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Abstract
Classic Neanderthals were classified as Neanderthals whom lived between 71,000 years ago and nearly 30,000 years ago. They have adapted to the different environments of Eurasia as they have used their strong bodies, tools, and fire to hunt, cook and survive the harsh weather of the glacial. According to zooarchaeological records and isotopic analysis, Neanderthals are considered to be top level carnivores. However, recent discoveries suggest that they included plant-based food in their diet as well. In order to understand the Classic Neanderthals dietary behaviours, I have gathered and compared the zooarchaeological records and the paleoethnobotanical records of twelve sites Classic Neanderthals sites. The sites are Vindija Cave – Croatia, La Ferrassie 8 – France, Saint-Césaire I – France, Salzgitter Lebenstedt – Germany, Scladina Cave – Belgium, Kebara Cave – Israel, Douara Cave – Syria, Shanidar Cave – Iraq, Tor Faraj – Jordan, Gorham’s Cave – Spain, El Sidron – Spain and Spy Cave – Belgium. Ten Classic Neanderthals’ sites had zooarchaeological records, where only seven had paleoethnobotanical records. In an attempt to investigate their dietary behaviours further, I have tied the findings with their locations. The sites of northern Europe or higher latitudes showed patterns of medium to megafauna hunting. The isotopic analysis showed that they had a very high meat diet. On the other hand, a paleoethnobotanical record have only appeared in Spy Cave in Belgium. A dental calculus of the Neanderthal showed evidence of starchy plants remains but this can be argued as a result of feeding on prey’s stomach. Moving to the sites of Southern Europe, the site of Gorham had zooarchaeological evidences of birds and marine mammals remains as well as a paleoethnobotanical records. The site of El Sidron contained paleoethnobotanical records only. The distribution and the dates of the faunal remains at Gorham sites suggest that they had an organized hunt and an awareness of prey seasonality. The other Classic Neanderthals sites of the Middle East had a variety of zooarchaeological and paleoethnobotanical evidences. Neanderthals of the Middle East hunted mammals as well as other taxa. The paleoethnobotanical records suggest that the plants were cooked and harvests in their seasons. The result of this study shows that Classic Neanderthals dietary behaviours cannot be generalized but it can be divided by regions.


