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                               Junks
The junk is a style of Chinese ship that came into use around 220 BCE. It was perfected during the Song Dynasty (1127-1279) and used until the 19th century. Chinese mariners used the junk for exploration, trade, and war, and to patrol their coasts against pirates. The word 'junk' was not used by the Chinese, but was a Western term based on the Malay word djong, meaning boat.
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Written descriptions, pictures from books and paintings, and archaeological finds of parts of junks provide lots of evidence of these innovative Chinese ships. Like other regional ship designs in the world, junks were different sizes for different purposes. Ocean-going junks were perfected for the South China Sea and the Indian Ocean, and had certain characteristics. Junks were strong, heavy ships, some of which were very large. The hull was divided into watertight compartments. If one compartment began to leak, the ship would [image: image4.jpg]


not sink. The illustration shows an example of a junk's hull with these compartments, or bulkheads. It was excavated at Quanzhou in 1974, from a muddy area that used to be a ship channel long ago. Coins from the Song dynasty dated the ship to 1272 CE.

The Quanzhou hull proved that the ship was about 34.6 meters (32 feet) long and almost 10 meters (114 feet) wide. The ship drew only three meters of water and displaced 374.4 tons, which was, according to archaeologist Donald Keith 'as large as any merchant vessel known from the same period in Western Europe.' Junks were typically made of teak, a tropical wood that is resistant to rot. Its bow was pointed, its hull had a V-shaped bottom. Twelve watertight compartments divided the hull, and also strengthened it. The detailed image shows what the compartments shown in the hull would have looked like when new. It was covered with double planks, and triple-planked in places. The planks were held on with iron clamps and nails. The hull was built first, and ribbing was added on the inside for flexibility and strength. When the ship was raised, a keel (like a spine along the bottom) was discovered. It had a rudder on its flat stern, but it could be lowered and raised as necessary. The inside of the hull was fitted for two masts, and there was space for a smaller one mall.  A third mast had probably been fitted at the stern. 

The sails of the Chinese junk were unique. They were not square-rigged, but had a curved shape that was reinforced with bamboo ribs. The bamboo made the sails so strong that they did not rot or fray as much under pressure. At the same time, the bamboo was not heavy, so less rigging was needed. These sails could be reefed (or partially drawn or folded up) like a Venetian blind. The smallest junks had one mast, and some junks had up to five masts. 

Many travelers in the Indian Ocean wrote about the Chinese junks, including Marco Polo and Ibn Battuta. They confirmed details about the planking, the bulkheads, and the size of the ships, which they said could carry many hundreds of crew and passengers. The merchants, they said, could rent one of dozens of comfortable, private cabins. The crew, wrote Ibn Battuta, lived and had families on the ships, and grew vegetables in barrels. Some Chinese junks had Muslim captains from various lands, and African sailors, in addition to others. The most famous junks in history were the so-called Treasure Ships, which the Ming emperor sent out under the command of Admiral Zheng He between 1406 and 1433. Some of them might have been as large as six times the size of the early European explorers' ships that arrived in the Indian Ocean during the late 15th century, though experts are not certain. The ship hull at Quanzhou and its artifacts are helping to answer questions about these remarkable ships.                           
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                              Zheng He

In 1403, Emperor Zhu Di (shown here), Chinese ruler of the Ming dynasty commanded Zheng He, a trusted official, to plan a huge expedition into the Indian Ocean to project Chinese power and diplomacy. Zheng He was of Muslim heritage, and had been captured during battle when he was young. He grew up at the court of the prince who later became emperor.

Emperor Zhu Di ordered the shipyards at Nanjing to assemble a treasure fleet of merchant ships, battleships, and smaller support vessels for rescue, supplies and cargo. The expedition would also send a message that China had many goods to trade, including silks, porcelain, spices, and metalwares. The Treasure Ships have been described as being as long as 400 feet and 185 feet wide, many times larger than any European or Asian trading ship of the time.
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The image shows a size comparison with one of the Christopher Columbus' ships that came nearly 100 years later. The Chinese navy was the largest in the world then, consisting of 400 large war junks, 1,350 warships, river and canal boats, 3,000 merchant vessels, 400 huge grain transports, and 250 'treasure ships'. Zheng He's fleet consisted of 317 ships of various sizes, manned by about 28,000 people! Between 1405 and 1433, Zheng He made seven expeditions around the China Sea and Indian Ocean. The first went to Java, Semudra, Aceh, Sri Lanka, and Calicut. The second went to Thailand, Java, Aru, Aceh, Coimbatore, Cochin, and Calicut. During this journey, the fleet sought trade, learned of other cultures, fought pirates, and exchanged Chinese goods.

