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Convergence in situ: the formation of the Indo- 
European branches and the Bronze–Iron transition 

 
John T. Koch 

 

 

 

 
The archaeogenetic support for the steppe hypothesis of the Indo-European homeland leads to re-assessments 
of unresolved issues of historical linguistic theory. This study argues that the shorter time depth of the Steppe 
Hypothesis and what we now know about the relatively rapid and massive spread of steppe ancestry is more 
consistent with a ‘convergence in situ’ model for the formation of Indo-European branches. In this theory, the 
primary process is that of a geographically over-extended dialect continuum of shallow differentiation in which 
the branches formed amongst adjacent dialects within emerging socio-cultural networks during the Bronze Age. 
The separated branches then decisively crystalized during the Bronze–Iron transition. 

 
 

Introduction 
Particularly if we accept some version of the Steppe 
Hypothesis, as now supported by ancient DNA evidence 
(Allentoft et al. 2015; Haak et al. 2015; Anthony & Brown 
2017; Reich 2018; this volume Chapter 10), the formation 
of the Indo-European branches will be seen as the result of 
processes that ran their course largely during the Bronze 
Age. Despite the archaeogenetic breakthroughs and ongo- 
ing advances in our understanding of the archaeological 
record of western Eurasia in later prehistory, mapping onto 
archaeological cultures of the ‘proto-branches’ intermediate 
between Proto-Indo-European and the attested languages – 
i.e., Proto-Greek, Proto-Celtic, Proto-Germanic, and so on – 
remains a formidable challenge. In large part this continuing 
uncertainty is due to a fundamental fact, i.e., the independ- 
ence of the transmission of genes and languages. It is most 
often the case that a first language is transmitted from parent 
to child – thus genes and language together. But there is no 
biological imperative for this. Not infrequently, individuals 
or whole groups will find it advantageous to learn a second 
language and then pass this on to their children as a first 
language (cf. Koch & Fernández Palacios 2019). When this 
happens, the result will be genetically unrelated populations 
speaking the same language and closely related populations 
speaking different languages. 

This chapter deals with a different, purely linguistic, 
problem that further complicates efforts to track the forma- 
tion of the Indo-European branches through the Bronze Age 
archaeological record. There is reason to see a significant 
disparity between the proto-branches as reconstructed by 
the unalloyed historical-comparative method over the past 
two centuries and real languages spoken by real populations 
pinpointable at specific times and places in later prehistory. 
In other words, although Proto-Celtic, etc., can stand as 
invaluable tools for working out sound laws and their order, 
as well as indicating degrees of relatedness between attested 
languages, the unattested nodal points on the Indo-European 
family tree might be better understood as abstractions at a 
significant remove from the real languages spoken by real 
Bronze Age people. 

 
 

The dilemma of Celtic origins 
As an editor of these collected research papers, I note the 
good fortune that they include a thought piece by the lead 
author of a recent archaeogenetic study (Patterson et al. 
2022; this volume Chapter 10) that stands out as a mile- 
stone towards a better understanding of Europe’s Atlantic 
façade during the Bronze Age. Patterson’s contribution 
here frames the linguistic dilemma clearly: Celtic first 
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arrived in the British Isles 1) either with the migration of 
~1300–800 BC that brought about 50% shift in the genetic 
makeup of southern Britain or 2) with the entry of Beaker 
groups ~2450–2000 BC to Britain and Ireland, bringing up 
to a 90% shift when contrasted with the Neolithic genomes 
of the Atlantic Archipelago (Olalde et al. 2019; cf. Cassidy 
et al. 2016). So, broadly speaking, that would be either 
about 3000 or about 4000 years ago. Patterson views the 
later, Middle/Late Bronze Age scenario as more probable 
though allows that the earlier Beaker scenario cannot be 
ruled out. 

Generally, I agree that the problem can be narrowed down 
in this way based on what we know so far. The fact that the 
data indicates a very different genetic profile in Britain and 
Ireland during the Neolithic – one not agreeing closely with 
any early Indo-European-speaking regions – together with 
the comparative stability and isolation of the British popu- 
lation in the Iron Age, ~800 BC–AD 43, makes it unlikely 
that Celtic or the speech forms that became Celtic arrived 
before ~2450 BC or after ~800 BC. 