1.Introduction:
Homo Neanderthalsis or Neanderthals were a member of a group of archaic humans who emerged and inhabited Eurasia 450,000 BCE and extinct around 30,000 years ago (Hublin and Richards 2010). Classic Neanderthals were morphologically classified as the last surviving Neanderthals who lived between 71,000 years ago and nearly 30,000 years ago (Deanaf et al. 1998). Although Neanderthals possessed much in common physically with modern humans, our distinct relatives had different body characteristics (Campbell 2014). In a comparison to us, Neanderthals had stocky and powerful bodies with larger shoulders, larger and wider rib cages and wider hips (Campbell 2014). Also, the skulls of Neanderthals were larger in which they had a cranial capacity of 1600 cm3 (Campbell 2014). Their jaws were bigger than ours and they had sloping foreheads and reduced chins (Campbell 2014). The normal height range of a male Neanderthal can be between 160 to 170 cm, and the female Neanderthal can be around 150 to 160 cm (Campbell 2014). Neanderthals have adapted to the different environments of Eurasia as they have used their strong bodies, tools, and fire to hunt, cook and survive the harsh weather of the glacial (Hublin and Richards 2010). According to zooarchaeological records and isotopic analysis, scientists consider Neanderthals to be top level carnivores (Shipley and Kindscher 2016). However, recent discoveries suggest that they included plant-based food in their diet as well (Shipley and Kindscher 2016). As diet-related findings vary from site to site; it is important to understand the common link of what possibly affected their diet. In this report, I will investigate in the dietary behaviours of Classic Neanderthals and role of location in affecting it.
2.Methodology
I have searched and gathered several reports and books of sites that include evidences of Classic Neanderthals. I have then looked for other resources that have evidences of Neanderthals’ diets at these sites. I have used keywords such as: diet, plant remains, animal remains and fauna to have a broader idea and a stable foundation of the report. I have narrowed it down to mostly cave sites as they have the closest preserving environment even though taphonomic processes operating in caves are not well studied or understood (Boblitt et al. 2018). After that, I divided these sites into four categories: sites with zooarchaeological records only, sites with zooarchaeological records and paleoethnobotanical records, sites with paleoethnobotanical records only and sites with no data of each as it is shown in Table 1. Then, I have made a distribution map that shows the sites’ locations and latitudes. Lastly, I have made a comparison between what have I found of both records and tied the results with the location. 
3.Results
3.1The examined sites that contained evidences of Classic Neanderthals’ diet are the following twelve: Vindija Cave – Croatia, La Ferrassie 8 – France, Saint-Césaire I – France, Salzgitter Lebenstedt – Germany, Scladina Cave – Belgium, Kebara Cave – Israel, Douara Cave – Syria, Shanidar Cave – Iraq, Tor Faraj – Jordan, Gorham’s Cave – Spain, El Sidron – Spain and Spy Cave – Belgium. After studying the evidences, it appears that only ten of them had zooarchaeological records. Salzgitter Lebenstedt is an open-air site in Germany that was excavated in the 1950s and had well-preserved faunal remains (Gaudzinski and WilRoebroeks 2000). The remains belonged to mammoths, rhinoceros and reindeers in which had clear signs of butchery (Gaudzinski and WilRoebroeks 2000). The evidences show that Neanderthals clearly preferred adult reindeers than any other prey (Gaudzinski and WilRoebroeks 2000). 
In France, the cave of Saint-Césaire I had a skeleton of a young adult Neanderthal (Zollikofer et al. 2002). In the cave there were animal remains of a hyaenas, reindeer antler and third phalanx of a horse (Bocherensa et al. 2005). The Saint-Césaire I Neanderthal was compared with contemporaneous hyaenas using a multi-source mixing model (Bocherensa et al. 2005). The isotopic evidence for diet and subsistence pattern of the Neanderthal suggested that the Neanderthal fed more on woolly rhinoceros and woolly mammoths and less on reindeers compared to the hyenas (Bocherensa et al. 2005). 
In 1970, The first evidence of the partial infant Neandertal skeleton at La Ferrassie 8, France (Balzeau and Aldeias 2016). At the site, archaeologists have recovered faunal remains that were found including a horn of a bison (Balzeau and Aldeias 2016). Finding this fuanal remain at a Neanderthals’ site can indicate that bisons were a part of the Neanderthas’ meals (Balzeau and Aldeias 2016). In addition, two Neanderthals from the Vindija Cave in Croatia have been analysed and it appears that they were top-level carnivores (Richards et al. 2000). The evidence was a result of a stable isotope (δ13C and δ15N) analysis of mammal bone collegan which were applied on the two Neanderthals, and provided a direct measure of their diet (Richards et al. 2000). A similar case was found at the Scladina Cave in Belgium, where the isotopic analysis suggest that the Classic Neanderthal of the cave had a high protien diet which mostly came from feeding on herbivores (Bocherens et al. 1999). At another site in Belguim -Spy Cave-, archaeologists have found faunal remains that belonged to different mammals like mammoth, horse, woolly rhinoceros, reindeer, cave hyena and cave bear (Daujeard et al. 2016). The remains of the herbivores had signs of butchery on them and not scavenging as they do not appear to hold any evidences of carnivores predation (Daujeard et al. 2016).