The third expedition departed in 1409 and returned in 1411, with 48 ships and 30,000 persons. It visited Taiping, then sailed to Southeast Asian Champa to the port of Temasek (today's Singapore), and then Malacca in Indonesia. The visit was successful in trade and diplomacy. Warehouses were set up, tribute gifts collected, and religious outreach to Buddhists, Hindus and Muslims was carried out.

Zheng He’s fourth expedition left in 1412 and returned in 1415, with 63 ships and 28,000 persons. The goal of the long voyage was to reach the Arabian (Persian) Gulf, especially the city of Hormuz, which was famous for its wealth and trade goods. The fleet stopped in the Maldive Islands and the Malabar coast of India before arriving at Hormuz. Ma Huan reported great pleasure in the city, and the fleet acquired gemstones, coral, amber, Arabian horses, and other goods. Merchants were invited to come to China and receive favorable trade conditions.

The fifth voyage was also diplomatic, to escort the ambassadors back to their countries bearing gifts. The fleet re-visited southeast Asian ports and went on westward to Aden, Yemen and the Red Sea. Formal trade relations were established in this region, and the fleet unloaded Chinese goods and those collected along the route, and took on precious and semi-precious stones and rare animals, which were given as gifts. Since there were some African ambassadors, the fleet went on to Mogadishu and Malindi. Zheng He returned in 1419, and set out on the sixth journey in 1421, to the African coast once again, and returned a few months later.
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Admiral Zheng He passed away on the seventh voyage and was buried at sea. This one, that ended in 1433, was the last voyage. Some speculate that there may have been a Pacific Ocean voyage to the Americas, and it seems amazing that such a huge fleet sailed only westward seven times. The voyages did not continue due to changes in Chinese politics, and at the end of the 15th century, the Portuguese, followed by other Europeans, did not meet the resistance of any large navy when they entered the Indian Ocean in much smaller vessels.

Silk and the Silk Road
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This piece of silk, dating from between the first and third century CE, was discovered in the ancient city of Loulan, located in present-day Xinjiang Uygur Autonomous Region, China. It was woven in a style known as jin, a difficult technique of silk production that combines many different colors. The cloth, with its complicated, multicolored pattern of animals, was most likely produced by the Chinese royal court. 
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Silk cloth, first developed in China, comes from a thread naturally spun by silk worms as they make their cocoons. Along with spices, metalwork, glass, incense, and other textiles, silk was one of the goods exchanged along a series of overland trade routes known as the "Silk Road." It was both traded and used as a form of money, reflecting its high value and importance internationally. The "Silk Road," which connected the Mediterranean, the Middle East, India, Central Asia, and China, began to flourish with the rise of the Roman Empire (27 BCE) and the Han Dynasty (206 BCE). The dominance of these wealthy empires provided peace and stability, encouraging merchants to travel abroad and seek luxury goods like silk. After the collapse of the Roman Empire and Han Dynasty “Silk Road” trade had declined but was revived first by the Tang and Song Dynasties and later by the Mongols who offered protection along the routes. Cities like Samarkand became economic centers along the route travelled by missionaries, merchants and others, such as Marco Polo.
Porcelain
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Kaolin is a rare type of clay used to make the hard, white pottery called porcelain. It is a type of rock called feldspar, which natural processes have broken down into clay. Kaolin is a form of aluminum silicate.

