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The colonization of the islands of the North Atlantic during the Viking Age (ca. AD 750-1050) closed the last longstanding gap in human settlement of the circumpolar north, and produced the first contact between the peoples of Europe and North America. The process of discovery, migration, and colonization from Scandinavia and the British Isles northwards and westwards to Shetland, Orkney, Faroe, Iceland, Greenland, and (briefly) Vínland/Newfoundland has long been the subject of scholarly study (Adolf Friðriksson 1994, Jones 1985). In the 19th and early 20th century most research was carried out by philologists and documentary historians (e.g. Rafn ed. 1837, Finnur Magnússon & Rafn eds. 1838-45, Kaalund 1877-81, Maurer 1874, Valtýr Guðmundsson 1889, Schönfeld 1902) aided by a few pioneering archaeologists (in particular Bruun 1895, 1896, 1900, 1902, 1903, 1904, 1918, 1928, also Holm 1884a, 1884b) and environmental scientists (Winge in Bruun 1918, Iversen 1935, Þorvaldur Thoroddsen 1899-1905, 1908-1922, 1916, Sigurður Þórarinsson 1944). In the past two decades, thanks to the work of many scholars based in both Europe and North America, a substantial amount of new evidence has been collected by archaeologists and environmental scientists and fresh interpretations of regional settlement, political organization, environmental impact, and response to climate change have been offered (Amorosi et al. 1996, 1997, Batey 1987, 1991, Barlow et al. 1997, Buckland 2000, Buckland et al. 1996, Dugmore & Buckland 1991, McGovern 2000, McGovern et al. 1988, McGovern & Ogilvie 2000, Morris et al. 1995, Orri Vésteinsson 1998, 2000b, Simpson 1997, Simpson & Barret 1996). Interdisciplinary approaches combining documents, diverse proxy climate data, archaeobotany, zooarchaeology (both vertebrate and invertebrate), settlement survey, tephrochronology, soil microstructure and regional geomorphology are now becoming commonplace, aided by the NABO regional research cooperative.

However, the effective integration of these diverse data sets remains challenging, and the appropriate weighting to be given to different categories of evidence is often unclear. Different disciplines bring different agendas to the investigation of common problems, and there is a danger of producing overly simplistic explanations of complex phenomena by privileging environmental or social explanations, or taking grand evolutionary or local historical perspectives according to the scholarly fashion prevalent among the investigators.  As others have observed (Crumley ed. 1994, Baleé ed. 1998, Kirch & Hunt eds.1997), there is a need for a new perspective that can incorporate politically driven human strategizing, long term landscape evolution, and what we increasingly recognize as sharp, threshold crossing discontinuities in both global climate and human social organization.

This paper investigates the complex problem of early settlement in Iceland and Greenland, drawing comparisons between the two Nordic colonies in an attempt to better understand the origins of persistent patterns in settlement, political power, and economic organization.  The available evidence from the two countries is both dissimilar and of different quality, and while significant source problems remain unsolved in both cases and many gaps remain unbridgeable, distinct patterns emerge when the two data sets are compared.

In Iceland settlement patterns seem to have been extremely stable, with the majority of farms having continuous habitation on the same site from very early times to the present day.  This means that early archaeological deposits are as a rule not easily accessible and the majority of early excavated sites are unsuccessful settlements of one kind or another.  While the archaeological record is therefore skewed towards the study of early failiures, the patterns of settlement themselves remain as evidence for early land-use decisions.  In addition medieval Iceland is rich in documentary evidence with a wealth of narrative sources from the high middle ages and a substantial body of charters and estate records from the 14th century onwards.  The narrative sources allow for a general description of economic and environmental conditions in the country in the 12th and 13th centuries whereas the estate records and charters make a detailed analysis of land use, property divisions and ownership patterns possible by the early 1300s.  These late medieval data can also be supplemented with extremely detailed human and livestock census data from the 18th century.

In contrast hardly any documentary evidence survives from the Norse colony in Greenland.  What little there is was preserved in Iceland, Denmark or Norway and only gives a skeletal outline of the colony’s relation with its neighbors and the main events in its political history, as well as some morsels on place names and church organization (Ólafur Halldórsson 1978). The archaeology of Greenland is however both rich and comparatively well known.  The Western settlement, which was the more northerly of the two main settlement clusters of the Greenlandic colony, was abandoned in the mid-14th century and its southern neighbor, the Eastern settlement, had become deserted a century later.  These events have left a unique archaeological record which has only been minimally damaged by subsequent Inuit settlements and post-1700 Danish colonization.  In Greenland there have thus been preserved the remains of a complete late-medieval landscape with possibilities for comprehensive investigations into a large number of aspects of environmental interactions, economy and social structure. 


Since Greenland was settled directly from Iceland, and since both colonies shared a common language and were integrated into the same Norwegian realm after AD 1264, possibilities for nearly direct historical analogy are apparently considerable. There is a long tradition of using Icelandic historical and ethnographic data to shed light on the archaeology of Norse Greenland (Bruun 1918, McGovern 1992a), as well as the Viking age period in general, often in a somewhat uncritical and confusing fashion.  If we are to avoid the pitfalls of an a-historical and circular approach to complex historical and environmental interactions, we should be clear about the temporal boundaries of our different data sets, and about the degree of detail and resolution we can reasonably expect from them.  For most of the western North Atlantic, the whole of the Viking period (ca. AD 750-1100) was almost entirely prehistoric in terms of genuinely contemporary written sources. Direct evidence for the period of initial settlement is in fact provided only by archaeology and paleo-environmental investigation. This type of evidence is growing rapidly, but remains limited.  This direct contemporary evidence at present indicates strong continuities between 9th-10th century patterns and the later medieval and early modern periods, but also indicates a growing number of discontinuites in patterns of climate and vegetation, economic strategy and political structure.  The prehistoric settlement phase in both islands had a different character from the later historic phases, and we should be careful not to submerge these distinctions through the use of analogy with later and better documented periods.

We should also be aware of later medieval differences between the development of Iceland and Greenland. While there are clear similarities in the economy and society of later medieval Iceland and Greenland, there are again also significant differences. Icelandic animal bone assemblages become increasingly dominated by fish bones from the 14th century onwards, while the Greenlandic bone assemblages remain dominated by seals and caribou.  No Greenlandic bishop was ever a native Greenlander, while native-born Icelanders frequently held episcopal offices in Iceland from the 11th century onwards.  The Icelandic aristocracy forged strong links with English and continental merchants in the 15th century at the same time as the Greenlandic colony became more and more isolated. 
While some direct analogies between the prehistoric settlement period and the historic period that followed and between Iceland and Greenland are clearly possible and profitable, caution and clear labeling of assumptions is also clearly in order. While we will continue the tradition of direct comparison between Greenland and Iceland, we would like to emphasize the need for more formal consideration of the sequence of events and decisions that placed these two related colonies on what was to prove very different developmental trajectories.