[bookmark: _Hlk529624401]In Spain, the cave of Gorham is a sea-level cave that contained faunal remains and fossils in its levels (Stringer et al. 2008). Level III is thought to be occupied by modern humans, where level IV’s evidences show that it was occupied by Neanderthals (Stringer et al. 2008). The bones recovered from level IV belonged to terrestrial mammals such as horse, ibex, red deer, and lagomorphs as well as marine mammals and birds as shown in table 2 (Stringer et al. 2008). The marine mammals associated with Mousterian industry and the other faunal remains show signs of butchery, peeling, breakage and heat too (Stringer et al. 2008). 
In the Middle East, many sites have well preserved faunal remains. At Douara Cave in Syria, archaeologists have found remains of large mammals such as camels, goats, horses and gazelles as well as carnivores as shown in Figure 1 (C. 2004). On the other hand, four archaeological seasons were carried out at the Shanidar Cave in Iraq, and the final one was in 1964 (Evins 1982). The excavations resulted in collecting numbers of faunal remains from the site and the most collected bones belonged to herbivores such as sheeps and goats and reptiles like tortoise shown in Table 3 (Evins 1982). On the coastal side of Israel, archaeologists discovered the Kebara Cave with its Middle Palaeolithic deposits (Speth et al. 2012). Several thousands of bone fragments recovered from the site, including shells suggest that the Neanderthals whom lived there had an appetite for mountain gazelles, deer and tortoise (Speth et al. 2012).
3.2 Despite the limitations of the paleoethnobotanical records at Classic Neanderthals’ sites, the provided evidences can play as reliable sources and can be tied to Neanderthals’ diet.  Between the twelve sites mentioned earlier, there were only seven that contained evidences of Neanderthals use of plants. As shown in Table 4, dental calculus of Neanderthals of three different sites provided evidences of plants. After analysing the tartars of Spy Cave’s Neanderthals, the result showed evidences of plant microfossils which were mainly of starch (Henry et al. 2010). The same study was carried on a Neanderthal from Shanidar Cave and the dental calculus of this individual showed a variety of plant microfossils (Henry et al. 2010). The examination of these microfossils has helped in identifying them as grass seed starches from the Triticeae tribe and dates (Henry et al. 2010). Also, the study showed that these microfossils have evidences of heating by water, which indicate that Neanderthals cooked them by boiling and not by dry cooking (Henry et al. 2010). A third analysis was performed on the dental plaque of five Neanderthals from El Sidron Cave. The analysis resulted in finding chemical evidence cooked starchy foods and medical plants (Hardy et al. 2012). There were also evidences of wood-fire smoke, yet within the same calculus, chemical evidence for lipids/proteins from meat was absent (Hardy et al. 2012). 
From a Neanderthal site at Kebara Cave; nuts and seeds were recovered including wild peas. Most of seeds were identified as legumes in it appears that the Neanderthals consumed a lot of them (Shipley and Kindscher 2016). Many other carbonized plant materials were recovered, and it is thought that it was used as fuel (Shipley and Kindscher 2016). Also, carbonized plant remains were recovered from a Neanderthal site at Douara Cave in Syria too (Shipley and Kindscher 2016). These remains included small numbers of Pinus, Juniperus, Artemisia, Chenopodiaceae, Poaceae, and Pistacia pollen grains as well as nettle tree and Boraginaceae nutlets and seed spodograms (Shipley and Kindscher 2016). At another Middle-Eastern Neanderthals site of Tor Faraj, Jordan, evidences of monocot phytoliths from the Pooid grass subfamily, rush Cyperus, and reed grass have been found. At Shanidar Cave, Iraq, evidences of date palms, barely and legumes have been discovered too (Shipley and Kindscher 2016). In Europe, the Neanderthal site at Gorham’s Cave in Spain, contained evidences of plant remains including charred remains of wild olives and stone pine nut (Shipley and Kindscher 2016). Charred nut shells found in the cave among beach cobbles and other organic remains exhibited percussion marks and may have been used in plant processing (Shipley and Kindscher 2016).
4.Discussion
[bookmark: _Hlk529732428]The variety of archaeological records found in the sites can help with forming a better understanding of Classic Neanderthals dietary behaviours. The zooarchaeological records showed evidences of hunting and not scavenging, and as shown in Figure 2, patterns of medium to big herbivores hunting can be seen around the middle to the north-western side of Europe (Hublin and Richards 2010). In that region, hunting large mammals like mammoth and reindeer have been a part of the Neanderthals behavioural repertoire. In a comparison of zooarchaeological records presented in this report, it appears that the megafauna hunting increase by going further north, while evidences of medium prey increase by going south (Richter 2010). Unlike the Classic Neanderthals of higher latitudes, Classic Neanderthals of lower latitudes tended toward more varied diets. At the site of Gorham in Spain, the range of species exploited such as birds and marine mammals shown in Table 2, and the age distribution pattern of the remains strongly suggest that the exploitation of resources was not an isolated incidence, instead it required a knowledge of the prey and its seasonality (Stringer et al. 2008). In this matter, the Neanderthals’ dietary behaviour have been affected by the location of the site and the records clearly show that they adapted to the coastline environment. Also, the warmer region of the Middle East contained evidences that Neanderthals were exploiting a wide variety of food sources. Each area of the Middle East whether it is coastal, mountainous or steppe, had its own dominant mammals that Neanderthals hunted (C.Griggo 2004, Campbell 2014). As it is shown in Figure 1 and Figure 3, Neanderthals of that region have fed on other types of taxa too, which means that Neanderthals did not hunt on herds only, instead they adapted to their environment and had a varied diet.
