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Text on Adaptations in medieval Greenland

Shorter growth periods than in Norway and Iceland
When the Vikings arrived on Greenland it was soon evident, that the climate was much colder than in Norway or Iceland. Consequently the growth period for the pasture to feed the cattle would be much shorter and winters long. Early settlers imported cattle, sheep, goats, pigs and horses and set up farms like in Iceland or Norway. Already at the beginning they also had to hunt and eat seals.
The major limitation for the Norse on Greenland was their inability to accumulate food reserves for bad years in the absence of cereal agriculture. Available food products were difficult to store. Therefore they established multipurpose farms based on cattle, fishing and hunting, which allowed them to spread risks if one source of food fails. 
This explains the absence of specialised sealing stations or the development of substantial fisheries. Even small farms maintained sheep and goats and at least a few cows. Specialised farms could produce a greater short term yield, but in case of failure, they would be dependent on the support of the community. 
First cold period from 985 to 1110
Despite the need for hunting in bad years, the Norse managed their potentially vulnerable resources of caribou, non-migratory seals and seabirds on a sustainable level. They imported law codes from Iceland and Norway, which set limits to the hunting of wild animals as well as to the use of stranded whales and driftwood. The right to exploit these resources depended on farm and cattle ownership.  A court system based on meetings of those who owned land had been set up to negotiate the regimentation.
This legal system maintained the wildlife resources but on the other hand was very inflexible. The disadvantaged, who felt the negative impact of environmental changes first, were barely involved in the decision making. The richest farmers and the church, being affected last by the changes, might not have been motivated to adjust social structures according to the climatic changes, because this would have altered their habitualities, decreased their social status and limited their privileges. 
Encounter with Inuit hunters in 1235
Inuits moved from Alaska to Greenland and reached the settlement in the 12th century. Trading with the Inuit facilitated access to ivory and polar bear furs, so that the Norse could concentrate on other activities. Because trade was benefitial also for the Inuit, they began to settle closeby.
Inuit tales passed on through generations speak of both friendly and hostile contacts with the people they called Kablunat, presumably the Norse. One of these folktales tells how the Inuit and Norse lived together peacefully, until a misunderstanding arose. Norsemen killed the Inuit, and the Inuit retaliated by killing the Norsemen. 
Conflicts like this could have disrupted key Norse activities. If a significant number of men was needed to defend the settlements seal hunting would have been challenged. Due to the population at the margins of self-sustainability a loss of men might have caused the collapse in the end. 
Decreased pasture quality due to cooling climate after 1260
As a consequence of the cooling climate the diatery patterns of the Norse changed gradually. In the livestock cattle was replaced by goats and sheep on the low-status farms, while on the farms in privileged locations cattle remained the main farm animal. Seals became increasingly important in the food composition. Human bone analysis and waste heaps from food remains show that this shift happened quite early at the farms in disadvantaged locations such as the outer fjords and higher elevations, but at a later stage also included the inhabitants of the wealthy, large farms. 
The seals came up from the South in spring, at the annual low-point when the stored food was probably becoming scarce. There was no fear of extinction of the migratory seals. But however the increasing utilisation and dependence upon marine mammals could have been the cause for the final failure. When it became the dominant source of food, lack of success in hunting could be catastrophic. If a fishery fails, fishing gear, nets, boats and crews may be re-deployed at other times to target other fish or other fishing grounds. Failure to exploit the spring seal migration was different. If the spring hunt failed because of bad weather, conflict with the Inuit, or a lack of labour, making up the shortfall was impossible in the same year.
Population-drop between 1260 and 1285
It was difficult to match the workforce with the seasonal tasks. The year was clearly structured. In spring most men were demanded to harvest the seal migration. In summer they went on long journeys to the North to hunt walrus and polar bear. In the meantime the settlements’ population made use of seabirds and caribou, while managing the farm activities. 