Importance of Early Settlement
The decisions made by the first generations of settlers were of critical importance for later developments in both islands (Amorosi et al. 1997, McGovern et al. 1988, Smith 1995, Keller 1991). First settlers in Iceland (traditionally arriving ca. AD 870) and Greenland (traditionally ca. AD 985) apparently had little contact with any prior Celtic or Paleo-eskimo inhabitants, and thus based their initial settlement and subsistence decisions entirely upon the pool of options and experience they imported from Europe along with their domestic animals and plants (and a host of unintentionally imported mice, insects, and wild plant species - Sadler 1991). The conversion of shrub forests into grassy pastures and hayfields was thus an ecological experiment performed without long term knowledge of local conditions, and certainly condtioned by expectations formed in the critically different environments of Norway and the British Isles. Limited knowledge of local soils, plants, climatic variability and possible human and supernatural threats was for a time combined with broadly unconstrained opportunities to name, catagorize, claim and exploit a culturally blank landscape and seascape. The choices of the landnám (lit. “land taking”) generation thus had resonance for good or ill throughout all the subsequent history of political, economic, and environmental interactions in both islands. Over the succeeding 1100 years, these interactions proved intense and often disastrous. The Greenland colony became entirely extinct by the mid 15th century (Arneborg 1996), while the Icelandic society became economically and socially stagnant and perilously vulnerable to volcanism (Edwards et al. 1994), epidemics and starvation in bad years (Árni Daníel Júlíusson 1990, 1996, Vasey 1997).  Compounding this the last 1100 years have seen a loss of over 40% of the soil present at landnám in Iceland, induced primarily by over-grazing by sheep (Ólafur Arnalds et al. 1987; Dugmore & Erskine 1994).  Increasingly well documented climate change (Mayewski & O’Brien 1994, Barlow 1994, Barlow & Jennings 1998) certainly played a significant role in these events, but there is widespread evidence that human environmental impact predated later medieval cooling and there is a growing impression that settlement choices of the landnám created significant vulnerabilities to later changes (McGovern 1994). 
Skallagrímr’s Heirs
While archaeology and environmental science have greatly increased their contribution to the investigation of early settlement in Greenland and Iceland, the rich documentary heritage of Iceland, and especially the famous Icelandic saga literature (see Clover & Lindow eds. 1985), retain a hold on the imagination of workers in all disciplines. An often cited passage from Egil’s saga describing the establishment of the settlement of the chieftain Skallagímr in Borgarfjörður in SW Iceland may suggest why this is so:

Skallagrim was an industrious man. He always kept many men with him and gathered all the resources that were available for subsistence, since at first they had little in the way of livestock to support such a large number of people.  Such livestock as there was grazed free in the woodland all year round. ...there was no lack of driftwood west of Myrar. He had a farmstead built on Alftanes and ran another farm there, and rowed out from it to catch fish and cull seals and gather eggs, all of which were there in great abundance.  There was plenty of driftwood to take back to his farm. Whales beached there, too, in great numbers, and there was wildlife there for the taking at this hunting post: the animals were not used to man and would never flee.  He owned a third farm by the sea on the western part of Myrar.  ... and he planted crops there and named it Akrar (Fields). ...  Skallagrim also sent his men upriver to catch salmon. He put Odd the hermit by Gljufura to take care of the salmon fishery there ... When Skallagrim’s livestock grew in number, it was allowed to roam mountain pastures for the whole summer. Noticing how much better and fatter the animals were that ranged on the heath, and also that the sheep which could not be brought down for winter survived in the mountain valleys, he had a farmstead built up on the mountain, and ran a farm there where his sheep were kept. ... In this way, Skallagrim put his livelihood on many footings.

Egil’s saga, ch. 29. Transl. in Viðar Hreinsson ed. 1997, vol. 1, 66 (emphasis added).

This passage has influenced many recent authors (e.g. Keller 1991, Durrenberger 1991, Smith 1995, Amorosi et al. 1997) with its powerful evocation of the role of a chiefly land-taker organizing the provisioning of his large household, using initially concentrated household labor to bring in different wild resources and making use of different portions of an exceptionally broad land claim extending from offshore islands to mountain pastures. The saga’s Skallagrímr seems to have had both a good eye for landscape and been able to grasp the virtues of wide niche breadth in a first settlement situation. He was also a profoundly influential figure, not only as the father of the far-faring and adventurous Egill, but also as a parent of settlement structure in one of the most prosperous regions of Iceland.  As Smith (1995, 322, fig. 1) illustrates, the area said in the 13th century saga to have been claimed in the 9th century by the industrious Skallagrímr would contain the residences of four major chieftains in the 13th century and, it can be added, up to 300 farmsteads. While the enormous size of Skallagrímr’s land claim must be considered as 13th century speculation (Adolf Friðriksson & Orri Vésteinsson in press) the basic makeup of his economic structure with a large central farm and numerous out-stations making use of different environmental niches, appears inherently plausible.  The presence of marine resources at early Icelandic inland farms might persuade the most hardened environmental positivist of the reality of both the influential Skallagrímr and the lonely Oddr: Seal remains have been recovered from the southwestern site of Háls (Amorosi & McGovern 1997); cod bones from the northern sites of Granastaðir (Amorosi 1996, 339-72), Hofstaðir, where salmonid bones and fragmentary bird egg shell have also been uncovered in considerable quantities (McGovern et al. 1998), and Sveigakot (Tinsley 2001).

However, the period of initial settlement in both Greenland and Iceland was effectively prehistoric. The persuasive saga accounts were written down 200-300 years after the settlement period they describe, and were certainly shaped by later medieval factional biases and political struggles (Sveinbjörn Rafnsson 1974; Adolf Friðriksson & Orri Vésteinsson in press). The exact mix of transmitted tradition and later interpolation has been extensively debated (e.g. Jakob Benediktsson 1978, Durrenberger 1991, Vésteinn Ólason 1998), and the consensus appears to be that while 12th-13th century descriptions of the 9th-10th century show an awareness that social and environmental conditions were different in the settlement age, these later sources are in need of extensive testing against other types of evidence. While they can not be used as primary sources for the landnám period, medieval historical writings like the Book of Settlements (Jakob Benediktsson (ed.) 1968, 31-397, translated in The Book of Settlements, Hermann Pálsson & Paul Edwards transl. Manitoba 1972) and the sagas may thus provide an impression of what the later authors thought had changed since settlement times, and thus indicate areas for further investigation.

   The highlighted portions of the text quoted above illustrate some of these recurring themes:
X
Weather was different somehow (outdoor winter grazing, but in other sources there is also mention of hard times)
X
Deforestation. Forest once stretched from “mountains to the sea” (Íslendingabók, Jakob Benediktsson (ed.) 1968, 5)

X
Rich strandage. Driftwood and stranded whales were more common

X
Abundance of wild foods, unwary animals were vulnerable

X
Large, complex households under direct chiefly control were common

X
Cultural landscape was created by chieftains

Some of these issues are really only a matter of common sense, especially deforestation, which was still taking place in the high-middle ages.  Other issues, particularly those which relate to aspects of the environment not affected by humans like climate and strandage, belong more clearly to a conception of things having been generally better (or at least more dramatic) “back then”.  To what extent this idea is linked to the persistent suggestion in the sagas that the settlement process was dominated by chieftains who had control over a large number of people, is unclear.  It is tempting to think that this suggestion owes more to political developments in Iceland (and possibly also in Greenland) in the 13th century, when great magnates where taking over control of larger and larger regions, superseding an earlier system of political fragmentation (Orri Vésteinsson 2000a, 238-46). Even so, it is still possible that at least some of these themes represent memories of the settlement process. In particular it seems worthwhile to investigate the proposition that the settlement and subsistence systems were created by chieftains or great men: whether the colonies were made up of a large number of isolated independent farmsteads or whether they were dominated by larger socio-economic structures in the form of chiefly estates.  In addressing these issues, we will make use of both 9th - 11th century archaeological and environmental data and patterning in later farm distribution in Iceland and Greenland.

Contemporary Evidence
While a number of 9th - 10th century sites have been excavated and dated in Iceland and a few deposits have been investigated dating to the later Greenlandic landnám of the 11th century, most attempts to map the process of settlement chronologically (Smith 1995) have been hampered by very uneven patterns of research effort and accidental discovery (see Bjarni Einarsson 1994, 46-67). It is probably premature to generalize from the few early sites we can now map to a direct reconstruction of 9th - 10th century settlement pattern in either Iceland or Greenland. However, while we may still be forced to discuss points rather than patterns, some generalizations can be made on the basis of what we now know of early settlement and subsistence.