Although the archaeogenetic evidence changes forever 
how this problem must be considered, it is ultimately a 
linguistic, rather than a genetic, question. When we think 
about ‘Celtic’ in this context, this means a reconstructed 
language situated in the gap between Proto-Indo-European 
and the several attested Celtic languages. So how we think 
Celtic and the other Indo-European branches formed in 
that gap is crucial if the specialists are not to talk past 
one another. If migrants into Britain about 4000 years ago 
spoke an early Indo-European language (or languages) and 
those who followed about 3000 years ago did likewise, 
to what extent must these have been – or even could they 
have been – different languages? That is both a theoretical 
question for linguists but first and foremost it must be seen 
as a practical matter in the lives of Bronze Age people. If 
the descendants of Britain’s Beaker folk could speak to the 
Continental incomers of the Middle to Late Bronze Age 
using the first languages of both groups, do we possibly 
have a non-dilemma? 

 
The Indo-European dark ages 
The well attested Indo-European branches are usually reck- 
oned as numbering ten. These are, in approximate order of 
their appearance in writing: Anatolian, Indo-Iranian, Greek, 
Celtic, Italic, Germanic, Armenian, Tocharian, Balto-Slavic, 
Albanian. Possible higher order unities, Italo-Celtic and 
Greco-Armenian, remain uncertain and controversial 
(Watkins 1966; Cowgill 1970; Ringe et al. 2002; Clackson 
& Horrocks 2007; Kortlandt 2007; Weiss 2012; Schrijver 
2016). Meagrely attested languages like Thracian possibly 
reflect additional branches, while others may have died 
out leaving no records at all. Higher unities of some sort – 
such as the early grouping of Indo-European that became 

Indo-Iranian, Balto-Slavic, and Germanic (proposed in 
Ringe et al. 2002) – remain even less certain. 

As mentioned in both Patterson’s contribution and my 
own other paper here (Chapter 11), it remains paradoxically 
true that the where, when, and archaeological context of 
post-Anatolian Proto-Indo-European (aka, Nuclear [Proto-] 
Indo-European: NIE) in deeper prehistory is less mysterious 
than are the circumstances of many of the nodal points fur- 
ther down on the Indo-European family tree, even though 
these stand closer to the horizon of written records. Thus, 
the four-way correlation of post-Anatolian Indo-European 
≅ the Yamnaya Cultures ≅ the Pontic-Caspian steppe ≅ the 
steppe genetic component is now much more firmly estab- 
lished than, for example, Proto-Celtic for which there is, at 
present, no agreed-upon archaeological culture, homeland, 
or genetic profile. 

This problem of the Indo-European dark ages pre-dates 
the archaeogenetic revolution (Mallory 1996). But the 
sequencing of ancient genomes has, if anything, intensi- 
fied the disparity between the relative certainty over the 
homeland of post-Anatolian Indo-European and some of 
its later prehistoric offspring. This is because it appears 
virtually impossible that the proto-branches interacted as 
first encounters of groups that were very different geneti- 
cally, groups that had previously been long isolated from 
one another. The latter is what had happened when Euro- 
pean hunter-gatherers first came into contact with farmers 
migrating from Anatolia or then when those early European 
farmers (EEF) encountered pastoralists spreading from the 
steppe. With populations so distinct and long isolated, we 
can easily minimize so far as to virtually exclude the pos- 
sibility that they spoke the same language, dialects of the 
same language, or closely related languages. 

For the central questions dealt with in Patterson et al. 
(2022), relating to the rise of EEF ancestry in southern 
Britain ~1300–800 BC and the inverse shift in south-west 
Europe during the same period, the possibility that all the 
groups involved spoke early Indo-European languages 
cannot be excluded. In fact, that seems more likely than 
not. And ‘early’ in this context must be understood also to 
mean ‘still very similar’. Population movements in Bronze 
Age Europe more often involved contact between groups 
both of whom had blends of high levels of steppe and EEF 
ancestry. In southern Britain and the Iberian Peninsula, 
both the incoming and longer-established populations had 
mixed steppe and EEF ancestry, their proportions shifting 
towards convergence during the Middle/Late Bronze Age. 
And at this period, we are not so far removed in time – and 
by implication linguistic evolution – from Proto-Indo- 
European itself. Therefore, we cannot so easily exclude the 
possibility that such Bronze Age peoples in contact spoke 
the same language or early Indo-European languages that 
were still similar enough to retain a significant degree of 
mutual intelligibility. 



