[bookmark: _GoBack]Critically discuss whether recent DNA analyses can provide reliable information on the identity, origin and spread of ‘Celtic’ populations in the 5th-1st century BC.
In 2008 Millar and others announced to the archaeological community that the study of archeogenetics was riding atop the ‘crest of a … wave’[footnoteRef:1] of a new generation of improved techniques in the analysis of aDNA[footnoteRef:2]. This essay will therefore be establishing the extent of genetic data’s role in exploring aspects of cultural identity and transhumance of ‘Celtic’ populations within the La Tène period[footnoteRef:3]. Before we can grapple with the reliability of aDNA evidence in this context first we ascertain two key elements, what raw information does aDNA analysis show us and how does this information fit into current theories of the spread and identity of ‘Celtic’ populations within our time period? However, firstly we must construct an understanding of what ‘Celtic’ means in regard to this question. The terms ‘Celtic’ and ‘Celt’ are notoriously problematic and as Green states they centre around the relationship, or lack of, between ‘material culture, ethnicity and language’[footnoteRef:4]. These terms imply a level of cultural or ethnic homogeneity that we simply cannot recognise across the geographic and chronological distance of the so-called ‘Celtic’ world[footnoteRef:5], this will invariably be important to this discussion as aDNA evidence completely disregards all of these cultural and linguistic factors. [1:  Millar, et al., 2008, p. 351.]  [2:  Ibid., p.351.]  [3:  Müller, et al., 2008, p. 462. These authors established the chronology of the La Tene period in Switzerland as follows: La Tène A 450-400BC, La Tène B 400-240BC and La Tène C 240-150BC.]  [4:  Green, 1996, p. 3.]  [5:  Evans, 1996, p. 8.] 

The sequencing of an individual’s DNA enables the examination of their genetic makeup and thus the range of haplogroups exhibited by them. Haplogroups themselves are mutations on the mitochondrial DNA molecule and different haplogroups are exhibited by different ethnicities and groups of people across the world[footnoteRef:6]; the study of mapping these maternal lineages is known as ‘phylogeography’[footnoteRef:7]. This can be fairly reliable in itself if large data sets are available for comparison as the variations in mitochondrial DNA is reflected in the dispersal of early humans[footnoteRef:8] and other subsequent divisions. The so-called ‘next-generation sequencing’ techniques, polymerase chain reaction in particular, now allow us to extract complete genomes quickly and reliably from even the smallest and fragmentary material[footnoteRef:9]. It is also apparent that in our modern setting, at least since 2005, many of the previously inherent difficulties in reliably sequencing genomes are now almost negligible with the sequencing being performed at a high level of accuracy[footnoteRef:10]. Thus, we know the process of aDNA analysis itself is remarkably accurate at producing these fully sequenced DNA from relatively little source material and thus is able to through the use of extrapolation of modern genetic data identify the arrival of a genetically distinct group in an area but how does this reflect in a La Tène period context? [6:  Millar, et al., 2008, p. 352.]  [7:  Ibid., p.352.]  [8:  Ibid., p.352.]  [9:  Ibid., p.353.]  [10:  Ibid., p.353.] 