On the other hand, isotopic analysis of European Neanderthals- whom lived above latitude N45- shown in Table 5, suggest that they were top-level carnivores (Richards and Trinkaus 2009). Also, there were no signs of aquatic food resources or freshwater fish in their diet, which indicate that their main dietary protein was from terrestrial sources (Richards and Trinkaus 2009). However, I can strongly argue that generalizing the results of isotopic analysis on Neanderthals from other regions can be seen as bias. Firstly, Isotopic analysis provides information about the sources of dietary protein over a number of years, and therefore the occasional consumption of other resources like marine mammals or fish by would be very much invisible to this method. Secondly, there are not enough evidences of isotopic analysis of Neanderthals whom inhabited close to the coastline of Southern Europe and the Middle East, and for that, it cannot be determined. Lastly, as I mentioned earlier, this method only measures protein intake, so, many low-protein foods that may have been important to the diet are invisible too. As Gerhard P. Shipley puts it in his article Evidence for the Paleoethnobotany of the Neanderthal:
Nutritional and energetic studies have indicated that Neanderthals could not have survived solely on terrestrial game and plants must have provided carbohydrates and at least some of the required nutrients and calories. The physiological limit on the amount of protein from lean meat requires that plant protein be part of the diet. At the very least, excess protein leads to a build-up of amino acids and ammonia which the consumption of plants can ameliorate. More specifically, lean meat can compose no more than 35% of dietary energy before a protein ceiling is reached and exceeding this threshold can have detrimental physiological effects.
(2016: 3)
As in the case of the Neanderthals at Gorham cave and their knowledge of the prey and its seasonality, there are other evidences elsewhere that provide an insight of Classic Neanderthals organized dietary behaviours. At Shanidar Cave, Iraq, evidences of date palms, barely and legumes have been discovered in great quantities (Shipley and Kindscher 2016). Each type of these plants has different harvest seasons, which may indicate that the Neanderthals at Shanidar Cave had a knowledge of the plants seasonality. Tying these discovers with similar finding in the same region suggest that Neanderthals collected plants and scheduled returns to harvest areas. In general, the data collected from both regions- Southern Europe and the Middle East- may suggest that Classic Neanderthals were capable of complex and organized food-gathering and hunting behaviours. In addition, both regions have paleoethnobotanical records, where in higher latitudes there are very little evidences of plant remains as shown in Figure 4. Dental calculus of Shanidar Cave and El Sidron Cave Neanderthals showed evidences of cooking on the plants microfossils, combining this to the other paleoethnobotanical records of both regions may indicate that Neanderthals of lower latitudes included cooked plants in their diets. However, dental calculus of Spy Cave’s Neanderthal showed evidences of plant microfossils which were mainly of starch (Henry et al. 2010). Neanderthal’s consumption of these starchy plants does not contradict data from isotope analysis, because as I mentioned earlier, isotopic analysis only shows the protein intake in meat and plant foods. In contrast, it may contradict with the idea of the effect of location on Neanderthals diet. To be able to solve this problem it is important to understand how dental calculus works. According to Shipley, ‘Calculus is composed of mineralized plaque which generally accumulates over an individual's life and may therefore provide information about dietary behaviour over a relatively long period.’ (Shipley and Kindscher 2016: 3). In this matter, starchy plants found in the dental calculus can be a result of consuming chyme and Neanderthals may consumed the digestive system and stomach contents of their prey. As I see it, this is a logical explanation since there are no evidences of plants remains from the same region. Combining this to the other evidences gathered and studied in this report, it appears that Neanderthals of higher latitudes can be more carnivores than Neanderthals in lower latitudes. This does not mean that Neanderthals of lower latitudes are omnivores, instead it means that Neanderthals of lower regions included plants in their diet. This can conclude that generalizing the dietary behaviours of Classic Neanderthals is bias and other types of evidences should be taken under consideration. For further studies, it is important to understand the role of location as well as climate in order to have a greater insight on Neanderthals diet. 