Dating the settlement process. 
While only a handful of sites in Iceland can be positively dated to the late 9th century the emerging picture is of a very rapid colonization of the whole country in a matter of decades after the first settlers arrived.  This is not only suggested by a growing number of early radiocarbon dates (the interpretation of which has been problematic as they tend to give too high an age - see discussion by Olsson 1999) but more importantly by the now more or less secure dating of the so-called Landnám tephra.  This tephra is frequently observed immediately below the earliest archaeological deposits at a high number of sites.  Trace elements of this tephra have been found in the Greenland ice sheet which have allowed its dating to AD 871±2 (Karl Grönvold et al. 1995).  Claims have been made for human disturbance beneath this horizon but none of them have been substantiated, whereas in a number of sites (e.g. Herjólfsdalur, Bessastaðir, Reykjavík, Seltjarnarnes and Hofstaðir in Mývatnssveit) it is clear that people had arrived and started building houses in a matter of a few years after the tephra was deposited (Orri Vésteinsson 1998, 4).  While the majority of these sites are on the coast, Hofstaðir is more than 50 km from the sea and more than 250 m above sea level.  Indications of early occupation are also available from the inland areas of Hálsasveit (Smith 1995), Þjórsárdalur (Sigurður Þórarinsson 1944) and from a number of sites on the highland margins in the North and East (Sigurður Þórarinsson 1977, Sveinbjörn Rafnsson 1990, Guðrún Sveinbjarnardóttir 1992).  Pollen analytical studies point in the same general direction. Claims have even been made for evidence for cereal growing in Reykjavík prior to the deposition of the Landnám tephra (Margrét Hallsdóttir 1987) and a marked change is consistently noted in pollen columns in association with this tephra. In multiple cores and profiles, birch pollen (Betula sp.) drop drastically whereas grass pollen (Poceae) increase correspondingly and traces of cereals (e.g. Hordeum) begin to appear.  In the south of Iceland this process was over with a new balance reached as soon as AD 920 (Margrét Hallsdóttir 1987, based on a dating of the Katla-R tephra – Hafliði Hafliðason et al. 1992).  While the number of securely dated sites is still low, all the available evidence points to a rapid colonization following the establishment of the first settlements around 870 and complete deforestation in lowland areas before 920 in the south of the country at least.  Even marginal areas were being exploited by the 10th century, to the extent that many of such early sites became abandoned before 1100, presumably on account of erosion which set in as a result of the forest clearance (Sigurður Þórarinsson 1977).  These results are in sharp contrast to the traditional model for the settlement process, illustrated by Ólafur Lárusson (1944, 9-37) who saw the process as a gradual one with the slow filling in of the landscape with evenly sized farms from the 870s and well into the 11th century. While more investigations are needed, current archaeological and paleo-environmental evidence both indicate a widespread human impact very early in the settlement process.


In Greenland geophysical dates for early sites are less common (though a major new program of AMS dating is currently underway associated with the GUS project).  Figure 2 presents a series of dates from the Eastern Settlement derived from soil columns and excavated sites (Andreasen 1982, Jakobsen 1991, McGovern et al. 1983, Vebæk 1991). These indicate the presence of Norse settlers in both coastal (E149, E17a) and inland (E66, E168, E294) locations at or before the traditional AD 985 landnám date.  In the Western Settlement, basal dates now published from both coastal (W48, W51) and inland farms (W54, GUS) are almost as early, and strongly suggest that both settlement areas saw Norse occupation within the first generation of colonization (note that the layers dated from W51 Sandnes are not from the first occupation deposits, which are largely eroded away).  The early dates from the base of the stratified midden at W48 (which almost certainly do not reflect the very first occupation) are particularly surprising, as this farm is on one of the steepest, smallest and least productive patches of pasture in the Western Settlement (McGovern & Jordan 1982).  One would expect this sort of site to be settled late in the colonization process, after all the more desirable sites had been chosen.  A traditional “population pressure” argument is unconvincing in this case given the location of this most remote permanent settlement in the Norse world. The results of a simple population model suggests that when W48 was occupied ca. AD 1000 it is likely that no more than 1,000-1,200 settlers were present in Greenland, combining both settlements (Fig. 3, based on generous assumptions about ship cargo capacity and rate of immigration and natural increase, McGovern 1995, see also Lynnerup 1995 and Keller 1991 for different approaches producing comparable results). Even if model assumptions are off by an order of magnitude, it seems highly unlikely that population pressure on resources had motivated the settlement of inland and apparently marginal coastal locations like W48 at such an early date. Long term pollen and sediment investigations by Bent Fredskild (Fredskild 1978, 1988, 1992) on samples drawn from numerous sites in both Eastern & Western settlements provide a picture of widespread and rapid impact on willow and birch comparable to the Icelandic deforestation evidence. Fredskild observes the widespread impact of the Norse grazing economy was not paralleled in Greenland until the re-establishment of sheep farming in the Eastern Settlement in the early 20th century. 

Again, both archaeology and paleoecology suggest a rapid, widespread settlement and associated environmental impact rather than a very gradual expansion from a few early centers. We need to seek explanations for why a small number of settlers managed such wide impact and broad pattern of early occupation.

While more data are always welcome, current archaeological and environmental evidence contemporary with the settlement age suggest that something other than simple population pressure and resource competition among equal settlement units produced the rapid dispersion of settlement and environmental impact in Viking Age Iceland and Greenland.  Investigation of patterning evident in later landscapes may add to our understanding of the settlement process but before we turn to the late-medieval evidence it is useful to consider the increasingly substantial direct evidence for early subsistence strategies afforded by zooarchaeological evidence.

Zooarchaeology. 
Animal bone collections of useful size are now available for six 9th - 10th century sites in Iceland (Tjarnargata 4 in Reykjavík, Herjólfsdalur in the Westman Islands, Hofstaðir and Sveigakot near lake Mývatn, Granastaðir in Eyjafjörður and Gjögur in Strandir - Amorosi 1992, 1996, Amorosi & McGovern 1994; McGovern et al. 1998, Tinsley 2001). Two additional somewhat later 11th - 12th century collections are available from Svalbarð in Þistilfjörður and Aðalból in the Eastern interior (Amorosi 1992, 1996).


In Greenland, three settlement period (11th - 12th century) collections are now available, with a fourth very important new early collection from GUS under study (Andreasen & Arneborg 1992). These include an early site at Ø17a in modern Narsaq in the Eastern Settlement area (in modern Qaqortoq & Narsaq districts - McGovern et al. 1993), midden deposits at the large site W51 Sandnes and the very small site W48 in the Western Settlement (Modern Nuuk District -McGovern et al. 1996, McGovern et al. 1983, Vebæk 1992, 1993).


These early Icelandic and Greenlandic bone collections may be usefully compared to the early Viking period (8th-9th c.) deposits at the rich site of Åker near Hamar in southern Norway (Perdikaris 1997). This elite farmsite is associated with graves producing jewelry of the highest quality, and it is probably fair to say that this was the sort of estate that every Viking-Age Landnamsman would like to have owned.  These Norwegian data may thus provide a concrete example of at least one concept of “model farm” that would have been in the minds of the hopeful first settlers of the North Atlantic.

As Figure 4 indicates, the domestic mammal collections show consistent broad similarities in species composition: all are made up of cattle, caprines,
 pig and horse, sometimes with traces of dog and cat remains as well. The 8th-9th century southern Norwegian site is particularly rich in cattle and pig bones, with caprine remains coming in third. The southern Icelandic sites of Tjarnargata 4 and Herjólfsdalur have assemblages where nearly half the livestock are cattle, much as in the southern Norwegian site. Pigs are present in some numbers but caprine bones are relatively scarce. These patterns are similar to near-contemporary sites in Northern Norway (Perdikaris 1997), as well as sites in the Norse colonies in northern Britain (i.e. Freswick - Morris et al. 1995) and other parts of Scandinavia (McGovern et al. 2001). The northern Icelandic sites of Hofstaðir, Sveigakot and Granastaðir have very similar proportions of caprines, cattle and pigs, with a greater dominance of caprines than in the south (ratio of cattle to caprine bones on the three sites is about 1 cattle to 2 caprine).  In the initial period of 9th-10th century settlement, cattle, pigs, and caprines appear in mixed quantities partly influenced by local ecology (southern Iceland is in the boreal climate zone, while northern Iceland is in the low arctic), but clearly also influenced by settlers’ intention to duplicate a cattle and pig-rich farming model based in part on mainland Scandinavian models. Caprines do not dominate the collections, even in areas like in northeast Iceland, today recognized as poor cattle country.


