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Fossil sample

The deciduous woodland sample (DEW) is composed only of Neanderthal specimens which occupied northern Croatia (Krapina) during OIS 5e [1]. This was a relatively warm period with vegetation comprised of deciduous forests and Mediterranean woodland [2]. 

The Mediterranean evergreen group (MED) is composed of Neanderthal specimens Amud 1, Tabun 1 and Shanidar 2 and by the early Homo sapiens specimens from Qafzeh. Amud 1 and Tabun 1 lived in the same region (Israel) at different times; OIS 3 and OIS 5e respectively [3,4]. Although the Levant was characterized by slightly different climatic conditions during these two periods [5, 6], it is reasonable to hypothesize a similar warm environment characterized by a vegetation consisting of shrubs and forested evergreen. Consequently, the two Neanderthals specimens are included in the same group. The dating of Shanidar 2 is dubious, incomplete and can only be placed generally between OIS 6 and OIS 4 [7]. However, faunal remains present at the site [8] indicate an open environment consisting of shrub vegetation which is similar to the Mediterranean zone and, therefore Shanidar 2 is considered as part of the Mediterranean group. The Qafzeh specimens occupied the Levant during the Middle Paleolithic OIS 5d [9]. The Qafzeh environment was characterized by hot, dry climate conditions [6] with a vegetation mainly consisting of Mediterranean evergreens [2].

Finally, the steppe/coniferous forest group (SCF) is composed of four Neanderthal specimens (Monsempron 2 and 3, Le Moustier 1 and Vindija V259) and five early Homo sapiens specimens (Mladeč 2, Barma Grande 3 and 4, Sungir 2 and Pataud 224). Although steppe and coniferous forest represent two different biomes, both occur in cold environments and may have both provided a low diversity of edible plants. Little dating information is available for the Monsempron sample. Although the beginning of Würm I has been posited and which corresponds to a warm climate [10], the presence of reindeer in the faunal assemblage and stone tool technology analysis suggests a colder climate. However, it likely corresponds to the end of OIS 4 or the beginning of OIS 3 [11] and, consequently it is possible to hypothesize steppe and/or coniferous forest type vegetation. Le Moustier of south-west France was occupied around 41 kya [12] which corresponds to a cold interval of OIS 3 [13]. This climate is confirmed by the presence of reindeer in the faunal assemblage [10]. The dating of specimen Vindija V259 of northern Croatia also corresponds to cold interval OIS 3 [14], and is therefore considered within the steppe/coniferous forest group. Mladeč 2 occupied central Moravia at the end of OIS 3 [15] where cold climatic conditions prevailed and confirmed by the faunal assemblage [16]. The Sungir specimen is also dated at the end of OIS 3 [17], a period in central Russia characterized by a cold, continental climate and typified by steppe and coniferous forest [18]. Barma Grande 3 and 4 occupied the Ligurian coastline of northern Italy between the transition from OIS 3 to OIS 2 [19] during which the biome is represented by (open environments and a reduction of coniferous forest [20]. Pataud 224 was found in south-western France and dated to 22 kya [21] which corresponds to OIS 2. The climate was dry and cold with the landscape dominated by coniferous forests [22].

Modern hunter-gatherer sample
The Khoe-San sample consists of seven specimens coming from the Kalahari and Cape Region collected by Rudolph Pöch during his trips to South Africa between 1907 and 1909 [23]. The Kalahari is a semi-arid, mostly flat, desertic region with an average altitude of about 1,000 m above sea level and lies within regions of Botswana, Namibia and South Africa. It is characterized by seasonal extremes in temperature and rainfall. Despite its general aridity, the northern and western regions experience higher annual precipitation and so the vegetation is more dense and less seasonal. Here, the vegetation is mostly composed of deciduous trees, shrubs and grasses adapted to erratic rainfall. During the rainy season, water holes can form in the extensive mud flats causing luxuriant plant growth. More than 150 species of plants and 100 species of animals were known to be exploited as foodstuffs by the Bushmen [24]. They typically gather roots, berries, fruits, melons, nuts, leafy greens and edible gums [25]. Game taken mainly consists of wildebeest, gemsbok and giraffes. They also hunt birds and reptiles, occasionally collecting honey when available. The animal food component is scarce and unpredictable, rendering meat as only of secondary dietary importance [25]. Therefore, the consumption of plant foods normally constitutes between 60 and 80% of the diet [26-28]

The Fuegian sample consists of seven specimens belonging to different tribes from Tierra del Fuego. The Fuegian Archipelago is situated in the southern extreme of South America, is divided politically between Chile and Argentina and separated from the mainland by the Straits of Magellan. The territory of Tierra del Fuego is quite mountainous with peaks surpassing elevations of 2,000 m. The climate is characterized by short summers where the average temperature is around 10°C, while the winters are long and wet with temperatures around 0°C. The northeastern areas experience strong winds and low precipitation, whereas the southwestern areas are wet, foggy and windy most of the year. Only 30% of the Fuegian Archipelago is covered by forests which are distributed along the slopes of the mountains in the southern and western part. In the north-east areas, the vegetation is scarce and mainly composed of moor. The southernmost islands are characterized by a subantarctic climate where there is no tree cover and the vegetation is primarily composed of shrubs and tundra-type vegetation. 