Kaolin was first discovered in Jiangxi Province, in Southeastern China during the 7th century CE, and was named after the hill--Kauling--from which it was first mined. During the 7th and 8th centuries, the Chinese perfected techniques for mixing the clay with other substances, then forming, firing, and glazing kaolin clay to make the beautiful, white porcelain that earned it the name 'china' because it was found nowhere else in the world.
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Chinese techniques of shaping, painting and glazing this fine pottery included embedding rice grains into the surface which would burn out, leaving a space in the clay that was then filled with glaze. Other famous techniques entered China from Western Asia, including the use of the metal cobalt to make bright blue glaze. Porcelain decorated with delicate Chinese and Islamic designs of clouds, geometric patterns, flowers, dragons and landscapes became a very popular trade good called blue-and-white ware. 
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During the Yuan dynasty (1279-1368 CE), blue-white ware appeared as an item of trade. Contact across the overland Silk Roads under Mongol rule continued the exchange of styles. Geometric designs and arabesques moved east, and clouds, watery waves and elaborate flowers and birds moved west. They combined in the blue and white porcelain that became so popular in the Indian Ocean maritime trade. Not just in the Philippines, but in Africa, India, and later in the Mediterranean, "china" was highly prized and expensive. Ottoman Turkish artisans developed stoneware, a thick, white hard ceramic by adding ground quartz to the clay and firing it very hot. Stoneware is still used for tiles and dishwasher-safe ceramics today. In addition to blue cobalt designs, Ottoman potters developed many colors with which to paint designs with elements from China, Persia, Arabic and now Italian arts. Blue-white ware and its designs went around the world. However, the secret of making porcelain was not discovered by others until the 18th century, when other sources of kaolin-type clay were discovered in England. Since then, sources of kaolin have been found in many locations

Paper
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Paper is a common item in every household today, and even more in offices and schools around the world. Paper is an invention that shouldn't be taken for granted. Before paper, people wrote on clay, stones, bones, and leather. In Egypt, they used papyrus, from which Western languages got their name for paper, by pounding strips of reeds together. Papyrus is very brittle, however, and not suitable for books. In China, bamboo and silk were useful but impractical. Parchment is made from beaten sheepskins, and is both thick and expensive. Killing a flock of sheep to publish a book is an expensive thing to do. Paper was invented, according to Chinese sources, by a courtier named Ts'ai-Lun, from Lei-yang in China in about circa 105 CE. There is evidence from archaeology, however, that paper was used at least a century earlier in China. The technology of making paper developed as plentiful plant fibers were used to make quantities of paper cheaply.
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The basic concept of making paper is to pound plant fibers into pulp, a mash of fibers. Mulberry tree bark, rice stalks, cotton fiber and old rags were among the fibers used in China. The fibers were then mashed together and suspended in water, making a thick slurry. A frame covered with cloth was dipped into the fiber bath, shaken to distribute the fibers across the frame, and the water strained out, as the first image from Korea shows. The fibers fused together, and when it was dry, a sheet of paper could be taken off the frame. Later, bamboo matting was set loose in the frame, so that the mat and the paper could be taken off the mat before it was dry, and the mat could be re-used quickly. This speeded up production. 

The availability of a durable and cheap material such as paper made it possible to communicate and transmit ideas over long distances as well as record information for future generations. But the act of writing by hand was slow and the knowledge was also limited to only the elite: religious clergy, nobility, and royalty. The first printed newspaper, Kaiyun, was started during the Tang Dynasty in 713. In 868, Wang Jie printed a copy of the Diamond Sutra, which is the oldest printed book in existence. By the 11th century, alchemist Bi Sheng, began working with movable type. Printed books replaced scrolls and there's evidence of color printing from China as early as the 14th century. 
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Inventions such as paper, the compass, and the printing press spread from east to west across the trade routes known as the Silk Road. As papermaking moved from China to Korea, Japan, and Central Asia, other plants were used. During the 8th century, papermaking reached Muslim lands, where it met up with a burst of learning and translation. Even mathematics was transformed, since cheap writing materials meant 'showing your work' to mathematicians, writing equations and communicating solutions to problems, especially since Arab mathematicians had just begun to use Indian numeral symbols. A burst of book publishing was the result, and finally papermaking reached across the Mediterranean to Europe from Muslim lands.