By the 11th-12th centuries, some sites in the northeast (Svalbarð) and eastern interior (Aðalból) had shifted towards a greater emphasis on caprines, and pigs appear to decline sharply. While the 12th century inland site at Aðalból has the highest relative percentage of caprines of any medieval collection from Iceland yet studied, its ca. 1-20 ratio of cattle bones to caprine bones mirrors some recorded ratios of actual livestock kept on many farms by the early 18th century. Most of the other later medieval Icelandic animal bone collections show cattle to caprine ratios in the 1 to 4 range demonstrated for instance by the lower layers at the Svalbarð midden. The upper layers of the same deposit extend to the mid-19th century, and illustrate both a continued decline of cattle relative to caprines and a near total abscence of pig bones. The same general trends have been observed in other later medieval and early modern bone collections from other parts of Iceland (Amorosi 1992, 1996).


The domestic mammal bone proportions in 11th - 12th century Greenland show more similarity to the northern Icelandic collections of the 10th century than to the caprine-dominated collections of contemporary 11th-12th c. and later Icelandic sites. Pigs are a substantial presence in Greenland as in Iceland during the initial settlement period, and as in Iceland their bones become extremely rare finds thereafter.  Despite the later time period of the Greenlandic landnám, it would appear that the model of early farming strategies in Iceland and perhaps in Scandinavia still exerted a major influence on the Greenlandic first settlers.  As in Iceland, some sites did not continue the cattle-heavy strategy: the basal 11th c. deposits at the midden of the small W48 farm have an approximate cattle to caprine ratio of about 1 cattle bone to 2.3 caprine, while the final 14th century deposits have a ratio of about 1 cattle bone to 8 caprine. Other sites were more able to preserve the settlement period farming strategy. The midden deposits from the large manor at W51 Sandnes produced basal 11th-12th c. cattle to caprine bone ratios of almost exactly 1 to 1, and the terminal 14th c. deposits produced ratios of 1 to 1.15.  As has been argued elsewhere (McGovern 1992a), status and sustained committment to cattle keeping appear to be very closely related in the Greenlandic archaeological record.


Overall, there seems to be a clear cultural bias towards cattle keeping reflected in the early bone collections from both Iceland and Greenland. While local ecology appears to affect cattle to caprine ratios, social status and economic expectation appear to play at least as great a role in determining actual farming practice.  We may also be seeing a reflection of the different environmental conditions at landnám in the bone collections. Pigs are particularly well suited to feeding on the root systems of arctic birch and willow, and in combination with grazing and browsing by cattle, sheep, goats, and horses they may have acted as major agents of environmental change - eventually producing a deforested landscape hostile to their own continued survival as major elements in the Icelandic and Greenlandic farming strategy.


Figure 5 illustrates the wild species taken to complete the provisioning needs of the early sites. This view of the bone collections underlines the diversity and flexibility of the Viking Age economy. While the imported herding economy shows a certain uniformity, the use of wild species was far more diverse, particularly in Iceland.  The animal bone collections from the two southern sites (Tjarnargata 4 and Herjólfsdalur) are dominated by seabird species (Tjarnargata 4 has the only archaeologically recovered Great Auk specimens in Iceland), suggestinga wide site catchment consistent with Skallagrímr’s strategy. The site of Tjarnargata 4 also produced walrus bones, including the remains of a newborn calf normally associated with breeding colonies. Archaic place names in W-Iceland also suggest the former presence of now extinct walrus colonies in this part of the country (Lúðvík Kristjánsson 1986, 91-110). The two 9th-10th century northern Icelandic sites are located many hours travel from the sea, but both contain substantial numbers of marine fish bones (mainly gadid, cod family). Hofstaðir is 200 m from the Laxá (“Salmon river”) and clearly made use of this local resource, probably taking both Brown trout close to the farmstead and Atlantic salmon some distance downstream. Bird bones and concentrations of egg shells suggest predation on nearby duck nesting colonies.  The 11th-12th century layers at Svalbarð near the shore of Þistilfjörður contain substantial numbers of seal bones (all P. vitulina, common or harbor seal), but gadid fish were apparently a more heavily exploited resource in this location.  Interestingly, the far inland site of Aðalból (twice as far inland as Hofstaðir) also contained a few gadid bones. 


The Greenlandic sites show far more uniform patterning in the use of wild species, despite their location in Eastern (E17a) and Western (W51, W48) settlement areas.  Birds were exploited, but not so heavily as in southern Iceland. Seals and caribou (here included in the Other category, see Fig. 5 for breakdown) instead dominate the wild species collections. Seals taken include harbor seals (P. vitulina), harp seals (P. groenl.), bearded seals (E.barbatus) and hooded seals (C. crystata, only in the Eastern Settlement). In later time periods, seal bones percentages tend to rise (to over 75% of total collection in 14th century layers at W48) except at the large chieftain’s farm W51 where seals decline relative to caribou (McGovern et al. 1996). Despite excellent conditions of preservation and repeated intensive sieving efforts, fish remains have never been recovered in quantity from Greenlandic sites- a marked contrast to Iceland and the rest of the Scandinavian North Atlantic (Amorosi et al. 1994). Some locational anomalies may signal the operation of some sort of communal networks in Greenland. Seal bones are actually more common on some small inland farms with no direct access to salt water than on large coastal farms, and caribou bone frequencies indicate that select cuts of deer probably killed in the highlands were being differentially deposited at the magnates’ farms on the coast (McGovern et al. 1996). Sea birds (mainly auks) are found on most farms, inland and coastal alike, and fragments of walrus bone on inland sites likewise suggest group participation in hunting.


Overall, the animal bone evidence supports the image of a broad (but selective) foraging strategy applied to wild resources, an interest and ability to transfer marine products substantial distances inland, and a core reliance upon a suite of imported European domesticates initially including substantial numbers of pigs. Significant regional diversity is evident in Icelandic use of wild resources (a pattern that continues down to the early modern period), but the Greenlandic pattern of dependence on seals and caribou (and minor use of fish) proves far more uniform and lasts to the end of the colony.  Icelandic use of wild resources appears more complex and regionalized, though the recovery of substantial amounts of fish bones (and the occasional seal bone) on interior Icelandic sites at all periods similarly suggests the operation of some sort of regional provisioning network.


Nearly all the wild resources mentioned in Skallagrímr’s tale are present in one or another bone collection, and wild species clearly played an important supporting role in the subsistence economies of both islands. However, all known animal bone collections from early Iceland and Greenland (including many too small to reasonably quantify) contain bones of the core domesticates.  This suggests that while emphasis was placed on acquiring a wide variety of resources, each settlement unit was based on the production of domesticated animals. Even if the smallest units were to some extent specialized out-stations following the Skallagrímr model, they were soon run as farms boasting a full spectrum of domestic mammals, though not necessarily in the same proportion as the core settlement. It seems that differences in ratios of cattle to caprine bones recovered may reflect social variables as much as (or more than) local environmental variables. Where high quality pasture was available, it was reserved for a limited number of cattle rather than a potentially far larger number of sheep and goats. Despite locally unfavorable conditions, cattle were kept in some numbers even on small farms more “rationally” run entirely as sheep stations. In Greenland, while cattle bones decline relative to caprine bones in stratified collections from small sites (W48), they remain stable at the larger farms (W51, McGovern et al. 1996).  In Iceland, the picture is again more complex, and more samples from closely spaced sites of different size is needed. However, current evidence suggests that cattle to caprine bone ratios in Iceland may also track status as much as local environment, and there is a general tendency for cattle bone to be most common in the earliest phases of all sites (Amorosi 1996).