The Fuegians subsistence was based mostly on the consumption of animal protein. The orginal tribes are considered to be functionally extinct as definable ethnic groups [29]. The Fuegians were divided into four distinct groups each with his own language and customs: the Alcaloof, the Yahgan, the Ona and the Aush [30, 31]. The Alcaloof inhabited the western part of the archipelago. The Ona occupied the forests of the northern and eastern part of the main island ending their southern range along Lake Kami. This constituted a natural barrier between them and the Yahgan tribe whose territory extended from Desolation Bay through the southern islands as far south as Cape Horn [31]. The Aush (or Eastern Ona) lived on the south-eastern tip of the main island. The diet of the Yahgan and the Alcaloof was mainly composed of fish, shellfish, crabs, birds and seals. In addition, the Yahgans were also known to collect edible berries [31]. The Ona and the Aush lived almost entirely on guanaco meat, occasionally hunting birds and exploiting stranded whales [31]. Not much information is available for the individual specimens themselves.

Fifteen specimens come from Vancouver Island and the territories situated along the Columbia River. The climate is maritime and characterized by cool summers, wet, mild winters and dominated by temperate rainforest [32]. In the southern part, along the costal lowland of Washington and Oregon State, the vegetation becomes more open with the formation of grasslands and prairies [32]. The subsistence of these populations was mainly based on the exploitation of animal proteins. The coastal plains were rich in neritic fauna including a great variety of fish, shellfish (crustaceans, molluscs), birds and sea mammals. In addition, beached dolphins and whales were exploited when possible. The molluscs were steamed and often smoked and preserved [32]. However, their subsistence economy was based mostly on the exploitation of salmon which were abundant and available at predictable times and places [32]. They were consumed fresh with the remainder dried, smoked and stored. Terrestrial mammals such as deer, elk and wild goat were also hunted. Plant foods were more important in the southern areas than in the north. Berries, ferns, bracken, acorns and hazelnuts were also collected when available were to supplement the winter diet [32]. Roots and corns were also made into flour.

The Inuit sample is composed of ten specimens with a rather heterogeneous distribution and includes individuals from the western coast of Greenland, the northern islands of the Nunavut region (Canada) and the Seward Peninsula of western Alaska These regions are characterized by a maritime arctic climate with short, mild summers (mean temperatures ~10°C), and cold, long, stormy winters. Plant growth is limited by permafrost and so the ecozone is dominated by low tundra mosses and lichens. The Inuit diet is almost entirely composed of animal protein. The Inuit living north of Hudson Bay and west of Baffin Bay, mainly base their winter diet on seals, eating all parts of the animal including the blood [33]. In spring, they subsist primarily on walrus meat while occasionally hunting polar bears and musk ox. In summer, they rely more on terrestrial animals especially caribou but also include fish (especially salmon), birds (ducks and geese) and vegetable materials such as berries, roots and some algae although the consumption of plant foods is not large [33]. The Ipiutak, from the Alaskan west coast, have similar diet hunting sea mammals (seals and walrus) in addition to caribou [34, 35]. Inuit from the Greenland west coast primarily exploit aquatic animal food sources due to the disappearance of caribou and musk ox [36]. They subsist mainly on seal meat but also hunt other animals such as walrus, narwhal, beluga, polar bear and arctic hare [36]. In addition, they exploit birds and their eggs which are seasonally numerous and easily accessible [36, 37]. The Inuit often eat their food raw but sometimes frozen or dried [33]. De Poncis [38] and Balikci [39] reported the chewing of seal skin for prolonged periods of time.

The Aborigines inhabited the entire Australian continent under various geographic and climatic conditions ranging from the northern tropical coastal regions through the central deserts to the cool, temperate southern regions [40]. They were omnivorous but generally able to secure large quantities of animal protein [41]. The diet composition and the relative proportion of plant and animal foods were greatly influenced by seasonal changes and geographic location [40]. Animal protein was composed of mammals, reptiles, birds, shellfish and insects. Almost every edible part of the animal was consumed including muscles, fat deposits and internal organs [40]. They exploited a variety of plant foods including tuberous roots, seeds, fruits, berries, nuts, beans and honey. Food was generally cooked by roasting on coals or baking in an earthen oven [40]. Sometimes it was dried and stored. Many plant foods were simply eaten fresh [40].
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