small army of several hundred men against the Aztec Empire in Mexico.  Despite their small number, the Spanish could exploit several advantages: their superior weapons and discipline, the myth of Quetzecoatl which foretold the return of a fair haired and bearded god in 1519 (the year Cortez did appear), and an outbreak of smallpox which native Americans had no prior contact with or resistance to.  Because of this and other Eurasian diseases, native American populations would be devastated over the following centuries to possibly less than ten per cent their numbers in 1500.
The Spanish conquistador, Pizarro, leading an army of less then 150 men, carried out an even more amazing conquest of the Inca Empire in Peru in the 1530's.  Taking advantage of a dispute over the throne, Pizarro captured the Inca Emperor, whose authority was so great that his capture virtually paralyzed the Incas into inaction.  As a result, a highly developed empire ruling millions of people fell to a handful of Spaniards.
The conquests of Mexico and Peru more than compensated Spain for its failure to establish a trade route to the Spice Islands.  The wealth of South America's gold and silver mines would provide Spain with the means to make it the greatpower of Europe in the 1500's.  Unfortunately, Spain would squander these riches in a series of fruitless religious wars that would wreck its power by 1650.
Other Spanish expeditions were exploring South America's coasts and rivers, in particular the Amazon, Orinoco, and Rio de la Plata, along with ventures into what is now the south-west United States (to find the Seven Cities of Gold), the Mississippi River, and Florida (to find the Fountain of Youth).  While these found little gold, they did provide a reasonable outline of South America and parts of North America by 1550.  However, no one had yet found an easy route to Asia.  Therefore, the following centuries would see further explorations which, while failing to find an easier passageway, would in the process piece together most of the global map.