Greenlandic settlement patterns

Thanks to the efforts of many generations of field workers (Bruun 1918, Roussell 1941, Albrethsen & Keller 1986, Keller 1991, McGovern & Jordan 1982) we have a largely complete picture of the final distribution of farms in the two major settlement areas in Greenland. Figure 6 illustrates the southern portion of the smaller Western Settlement, with unweighted von Theissen polygons imposed over a map showing the 200 meter contour (above which there are no farms and little vegetation in the Western Settlement area) and areas of cliff and major post-medieval erosion. The Western Settlement pattern (frozen ca. AD 1350 by abandonment) is marked by a series of linear chains of farms at regular 2-3 km spacing along the steep-walled fjords and the system of glacial valleys radiating from them. Exceptions to this spacing occur around the large farm sites W45 and W51 (Sandnes), which have greater than average distance from their neighbors. In the case of W45, this spacing is probably mainly an artifact of the destruction of sites by post-medieval erosion, but in the case of W51 Sandnes the spacing probably reflects medieval patterns. All observers since Bruun’s day (1918) have noted the close association of Greenlandic farm ruins with patches of grass-sedge plant communities, and in fact the completeness of our archaeological settlement map owes a great deal to the continued fertilizing effect of the Norse middens and dung concentrations in producing highly visible green patches in the arctic landscape. Several survey projects have mapped the distribution of pasture vegetation in this part of the Western Settlement (Christensen 1991, McGovern & Jordan 1982), allowing rough quantification of the amount of pasture contained within the von Theissen polygon territories.  Figure 7 graphs this reconstructed pasture area against the floor area of known cattle byres (which provide a rough proxy for number of cattle regularly kept per farm, see McGovern 1992a for discussion).  Large pastures appear to be associated with large cattle byres, suggesting that cattle raising was preferred over more intensive sheep and goat raising. The animal bone collections from these sites (McGovern 1992b, McGovern et al. 1996) further reinforce this pattern, with higher ratios of cattle bones being recovered from the larger sites with larger pastures.  A simple sensitivity model (FARMPACT, McGovern 1995) of pasture productivity vs. stock consumption suggests that these pasture areas could plausibly support the size of herds and flocks indicated by the byre floor area and the bone ratios, but also indicates that a far higher density of farms could have been achieved by either increasing the ratio of caprines relative to cattle, or making more extensive use of wild resources.  A higher density could also have been achieved through a reduction in holdings of the larger farms.  Figure 8 illustrates how the pasture area controlled by W51 Sandnes (2nd rank farm) could have supported two to three 3rd or 4th rank farms the size of W53a, W35 or W54 and five to six farms the size of W48. Thus while the regular spacing evident in figure 5 is partly imposed by the linear nature of the fjords and narrow glacial valleys and is partly the mechanical product of competition for pasture resources, it is also the product of economic and political decisions made at some prior point by particular actors in a particular historical context- other options were possible. Given the early dates for sites like W48, W54, and GUS, the model of a “naturally” expanding Western Settlement system gradually filling suitable sites seems less tenable than the notion of a planned political/economic landscape, perhaps initially lightly populated by a number of lonely subordinates tied to a few centers later capable of maintaining and enforcing an unequal access to pasture resources through enforced exclusion zones around sites like W51.


A study by Keller (1991, see also 1989) of the distribution of known 14th-15th century sites in the much larger and more complex Eastern Settlement demonstrated some patterns common to the Western Settlement including linear, regularly spaced chains of farms along fjords and glacial valleys. However, Keller also documents two patterns unlike anything observed in the Western Settlement: dense clusters of farms less than 1 km apart in the Brattahlíð - Qordlortup area and a very large exclusion zone around the bishops’ manor at Garðar.  As he illustrates (Keller 1991, 131, Fig 1, see also Berglund 1991) the densest concentration of both farms and church sites in Greenland is at the head of Eiríksfjörður centering on the site of Brattahlíð, where an early hall and churchyard have been excavated (Krogh 1986). An even earlier long-house of typical Viking Period design with curved walls was later discovered in the nearby fields, perhaps the first house on the site. This site was traditionally identified as the seat of Eirik the Red, the leader of the Norse landnám in Greenland, and later contemporary written sources clearly identify Brattahlíð as the lawspeaker’s (assembly head, civil leader) farm in the later Middle Ages (Gad 1970). What are apparently full farms (with cattle byres and human living areas as well as sheep and goat pens) are clustered together in a pattern somewhat reminiscent of the elite site at the Brough of Birsay in Orkney (Morris ed. 1996). The Qordlortup valley region just to the north of the Brattahlíð complex was intensively developed, with a densely woven system of both lowland and upland farms and sheilings established by the time of final abandonment in the mid to late 15th century (Albrethsen & Keller 1986). 
   The bishop’s manor at Garðar was the other major center for power in the Eastern Settlement, and its managers would appear to have created a local settlement pattern diametrically opposed to the dense cluster of holdings in the Brattahlíð area.  Several scholars have noted both the large size of the farm buildings associated with the cathedral church and bishop’s manor and of its exceptionally large homefields served by a complex irrigation system (Krogh 1974) and surrounding pastures (Nørlund & Stenberger 1934, McGovern 1992a).  However Keller (1991, 134-135) made use of a systematic modern pasture quality assessment (Ingvi Þorsteinsson ed. 1983) to argue for an exclusion zone of unusual proportions and quality surrounding the Garðar manor, demonstrating a surplus of pasture vegetation relative to settlement density in the entire district around the episcopal site. Instead of a cluster of holdings, the managers at Garðar seem to have favored one large household, which included enough manpower to service the 100-150 cows stabled in the byre complexes (the contemporary 14th-15th c. byres at the main farm at Brattahild would have held 30-40 cattle). The Brattahlíð strategy seems to have been to effect a full utilisation of natural resources by erecting new holdings in the vicinity of the original settlement, housing free or dependent labor in multiple nearby farms. If Brattahlíð was initially claimed in a broad Skallagrímr strategy, this approach was subsequently replaced by a very different economic landscape with a number of more or less equally sized farms. Quite opposite to this, the strategy at Garðar seems to have been successful in at least maintaining a large piece of undivided land supporting an exceptionally large central household probably consisting largely of paid or unfree labor, and coordinated by a formal administration after the first bishop’s arrival ca AD 1127.


It would appear that several different settlement trajectories could be followed by powerful magnates in the later Middle Ages, and these may be rooted in a greater complexity of initial settlement pattern at landnám than anticipated by a narrow interpretation of the “Skallagrímr effect”.  As we shall see similar patterns are found in medieval Iceland which strengthen the impression of complex processes at work in shaping the settlements of the two islands.