The successive years with cold weather had a serious impact on the Norse settlement. Many small farms were not able to maintain their work, as the workforce shrinked beneath the minimum level. There is evidence that the farms at the outer fjords and at higher elevation were deserted by their residents. Most probably they moved to the more privileged farms in the central fjord areas, which needed new labour to manage wider land areas for their cattle.
Because the social structure was based on the Norse European farming culture this caused some severe disruptions. Ownership of a farm determined rights for fishing, hunting, use of driftwood, etc. Those who left their farms became dependent of those holding the privileged farms with a status not much different to that of a slave. The already hierarchic society became even more stratified. 


Decline of demand for walrus ivory 
A key motivation to settle on Greenland was trade with walrus ivory and furs. Around 1100 AD dried Atlantic cod fishing expanded but the Norse Greenlanders did little if any fishing. In the Middle Ages Hansa merchants in collaboration with Russian city states developed the fur trade from North-East. Religious art moved away from the use of ivory and elephant ivory from Africa became an unbeatable competition to walrus ivory. Thus less and less ships came to Greenland for trading.
But the Greenlanders were dependent on imports, especially iron and larger timber. In fear of losing their trade connection the Greenlanders surrendered their sovereignty in 1261 to Norway. Due to the treaty the Royal Norwegian Fleet held a ship dedicated for trade with Greenland. The church became an important advocate for the colonies on Greenland. In 1282 Archbishop Jon the Red of Nidaros, Norway, complained to the Pope that the Greenland luxury goods (Ivory) were difficult to sell for a suitable price on European markets.
On the other hand the submission to Norway increased the dependency. Norse colonies were forbidden to trade with any other country then Norway. Regulatory adaptations to changing conditions were decided by the bishop, although he mostly dwelled at Norway. In 1271 the Greenlanders were also forced to contribute to the crusades with tithes (taxes to finance the crusades). 
The late 14th century was characterised by a decline in the Norse dominance over the North Atlantic. There are several reports about violent incidents between British merchants and raiders on Iceland. This might have happened on Greenland, too. An Inuit tale tells about strange, large ships suddenly appearing in the fjords. The Inuit hid from these ships, but the Norsemen living on farms could not hide, and were attacked by the strangers. The Norse on Greenland became victims of the decline of the Norwegian kingdom.
Lack of tools available after 1285
Due to a lack of Iron the Norse in the settlements were inable to produce metal tools for construction and farming. Metal was replaced as far as possible. For example arrow heads were produced of caribou antler, axes of whalebone and ships were hold by wooden connections only.  But these tools were less efficient and the production of some substitutes was time consuming. Boats had to be much smaller not only because of a lack of iron but also a lack of larger timber.
The inability to build seafaring ships lead to a serious crisis, when the royal Greenland ship was lost in the sea and not replaced in 1369. Afterwards ships that drifted accidently towards Greenland were forced to trade, which is reported for 1381, 1382, 1385. The Greenlanders thereby gained access to valuable resources but shipping to Greenland was further discouraged.
Increasing sea ice making hunting more dangerous after 1360
During their initial settlement period the Norse had established a system of communal boat drives to hunt for migratory seals. The owners of the larger farms, who owned the boats, called the men of nearby smaller farms to contribute their workforce. The outcome of hunt was distributed amongst all hunters according to their status. 
When the temperature decreased, more sea ice was drifting on the ocean and hunting in communal boat drives became increasingly dangerous. Alternative supply strategies, such as individual hunting in smaller boats, might have decreased the risk for the individual hunter. But the owners of the richer farms enforced their traditional way of hunting and rejected innovation. Individual experiments and hunting styles represented a threat to the communal organisation of work, which was so important for the social cohesion and community solidarity. 
Few records document, that emigration happened. But even if emigration was limited, any reduction of the total population past a minimum threshold needed to carry out effective communal seal hunting would have triggered a terminal crisis. If even a few ambitious and able Greenlanders did move back across the Atlantic their absence would have been felt by the dwindling community left behind.
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