Marco Polo (1254-1324) [image: image17.jpg]



	Marco Polo is famous for his travels through Asia. He was one of the first Europeans to travel into Mongolia and China. He became famous for his book that told the story of his travels along the Silk Road to China. 

Marco Polo was born in Venice, Italy around 1254. In 1271, when he was 17 years old, he traveled to Asia with his father and uncle. On this journey, he became a favorite of Kublai Khan, the Mongol Emperor. He roamed through Mongolia and China for 17 years. He traveled farther into China than any European had gone before. Finally, he took a ride to Persia and then back home. In all, he was gone for 24 years!
When he returned to Venice in 1295, he became a popular storyteller. People gathered at his home to hear his stories of his travels in the Far East. 
In 1298, there was a conflict between Venice and Genoa. Polo was captured by the Genoese and imprisoned by them. While in jail, Marco dictated the story of his travels to a writer who published the book, The Travels of Marco Polo. The book helped to make Europeans very interested in trading with China and the Far East, and that led to the explorations of Columbus and many others who were searching for a quicker way to sail to China and India. 
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Marco Polo died in 1324.
"When a man is riding through this desert by night and for some reason -falling asleep or anything else -he gets separated from his companions and wants to rejoin them, he hears spirit voices talking to him as if they were his companions, sometimes even calling him by name. Often these voices lure him away from the path and he never finds it again, and many travelers have got lost and died because of this. Sometimes in the night travelers hear a noise like the clatter of a great company of riders away from the road; if they believe that these are some of their own company and head for the noise, they find themselves in deep trouble when daylight comes and they realize their mistake. There were some who, in crossing the desert, have been a host of men coming towards them and, suspecting that they were robbers, returning, they have gone hopelessly astray....Even by daylight men hear these spirit voices, and often you fancy you are listening to the strains of many instruments, especially drums, and the clash of arms. For this reason bands of travelers make a point of keeping very close together. Before they go to sleep they set up a sign pointing in the direction in which they have to travel, and round the necks of all their beasts they fasten little bells, so that by listening to the sound they may prevent them from straying off the path."
---- Marco Polo, Travels


Gunpowder



Chemistry began as a magical and spiritual art called alchemy. The word alchemy comes from Arabic language. Alchemy developed into a science as those who practiced it wrote down their observations and results, and were able to communicate and reproduce the same results over and over. Alchemists tried to learn about different substances by purifying, pulverizing, and heating them under controlled conditions. They experimented with sulphur, a mineral, and saltpeter (potassium nitrate), which came from decomposing organic matter - dung heaps, to be exact. It could also be scraped from cave walls.

Combining these two common substances with charcoal produced an explosive material. Learning to control the explosion was the difficult part, so alchemists experimented with different recipes. The basic concept is to combine a fuel (charcoal or sugar), and oxidizer (saltpeter), and sulfur (to make the reaction stable). Together, the carbon in the fuel combines with oxygen (the combustion), and saltpeter adds extra oxygen (rapid combustion). The saltpeter also reacts with the carbon to form expanding gases (the explosion). Gunpowder can produce smoke, or it can work as a propellant (to shoot something like a rocket), or it can produce a visible display of sparks and fire. Accounts of fireworks - both noise and light - go back about 1000 years in China.

Though there is some evidence of early Chinese experiments during the Han dynasty, gunpowder developed during the 8th century (Tang dynasty 618-907 CE or the Song 969-1279 CE). Several Chinese books about gunpowder exist from around this time. The recipe was called huoyao or gunpowder. Its use as a weapon and source of entertainment as fireworks developed gradually. Its explosive power was harnessed by using tubes into which arrows could be placed. It was also used as a battlefield smokescreen against the Mongols, and the Chinese used gunpowder to fire rockets, or gunpowder filled bamboo tubes containing arrows. The image above shows Mongol forces using explosives against invading armies. 

The path of transmission toward the west may have occurred by land, or by sea. During the Crusades, Arab and Turkish forces used a type of grenade in ceramic pots. In Granada by the 1400s, gunpowder was being used to fire projectiles. From the Mediterranean area, gunpowder weapons spread to Turkey, to Italy, and on into Northern Europe.