Icelandic Settlement Patterns
Unlike Greenland there is nowhere in Iceland direct access to a medieval, let alone settlement period, landscape.  Most habitable lowland areas remain in agricultural use and those areas that have been abandoned at one time or another are as a rule marginal and untypical of the settlement structure as a whole.  However, by viewing the existing settlement structure as a relic of decisions made in the settlement period and by making use of the rich documentary evidence which has survived from the Late Middle Ages and early modern times to “peel away” the effects of post-landnám settlement changes, it is possible to build a coherent picture of the initial settlement pattern.  This can only be done in detail in areas where archaeological surveys have been carried out; where possible early sites are known, and where medieval charter bounds have been traced in the field and compared to the modern evidence.  This sort of systematic surveying has only been undertaken in Iceland since 1994 but already considerable evidence has been collected from several different regions, among them Borgarfjörður, Vestur-Barðastrandarsýsla, Eyjafjörður, Fljótsdalshérað and Grafningur (see Fig. 1). 
These data are in many important aspects different from the Greenlandic ones.  In particular, assessments of which farm-sites derive from the landnám-period are usually not based on archaeological remains but on circumstantial and often less secure evidence like property value, size and shape of the farmland, and associations with church or chapel.  Thus a statement that a given farmstead dates from the landnám-period is often only based on it having a high property value, that it covers a variety of good land (i.e. rich meadow, summer and winter pasture, access to sea or freshwater fishing et c.) and is shaped so that it is likely that neighboring properties were carved from it (particularly when these have a less variety or quality of land) and that there was a church attached to the farmstead (the argument being that churches or chapels were built for more or less every independent farm in the country in the early 11th century, giving an idea of settlement patterns a century and a half after the landnám – Orri Vésteinsson 2000a, 45-57).  Furthermore the locations of heathen burials can give indications of settlements in the 9th-10th centuries. It is however exceptional that a large enough number of burials has been found in a single area to give indications of actual settlement patterns.  Mostly the burials can only be used to confirm early settlement at particular locations, but this of course can be helpful as an indicator of what sort of environment was favored by the first generations of Icelanders.  Mostly the distribution of heathen burials confirms indications discussed above that all lowland areas and a surprisingly large part of marginal areas was occupied in one way or another in a matter of decades after the beginning of the landnám.  

 
Medieval settlement patterns in Iceland are therefore to a large extent a matter of inference and informed guesswork based on a variety of evidence.  Such conclusions are of course strengthened by clear parallels provided by the relic landscapes of late-medieval Greenland.  Conversely the Greenlandic settlement patterns can be more fully understood in light of the Icelandic evidence which adds actual property boundaries, associations of ownership and use (i.e. what is a sheiling and what is a farm) to the patterns of archaeological sites.  Research into early settlement patterns in Iceland (Orri Vésteinsson 1998, 12-23) suggests that the farms and estates in the country can be grouped in three principal categories each of which reflects a particular stage in the landnám-process.

   There is a reasonable argument (developed by Helgi Skúli Kjartansson 1997) that there was an initial stage of the landnám-process where the first arrivals lived primarily from hunting, at least as long as it took for sizeable cattle and sheep herds to become established.  There are areas in Iceland where small groups of people could easily survive on fishing, seal and bird hunting, gathering of eggs and wild plants.  Among these are areas like the Westman Islands off the south coast and the Mývatn area in the Northeastern interior.  In each of these, an early site has been investigated, Herjólfsdalur in the Westman Islands and Hofstaðir by Mývatn.  However, in both cases it is apparent from the zooarchaeological collections that the economy, although heavily subsidized by wild resources, was firmly based on cattle and sheep.  In Herjólfsdalur two substantial byres have been excavated, attesting to the importance attached to dairy production at the site (Margrét Hermanns-Auðardóttir 1989, 12-13, 15-16, 109-10).  While it remains perfectly possible that there was an incipient phase where people survived mostly on hunting, no archaeological evidence has been found to support this and it looks as if the earliest settlers were bent on establishing dairy farms from the very outset and that they considered hunting only as a means to subsidize the livestock economy. 

   The early emphasis on cattle rather than sheep is an important clue to our understanding of the location of early settlement sites.  In much of southern Iceland sheep and goats can be grazed almost throughout the year with a minimal fodder subsidy to keep them alive through late winter/early spring.  In coastal areas sheep can be grazed throughout the winter, and forest will provide shelter from snow and bad weather as well as additional fodder in leaves and bark. 
  Unlike sheep, cows can not be grazed through the Icelandic winter and need good quality fodder, especially if the herd is to be kept milking throughout the year.  The sites selected by settlers favoring a cattle based economy can therefore be suggested to have a reasonable access to the sea, to be not covered in dense forest and to have natural meadows to provide winter fodder for the cows.  The meadows producing the best quality hay are wet-meadows on river banks or in river estuaries which are periodically, or sometimes even permanently, submerged by shallow and slow moving water. (Incidentally, wet-meadows of this kind are all but absent in the more heavily profiled Greenland).  In these conditions a variety of sedges can grow (e.g. Carex cryptocarpa, Carex vulgaris) which are ideal fodder for cattle and which early modern agricultural commentators considered no worse or even better fodder than grass-fodder produced in improved hay fields (Þorvaldur Thoroddsen 1908-22 II, 418-419; III, 148-152).  The wetland areas where this sort of fodder can be procured are the same areas which are likely to have been free from birch forest at the time of the landnám.  It is therefore not surprising that in medieval times we find large estates or clusters of farms dominating environments of this sort, whereas middle-sized farms tend to be more evenly spread in environments where there must have been dense forest at the time of the landnám. 

Sheep and goats do not require the high-quality fodder demanded by milch-cows.  Considering that much of both lowland Iceland and Greenland was covered with forest at the time of the landnám one could easily asume that the less demanding caprines had been favored by the early settlers during the first critical years of settlement.  This would have given them more options in their choice of place and a greater flexibility in their economic strategies.  Settlements in a caprine based economy would be located on the basis of access to pasture and would not be confined to the relatively limited areas where grass can be procured for winter fodder.  Although sites like Aðalból in the Eastern interior suggest that by the 11th or 12th centuries specialized sheep stations had been established (Amorosi 1996, 197-206), making use of the vast summer pastures of the central highlands, it seems that this sort of specialization was a secondary development.  The very early site of Hofstaðir is situated in a highland area which, in early modern times at least, was not favored for cattle farming but was considered ideal for sheep. In spite of this, cattle bones account for fully 25% of the domestic part of the animal bone assemblage.  The same is also true of the even more marginal site of Sveigakot.  As this pattern is repeated in all early sites, both in Iceland and Greenland, we must conclude that the settlers of both islands had a preference for a cattle based economy and sought out sites with the right sort of conditions for cattle farming.


On this basis we can suggest a threefold division of Icelandic settlements based on environmental type and access to resources which can then be related to the order in which the Icelandic countryside was occupied in the 9th and 10th centuries.  The three types are large complex settlements, large simple settlements and planned settlements.  In the following discussion a settlement is seen as consisting of a number of households which can be independent farms (implying ownership or at least control over the holding) or cottages, which often were periodically deserted; were always occupied by tenants and were not considered as units which could be bought or inherited independently of the farm of which they formed a part.

Large complex settlements.  Settlements dominating land which was not forested at the time of the landnám and which has rich meadows have as a rule also access to a wide range of other resources.  They tend to own upland pasture as well as lowland meadow, either as a single continuous holding or as detached segments.  They also tend to have access to at least one form of hunting (seals, marine- or freshwater fish, birds) and gathering (eggs, kelp, edible grasses) and have a good water and fuel (wood, peat) supply.  Properties of this type are as a rule made up of a number of households and in the Late Middle Ages they appear either as large estates with a single central (often quite complex) household and a number of cottages clustered around it and others scattered about the edges of the property, or as a cluster of middle-sized or even small properties each with a single household which as a rule have good conditions for cattle farming but may have limited access to other resources.  The large estates were normally the political centers in their areas, usually occupied by a chieftain or at least an independent farmer of local importance and they tended to have a parish-church associated with them serving as the focus of the local community.  The clusters of small or middle-sized properties found in some wetland areas are rarely associated with political influence but they are sometimes bordered by smaller estates with parish-churches.  