5.Conclusion
To conclude, it seems likely that the studied records have showed a great example of the nature of adaptation. It also shows that the dietary behaviours of Neanderthals were primarily controlled by the location of which they inhabited, and therefore it is wrong to generalize the dietary behaviours of Classic Neanderthals. This will not be determined without a clear study of two cases. The first case is the tophonomic processes of plants remains in caves and this will help with having a bigger understanding of the consumption of plants by the Northern European Neanderthals and therefore understand their dietary behaviours. Also, it can help with understanding the dietary differences between them and Neanderthals of other regions. The second case is the isotopic analysis of Neanderthals bones at coastal areas. This can help with identifying the source of protein in their diet and therefore help to understand their dietary behaviours. 
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Tables and Figures
	Site
	Zooarchaeological Record
	Paleoethnobotanical Record

	Vindija Cave, Croatia
	YES
	NO

	La Ferrassie 1, France
	YES
	NO

	Saint-Césaire I, France
	YES
	NO

	Salzgitter Lebenstedt, Germany
	YES
	NO

	Scladina Cave, Belgium
	YES
	NO

	Kebara Cave, Israel
	YES
	YES

	Douara Cave, Syria
	YES
	YES

	Shanidar Cave, Iraq
	YES
	YES

	Gorham’s Cave, Spain
	YES
	YES

	Spy Cave, Belgium
	YES
	YES

	El Sidron, Spain
	NO
	YES

	Tor Faraj, Jordan
	NO DATA
	YES


Table 1- Archaeological records found at Classic Neanderthals’ sites.
	Taxa
	Level IV

	Cervidae
	27

	Equidae
	2

	Bovidae
	2

	Caprinae
	18

	Phocidae
	1

	Felidae
	6

	Canidae
	3

	Hyaenidae
	19

	Ursidae
	2

	Carnivora indet
	6

	Leporidae
	140

	Aves
	112

	Fish
	2

	Unidentified
	177

	Total
	517


Table 2-Taxonomic identification of plotted fossils recovered from level IV of Gorham's Cave (Stringer et al. 2008).
[image: ] Table 3-Representation of various taxa including the number of bones found in each Mousterian level at Shanidar Cave.
		Location
	Archaeological context
	Form of evidence

	Douara Cave, Syria
	Soil
	Endocarps, seeds, spodograms, nutlets

	
	Soil
	Pollen

	El Sidron, Spain
	Dental calculus
	Phytoliths

	
	Dental calculus
	Chemical compounds

	
	Dental calculus
	Starches, acids, pyrolyzed lutein

	Gorham’s Cave, Gibraltar
	Artifact
	Beach cobbles

	
	Soil
	Plant remains

	
	Soil
	Starch

	Kebara Cave, Israel
	Soil
	Acorns, nuts

	
	Soil
	Phytoliths

	
	Soil
	Seeds

	Shanidar Cave, Iraq
	Dental calculus
	Phytoliths, starches

	
	Soil
	Starch

	
	Soil
	Pollen

	Spy Cave, Belgium
	Dental calculus
	Starches

	Tor Faraj, Jordan
	Soil
	Phytoliths, seed husks

	
	
	





Table 4-forms of evidence for plant use by Neanderthals at the studied locations.
[image: ]
Table 5- Adult Classic Neanderthal bone collagen carbon and nitrogen isotope results from sites with latitudes over N45.
[image: ]
Figure 1 Representation of the mammals found in Douara Cave.
[image: ]
Figure 2 Hunted herbivores around Europe.
[image: ]
Figure 3 distribution map showing the Classic Neanderthals’ sites in the Middle East with the dominant prey of each area.
[image: ]
Figure 4 Distribution map showing Classic Neanderthals' sites that contain zooarchaeological record only and sites that include a paleoethnobotanical records.
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Specimen Country  57C(%)  5'"N(%) Radiocarbon age (*“CyearsBP)  Calendar age (cal years 8P)
Scladina 18-4 Belgium 212 18 ~35,000-40,000 8P ~40,000-44,000
Spys72a Belgium 198 " 32,500 to ~36,350 B ~37,000-42,000
st Cesaire 1 France 198 na ~35,000-40,000 8P ~40,000-42,000
Vindija 208 Croatia 202 103 32,400 = 800 (OXA-X-2089-06) 36,903 = 1,145
Vindija 207 Croatia 205 108 ~30,000-35,000 8P ~34,000-40,000
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