The 5th-1st centuries BC are characterised by the emergence of La Tène style artwork and material culture with militaristic societal organisation. These cultural attributes originated in an area of temperate Europe north of the Alps and Transalpine regions, and over the subsequent three to four centuries evidence for culturally ‘Celtic’ practises can be found from Asia Minor to the Atlantic coast of France and from the Iberian Peninsula to the British Isles[footnoteRef:11]. In this time period the archaeological record, alongside corroborative historical accounts, suggest that some form of transhumance of groups of culturally ‘Celtic’ people also occurred alongside this spread of cultural practises. But how much of this expansion of the sphere of ‘Celtic’ influence can be placed upon the large-scale movement of people? If the classical authors are to be believed then we would have the situation of large marauding armies of ‘Celts’ pillaging down into the Greco-Roman world, sacking both Rome and Delphi before migrating as a horde and settling in the Po valley and Galatia[footnoteRef:12]. This deliberately barbarous characterisation of these peoples is of course mostly at odds with what we find in the archaeological record, which implies a process of great cultural exchange alongside the movement of peoples as individuals and as communities. The evidence for the expansion of ‘Celtic’ culture, people and language can be split into three principal categories[footnoteRef:13]: Archaeological evidence, Historical accounts and linguistic evidence. The first detail that presupposes the study of these three distinctions is that it is not necessary for an individual of a certain ethnicity to display a rigidly corresponding cultural identity. Take for example the British Isles, Caesar never once in his account of the Gallic Wars conflated the indigenous inhabitants of the island with the continental Celts[footnoteRef:14], and regularly makes the distinction between the Belgic Atrebates living in Britain and the indigenous ‘Britons’[footnoteRef:15]. Yet the archaeological record in the south of Britain would suggest a high level of adoption of La Tène art styles, urbanisation and funerary practises[footnoteRef:16] with little evidence for a large-scale ‘Celtic’ migration to the island[footnoteRef:17] thus demonstrating the ability for cultural diffusion or bricolage[footnoteRef:18] to occur without an mass migration event in 5th-1st century BC Britain.  [11:  Green, 1996, p. 6.]  [12:  Rankin, 1996, pp. 21-32.]  [13:  Green, 1996, pp. 6-7.]  [14:  Caesar. Gallic War. 4.20-5.24]  [15:  Ibid., 4.21]  [16:  Wait, 1996, p. 497.]  [17:  James, 1999, p. 84.]  [18:  Haeussler, 2013, pp. 84-85.] 

Whilst I cannot possibly dispute the fact that detailed aDNA studies can, in theory, chronologically pinpoint the arrival of groups of people to an area[footnoteRef:19] I do find issue with the current scale of aDNA evidence for the ‘Celtic’ world in the 5th-1st centuries BC[footnoteRef:20]. The very nature of aDNA evidence and the subsequent statistical treatment that it must undergo to demonstrate patterns of variations and changes in them, requires a large pool of data from a great geographic and chronological distribution[footnoteRef:21]. Here we encounter the issue of shifts in funerary practices in the 5th-1st centuries BC, Wait identifies that many different and locally created funerary practises develop in this time period, with a particular focus on the increase in cremations during the La Tène period[footnoteRef:22], it quickly becomes apparent that any data collected cannot be representative of these communities. Add to this the fact that typically only people of a higher social standing receive ‘proper’ burials[footnoteRef:23] and that only a proportion of remains survive the two-millennia between now and then only compounds this issue.  [19:  Pala, et al., 2016, p. 354.]  [20:  James, 1999, p. 84.]  [21:  Ibid., pp. 84-85.]  [22:  Wait, 1996, p. 497.]  [23:  James, 1999, p. 84.] 

Of greater significance to exploring the cultural exchanges and movement of people in this period is the field of isotopic analysis. In 2014 the results of an extensive isotopic analysis into 77 inhumations at the site of Münsingen-Rain[footnoteRef:24], through the use of δ¹³C, δ³⁴S and δ¹⁵N stable isotopes, was able to demonstrate to a high degree of certainty evidence of individuals movements, geographical origins and dietary richness[footnoteRef:25]. This evidence is indefinitely more useful in determining identity, origin and movement of this particular community than the determination of the individual’s ethnic makeup. Furthermore, and as if to solidify the point none of the remains at Münsingen were determined to have sufficient traces of DNA for analysis[footnoteRef:26] and potential familial groupings present at the cemetery were instead determined through an osteological examination of the skulls[footnoteRef:27]. To solidify this point further stable isotopes are more resistant to alteration or degradation over time, as they remain stable over vast periods of time unlike DNA which is more prone to damage, mutation and contamination[footnoteRef:28]. [24: Moghaddam, et al., 2014.]  [25:  Ibid., pp. 150-157.]  [26:  Ibid., pp.150.]  [27:  Müller, et al., 2008, p. 466.]  [28:  Millar, et al., 2008, p. 388.] 

To conclude, whilst I firmly believe that aDNA analysis can provide information that is useful in determining the arrival of a particular ethnic grouping to an area, it cannot without being effectively used in conjunction with a combination of archaeological, linguistic, historical and isotopic evidence provide a clear interpretation of cultural identity and thus the spread of ‘Celtic’ culture irrespective of its usefulness in determining the movements of large groups of people.
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