Large simple settlements.  These smaller estates represent the second type of settlement. That is large holdings with a smaller number of households than the large estates and clusters of farms, but with reasonable access to resources, although usually not as varied as the large estates.  Commonly they have much less meadow, especially high quality meadow, but they often have very large areas of other pasture.  This sort of holding tends to occupy land which will not have been as accessible at the time of the landnám until after the forests had been cleared, but is in most respects good farmland.  As a rule these holdings had a single large household and sometimes a small number of cottages (1-3) located in the peripheries of the holding.  These large simple settlements usually had a chapel or annex church associated with them, indicating high status but not necessarily political influence or local dominance.  Where settlements of this sort border on clusters of farms of the large complex settlement type they do in some cases have parish churches associated with them.

 Planned settlements.  A typical Icelandic countryside is a narrow valley or a fjord with evenly spaced farms stretching out in rows, each having similar access to sea or river and mountain pasture.  This type of land will have been covered by dense forest at the time of the landnám and usually does not have good quality meadows although the conditions for making improved hay-fields are often quite reasonable.  In other words this was land that needed considerable work put into it (forest clearance, hay-field making) before it could support independent farmsteads.  These settlements consist as a rule of a single household supporting a single family and a small number of servants.  This sort of settlement only rarely had chapels associated with it and was in later times generally occupied by tenants who we meet in the medieval literature as the followers and dependants of the chieftains in the lowland estates. 

In Hjaltastaðaþinghá which is a district of some 20 farms on the seaboard of the great valley system called Fljótsdalshérað in Eastern Iceland, there is no single large estate but two clusters of settlements occupying large swathes of wetland. This produced good quality hay, although it is reported that the scything was a difficult task and required a large work-force if the meadows were to be utilized to their full capacity.  A number of pagan burials have been found in both clusters but also in several other places in the district suggesting an early occupation of the whole area.  The more easterly of the two clusters is made up of three principal farms which in later centuries became subdivided into smaller holdings, although the original farmsteads retained their access to the mountain pastures and the most valuable parts of meadow land.  It is interesting that pagan burials have been found in two locations within this cluster which were to become cottages in later times.  This may indicate that the hierarchy of farms in the cluster, known from the Late Middle Ages is a reflection of later developments.  If so, the sites of the three main farmsteads are only those of the more successful families while other farmsteads became reduced to cottage status at some later stage.

Bordering on this cluster is the small estate Hjaltastaðir which became the site of the parish-church and the district’s political center.  As a single unit this is larger than any of the farmsteads in the neighboring cluster but its meadows are not of the same size and quality. Much larger parts of its area would have been covered in forest at the time of the landnám.  One explanation of this pattern could be that during the initial phase, while people were still establishing the livestock economy and exploring the land, they tended to settle in groups or at least clusters which allowed for co-operation and provided security against any real or imagined threats.  Once this sort of clustered settlement had been established, a prospective leader who could not establish direct control over his fellow settlers might instead opt to create a new settlement on adjacent, as yet unoccupied land, which even if it was of lesser quality could support a much larger household simply by making it larger than any of the farms in the original settlements.  Hjaltastaðir was clearly a very successful settlement but other similar ones, like Stóra Steinsvað and Hóll which also had churches associated with them probably belong to the same phase in the settlement process.


This particular district is dominated by its two main settlement clusters and the three large simple settlements but inland from these there is a small number of small farms of fairly even size and economic capability.  These units do not look like they were established by people who chose to limit the size of their holdings in this manner. On the contrary they look like planned settlements, i.e. settlements defined and allocated by someone like the local leader at Hjaltastaður who wanted to fill the neighboring landscape with dependant tenants.  Each of these planned settlements can support a single household but they are seriously restricted in their access to a number of resources, indicating their secondary standing: Hreimsstaðir and Rauðholt have hardly any summer pasture and had to rent it from others, Hrjótur and Ánastaðir have little meadows, poor hay fields and bad pasture for cattle and horses (Birna Gunnarsdóttir et al. 1998, 10-17). 

In Barðaströnd and Rauðisandur on the northern shores of the great bay Breiðafjörður in Western Iceland the landscape is very different from that of Hjaltastaðaþinghá.  With very limited lowland the settlements are strung along the strip of land between mountainside and seashore, normally only 1-2 km wide but intersected by somewhat broader alluvial plains.  This area is not known as particularly favorable for agriculture but it has excellent access to a large variety of wild resources, in particular seal, wild birds and eggs in the cliffs of Látrabjarg and fish on rich off-shore fishing grounds.  In many ways one would think that this would have been an ideal place for the first arrivals in Iceland to start out.  In fact 13th century tradition has it that one of the earliest explorers overwintered in Vatnsfjörður which was full of fish and that he and his crew spent all summer hunting and fishing and forgot to procure winter fodder for their livestock which subsequently all died in the following winter (Jakob Benediktsson (ed.) 1968, 38-39).  The three places in this region best suited for early settlements, where easy access to hunting coincides with good meadows, each later became dominated by a large complex settlement, which unlike the complex settlements in Hjaltastaðaþinghá were single estates with a number of small cottages.  The estate of Saurbær for instance had up to 20 cottages at one time or other either scattered around the main farmstead or on the peripheries of the estate.  The other estates at Hagi and Brjánslækur were smaller, and at Brjánslækur the majority of the cottages were in a valley belonging to the estate at a considerable distance from the main farmstead.  The topography of this area has to a large extent dictated the way in which the land outside the large estates was divided up.  Large simple settlements dominate the region as a whole, occupying most of the small inlets and river estuaries whereas smaller evenly sized (planned) settlements occupy the thin coastal strips (Orri Vésteinsson & Sædís Gunnarsdóttir 1997, 20-28).

In both Hjaltastaðaþinghá and Barðaströnd-Rauðisandur the landscape is dominated by large complex settlements and large simple settlements whereas planned settlements are relatively few and restricted to marginal areas.  If we look at an area with larger continuous farmable land and more favorable conditions for agriculture the pattern becomes very different.  In Borgarfjörður, large complex settlements and large simple settlements dominate the wet and low lying areas bordering on the major river Hvítá.  The narrower river valleys branching off into the highlands are dominated by small or middle sized farmsteads, regularly spaced and with more or less evenly sized properties.  The two narrower valleys, Skorradalur and Lundarreykjadalur each have their large settlements, a large estate and a large simple settlement in the former and a group of large simple settlements in the latter but most of the land is divided between small or middle sized properties (Orri Vésteinsson 1996, 12-25).

As far as current research is able to determine these patterns are repeated all over the country.  The proportion of each type of settlement varies between regions, usually governed by the restrictions of topography where the land most favorable for cattle based agriculture is dominated by large complex settlements whereas narrow valleys and stretches of coast tend to be dominated by regularly spaced and evenly sized settlements.

A model of North-Atlantic Settlement processes
In the Book of Settlements there is a story about a chieftain who bought a large piece of land in Borgarfjörður: “Blund-Ketill was a very rich man; he had the forest cleared in many places and established settlements there.”  (Jakob Benediktsson ed. 1968, 84 – authors’ transl.)  This is a tradition related to that of Skallagrímr, the common theme being that the landnám was organized by powerful men.  It also suggests that in the 13th century there were traditions to the effect that medium sized or small farmsteads were in origin planned settlements organized by the chieftains of the landnám period.  These traditions are in good accordance with the settlement patterns observed in both Greenland and Iceland. 

In both countries the richest farmland is occupied by either large estates (Sandnes and Garðar in Greenland, Saurbær and Hvanneyri in Iceland) or tight clusters of farmsteads (Brattahlíð area in Greenland, the two clusters in Hjaltastaðaþinghá in Iceland) and the Icelandic evidence allows a related category of large simple settlements to be identified, as a rule occupying the next-best land.  It is tempting to suggest that this group is represented in Greenland by sites like W45 and possibly W23 and W29.  The less favorable areas, where the conditions for cattle raising are less ideal and where there is less opportunity to subsidize the production by a wide variety of natural resources, are in both countries dominated by regularly spaced middle sized or small farmsteads.

