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FACT SHEET

Otzi the Iceman: A Neolithic Man

· In the fall of 1991 two hikers trekking at 10,500 feet in the Otzal Alps came upon the mummified remains of a human whose torso was emerging from a retreating glacier. 

· It took three days under difficult weather conditions to remove the mummified body, clothing, and equipment. Clues from the items revealed that this mummy was 5,300 years old. He became known simply as Otzi, or the Iceman.

· Scientists wondered how Otzi’s body had remained so remarkably intact after all that time. The Molecular structure of the protein collagen in his skin was unaltered, suggesting that he was covered by ice and snow soon after dying. Otzi’s body slowly dried by sublimation, a process that changes water from ice to vapor. The absence of water in Otzi’s freeze-dried body kept microorganisms from growing. The slow drying process prevented changes to the cell structure and preserved the tissue. 

· Because he was found within 100 yards of the Italy-Austria border, Otzi’s ownership was disputed. It was determined that Otzi belonged to Italy, and the South Tyrol Museum of Archaeology was created in Bolzano. He now rests there in a freezer that simulates his glacial tomb.

Analysis

· Otzi’s are the oldest intact human remains ever found, and his body provides clues to how he lived. 

· Otzi’s axe is almost pure copper. During copper smelting, arsenic vapor is released. High levels of arsenic in Otzi’s hair suggested that he smelted the copper for his axe. This confirmed copper was used in the region 5,300 years ago. 

· Minerals deposited in Otzi’s tooth enamel during childhood showed that he grew up in the Eisack Valley, about 40 miles from where he died. Minerals in Otzi’s bones suggested his last decade was spent in the Vinschgau Valley, 15 miles from his resting place. 


· Although Otzi lived a long life, his health might have been failing. Horizontal fingernail ridges, which indicate an interruption in nail development, show that he was sick for short periods over the last few years of his life. 

· Contents from his stomach and intestines included Einkorn wheat, one of the first plants to be domesticated. Threshed grains of Einkorn on Otzi’s clothing confirmed that he and his peers were farmers, or traded with farmers. 

Estimated to have died at 45 years of age, Otzi had common ailments. He also has more than 60 tattoos, the oldest ever found in the world!

· Some of Otzi’s 61 tattoo marks—in 19 groups of parallel or crossed lines—are on areas susceptible to pain, such as joints. It is possible that they were a therapeutic treatment. 

· X-ray and CT scan imaging revealed healed injuries, arthritis, and other forms of long-term damage to his skeleton, possibly caused by heart or Lyme disease. 

· Otzi had dental problems, including cavities and broken or worn-down teeth. His diet of grains high in carbohydrates promoted cavities. Bits of the stone used to grind the grains were cooked into his food, abrading his teeth. 

· Otzi suffered from a parasitic worm infestation. Whipworm (Trichuris trichiura) eggs in the mummy’s digestive tract could have caused abdominal pain or diarrhea. The fungus he carried might have been a treatment for these worms. 

DNA

· DNA analysis added another level of detail about Otzi’s life and times. 

· DNA from the bacterial genus Borrelia, which causes Lyme disease, was isolated from his tissues. This is the oldest known example of Borrelia infection. He also harbored other bacteria that cause gum disease. 

· Otzi was thin and fit, but his genome had DNA variations linked to heart disease. X-rays showed calcification, or hardening, in his arteries. Since this type of heart disease is usually seen in people with obesity and lack of exercise, this further supports a genetic influence. 

· Otzi had a DNA variation associated with lactose intolerance—a trait shared by 65% of all humans today. Variants in his DNA sequence also predict he had brown eyes and type O blood.

DNA also revealed clues about Otzi’s origins. 

· Otzi’s DNA sequence is related to other early Neolithic farmers. Otzi’s ancestors probably migrated from the Middle East to Europe and brought agriculture and their DNA with them.

· The variants in Otzi’s Y chromosome (inherited from his father) were common in Neolithic Europe. Although he has 19 living relatives in the Alps, this DNA type is rare today and is found primarily in mountainous regions and on islands in the Mediterranean. This suggests that male invaders from the east replaced Neolithic people in Europe, except in isolated locations.

· His mitochondrial (mt) DNA type (inherited from his mother) was also common in Neolithic times, and remains so in Europe today. This suggests that women were not replaced by the eastern invaders.

· Sequence comparison of mtDNA, including the hypervariable region, shows that modern humans, including Otzi, are closely related and are descendants of a person who lived in Africa about 170,000 years ago.

Otzi’s Last Days

· Linking pollen type with digestive timing provided insight on where Otzi spent his final days.

· Many plants produce microscopic pollen grains that are dispersed by wind or animals. These durable grains are inhaled or ingested with food or drink and remain intact as they pass through the digestive system. This pollen can be used to identify plants growing along the path a person has traveled.

· Microscopic and DNA analysis of the contents of Otzi’s gut established that he had at least four meals within 33 hours of his death. The location in his digestive tracts of each meal revealed the approximate times he ate. Pollen found throughout the tract and on his clothes indicated that he was on the move.

· Otzi’s first and third meals contained pollen from pine and spruce trees that grow at higher elevations. The second meal included pollen from birch, hophornbeam, and hazel--trees that grow in valleys at lower elevations. This suggested that Otzi began his last two days in the mountains, traveled to the valley, and then hiked to the higher elevation where he died.

Murder?

· Initially it was assumed Otzi died of exhaustion or exposure during a winter storm. However, mounting evidence points to something more sinister.

· Otzi had a deep unhealed wound on his hand, as well as other cuts and bruises. These injuries suggest hand-to-hand combat occurred shortly before he died.

· Otzi had a fracture to his right eye socket and damage to his brain that caused major bleeding in the back of the head.

· Ten years after his discovery, new X-rays and CT scans exposed a flint arrowhead in his left shoulder that had severed the subclavian artery. This would have caused him to bleed to death in minutes. There was an entrance wound on his shoulder, with a corresponding tear on his clothing. Otzi was shot in the back!

· Otzi’s death remains a great, unsolved mystery. Evidence from this ancient crime scene continues to help piece together the last hours of his life. Who followed him to 10,530 feet to kill him and why?

Neolithic Age
· Until 12,000 years ago, humans were hunter-gatherers who moved regularly to find shelter and food. Then, a flurry of innovation during the Neolithic (New Stone Age) sent us down the path to civilization.

· At this time, hunter-gatherers started cultivating wild plants. Initially crops grew from accidentally dropped wild seeds. Later, seeds were collected and planted. This process led to domestication. Along with plants, animals such as goats, sheep, and cows, were domesticated, followed by pigs and horses. These appeared long after humans domesticated dogs--our “best friends” were probably domesticated from wolves about 20,000 years ago.

· Technologies, like irrigation and plows, aided farming by increasing yields and expanding fields. Stone items including arrowheads and blades made of flint were still common, but humans also began to make polished stone axes. The smelting of copper from ore began about 7,500 years ago: eventually metal tools and weapons replaced their stone counterparts.

· With reliable food supplies, humans began to build permanent dwellings. By 7,000 years ago, the first cities with large stone buildings rose in Mesopotamia. Accounting, laws, and writing would soon emerge, while the invention of the wheel and chariots transformed trade and warfare.
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