On this basis a model of the landnám process can be suggested.  It is reasonable to assume that the first arrivals occupied those areas where there was easy access to meadow, plenty of pasture in both winter and summer and access to a variety of wild resources.  It seems that later on this sort of settlement could develop either into a single estate, presumably belonging to powerful men, chieftains, which could then maintain a large exclusion zone around it or that this sort of domination was not established and the settlement was divided up into several holdings of more or less equal size. In both scenarios it is reasonable to imagine that a number of households made up the original settlements, possibly even occupying the same site (Orri Vésteinsson 1998, 12-17) but that later on they were either reduced to one principal household which became the center of a great estate, usually with a church attached to it, or became split into several holdings at different sites but within short distance of each other.  In either case we must see these complex settlements as the representatives of the first successful colonizers and those which dominated the subsequent developments.

After these most favorable spots had been occupied in each region there was still room for new arrivals to establish their own independent settlements.  These were by necessity smaller than those of the early arrivals as they had to make do with the next best settlement locations.  It is however also possible that these large simple settlements represent settlements of the same age as the complex ones but that they were less successful.  Both sorts of settlements occupy land which will have been reasonably accessible at the time of the landnám and will therefore have been occupied rather quickly, possibly in a matter of years. Shortage of human labor and shortage of domestic livestock were probably the most immediate blockages to rapid settlement expansion.  It makes sense that after an initial rush to claim easily accessible land the colonizers had to concentrate on consolidating their settlements and increasing their herds.  The settlement patterns do not support a scenario where there was a sufficient landnám period population to occupy all farmable land in a short space of time. Instead it seems that the forest clearing and settlement of less favorable land was effected from the large settlements generally found on the coast or along major river courses.  Helgi Skúli Kjartansson (1997, 23-28) has suggested that as it was no doubt difficult to transport live animals over the North Atlantic this was only attempted by the very first colonizers and that the late-comers made do with buying or renting livestock from those who had already arrived. Even if additional domestic animals were regularly introduced from abroad, the rapid natural increase of early Icelandlic herds and flocks feeding on meadows and woodlands never before cropped by terrestrial grazing mammals would have put the first settlers in an advantageous position in terms of domestic animal production. The absence of natural predators (in Iceland) will also have helped speeding up the production. 

This possibility has implications for our understanding of the planned settlements.  If people like Skallagrímr or Blund-Ketill having claimed or bought large areas then began to plant families on their land, and were also able to sell or rent them the necessary livestock it is obvious that their economic and political dependance must have been more or less complete. Where access to marine resources (birds, seals, whales, fish) was critical to supplementing farm production, sites without direct access to the sea were likewise vulnerable to inflicted dependence. 

Judging from the early dates from marginal sites in both Greenland and Iceland it seems that the Skallagrímr types were quite successful in filling their landscapes with dependent farmers.  We do not know the manner of this dependence; the smaller planned settlements can have been run as out-stations from the main farmstead or have been rented out to self-sufficient households.  The general pattern observed in the animal bone collections that all the domestic animals are represented in most site collections (though in varied proportions) rather seems to point to the latter alternative.  In either case it seems clear that the leaders of the large early settlements put emphasis on filling their surrounding landscape with dependant farmers. It is easy to see how forces of status competition can have started this sort of development at a fairly early stage: a leader of a successful settlement starts to import families and helps them make clearings in the woods, provides access to wild provisions (cirtical in the first seasons especially), provides advice on local seasons and hazards, and sells or rents them livestock.  Such families will have been dependent on him in a variety of ways and looked to him for protection and help.  This was therefore a way to consolidate claims to land, a sort of settlement by proxy, and it was probably more importantly a means to increase political influence. In this pioneering situation, the social protections against violence (enforced by extended kin group vengence) would be weak, and rich holdings not backed by numbers of able-bodied dependants might become attractive targets for raiding. Land without workers was useless, and wealth without retainers could be dangerous. Without central power to execute law and order, true power rested with networks of kinship and allegiance. Social and political survival depended on the number of allies that could be mustered in times of conflict.  So that once a Skallagrímr had started expanding planned settlements, the leader of a neighboring settlement was forced to emulate him if he was not going to be completely overshadowed by the former’s growing power based on a high number of dependent families.  In this way it is perfectly possible that the process of landnám in both Iceland and Greenland was not so much driven by population or other pressures in the home-country (i.e. Norway and the Scottish isles for Iceland, Iceland for Greenland) but to a large extent by the political needs of a relatively small group of early settlers to consolidate their settlements and land claims by rapidly filling their freshly defined landscapes with dependent farmers. It is precisely this that medieval Icelandic traditions claim for Eirikr rauði, who was supposed to have named Greenland in an effort to recruit settlers with a name attractive to pasture-hungry late 10th century Icelanders (Viðar Hreinsson ed. 1997, vol. 1, 3).

The available evidence therefore suggests that the colonization of both Iceland and Greenland was carried out by groups led by men of the Skallagrímr type, who claimed larger areas than they could possibly farm or make use of themselves and planted small farmers on less accessible and poorer quality land who became their economic dependants and/or political followers.  This pattern may be reflected in the character of later medieval land holding in both Iceland and Norway. In this economic system landowners made do with collecting a proportion of the produce as rent from their tenants without either directly managing the dependent farms or affecting the existing settlement pattern (Widgren 1997, esp. 34-37).  This is in distinct contrast to the land holding system in England, France and Germany, where signeurial intervention in settlement planning was often far more extensive, and where direct management of holdings (especially ecclesiastical) was not uncommon. The anomalous situation of Garðar in Greenland in the later Middle Ages may reflect both the success of an early Nordic Skallagrímr and the managerial training of the suceeding bishops and bishops’ stewards in the 12th-14th century, as well as the executive power of the church versus that of the laymen who had to maintain their power by means of more direct bonds and allies.


If the Skallagrímr strategy of wide claims and specialized single-purpose settlements is an at least partly accurate memory of the wild days of first settlement, it is clear that only a small number of settlement leaders would have had the administrative capacity to run such vast estates for sustained periods. However, it is also clear that despite their structural management problems, elites at sites like Hofstaðir were early able to fill substantial feasting halls and to accommodate large feasts providing their guests with a rich variety of foodstuffs in an impressive setting. The 10th-early 11th c. hall at Hofstaðir totalled over 200 sq meters in floor area (Adolf Friðriksson & Orri Vésteinsson 1997), while the floor area of an average sized holding (such as Granastaðir, Bjarni Einarsson 1994) would be in the 55-60 square meter range. This massive turf structure would have consumed an estimated 2000 sq meters of prime sod, illustrating the environmental bill for such lavish architectural display.  Feasting was a central part of the chiefly societies of the North-Atlantic, a means to cement bonds of friendship and dependence and to impress competitors, and reflects the prestige-based social economy of the settlement age. The multiple messages embedded in a successful feast that included sea fish, eggs, milk, cheese, lamb, beef and even some beer certainly included the basic idea of the Skallagrímr text: “this farm stands on many feet”.  Athough it is possible that the degree of specialization implied in the Skallagrímr account and its neat manorial management may in fact not have begun to develop until some time after the landnám period, Skallagrímr’s overall strategy of a wide claim followed by selectively inflicted dependence on late comers seems to have been at least one of the models actually followed.  It is a feasable strategy not only economically, but politically as well. The taking of land was not only a question of adaptation and resource management, or a question of biological survival.  It was equally much a question of social and political survival, and this must have affected the settlement strategy as well as the later settlement pattern. 


Thus the 13th century saga account of Skallagrímr and his strategies appears not so much inaccurate, as incomplete in its description of the fast changing enviromental and social context of first settlement.
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� The zooarchaeological term “caprine” refers to both sheep and goat, not distinguishable to species level on many bone elements. Equivalent to “ovicaprid” or “Ovis/Capra” used by other workers.
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