12. Convergence in situ: the formation of the Indo-European branches and the Bronze–Iron transition 205 
 

 

 

Reconstructed proto-languages and the historical- 
comparative method 
The basic historical linguistic approach to the various pre- 
historic, hence reconstructed, nodes on the Indo-European 
family tree is to conceive of each as undifferentiated into 
early, middle, and late stages, and likewise lacking dialects, 
registers, or specialist word sets. It is as if every competent 
adult speaker of the language possessed exactly the same 
sound system, grammar, and lexicon. When scrutinizing 
these issues in finer detail, most linguists will of course 
modify or abandon such assumptions. With living languages 
and fully attested languages of the past – if their speakers are 
sufficiently numerous, occupy a sufficiently large territory, 
and their society has more than minimal complexity – there 
will be regional dialects, registers appropriate to not univer- 
sally inclusive social domains, and vocabulary known only 
to occupational specialists (cf. Robb 1993). 

The reconstruction of Proto-Celtic, Proto-Germanic, Pro- 
to-Greek, and so on with single invariable sound systems, 
grammars, and lexicons is an artefact of the historical- 
comparative method. The core idea is to reconstruct the 
latest common ancestor of the attested languages within the 
family. For example, numerous cognate words occur across 
the attested Celtic languages and from these one reconstructs 
their Proto-Celtic ancestors, reversing all the sound laws in 
their consistent regularity. For example, Old Irish cenn, Old 
Welsh and Old Breton pen(n), Gaulish penno- (in names), 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Proto-Indo-European 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Anatolian 

 
Albanian 

 
Anatolian 

Armenian 

Balto-Slavic 

Cel�c 

Germanic 

Greek 

Indo-Iranian 

 
Italic 

Tocharian 

Proto-Indo-European 

all meaning ‘head’, derive from Proto-Celtic *kwennom 
‘head’. This is algebraic. We solve for a single X, not X, 
X′, and X′′. And solving for a single X over the hundreds 
of comparable items shared across the attested Celtic lan- 
guages, or cognate languages within any other family, then 
accumulates into something approaching fully reconstructed 
languages – Proto-Celtic in this example – but lacking dia- 
lects, registers, and jargons to convey specialist knowhow. 
So some adjustment of the basic method is necessary to bring 
the reconstructions into line with linguistic reality. Such an 
adjustment will be analogous to the calibration required to 
bring raw radiocarbon dates, as achieved by the primary 
technique, closer to chronological accuracy. 

 
Convergence in situ (CIS) 
At least some of this discrepancy is overcome if we adopt 
the different concept of the formation of the Indo-European 
branches proposed by Garrett (1999; 2006). As acknowl- 
edged, that proposal was to a significant degree inspired by 
the earlier work of another Berkeley linguist, which attempted 
to explain her observations: ‘The striking feature of the IE 
family tree is the early, almost simultaneous spread of many 
branches from a single root’ (Nichols 1998, 256) and that 
Indo-European ‘has the greatest number of primary branches 
of any known genetic grouping of comparable age’, which 

Tocharian? ? ? ? ? ? ? ? ? 
 

Figure 12.1. ‘Bad trees’: attempting to explain the Indo-European 
branches using a traditional family-tree model can lead to either 
the very implausible primary split into ten or so primary branches 
or series of binary splits, which, after Anatolian and possibly 
Tocharian, become very difficult to put conclusively into order, 
as well as compressing into a plausible absolute chronology and 
archaeological context between post-Anatolian Indo-European 
(≅ Yamnaya) and the attested languages (J. T. Koch). 

 
 

is ‘the hallmark of a language family that enters a spread 
zone as an undifferentiated single language and diversifies 
while spreading’ (Nichols 1997, 138; cf. Garrett 1999, 148). 
This interpretation can be understood as based on an analysis 
like Dyen’s: ‘As traditionally conceived, the Indo-European 
daughter languages (Proto-Germanic, Proto-Greek, etc.) and 
Proto-Indo-European constitute a simple family-tree’ (Dyen 
1956, 612–13). In other words, the family tree does not have 
an agreed superstructure of higher order binary branchings, 
like that proposed by Ringe et al. (1998; 2002), but rather 
ten or more primary branches (Fig. 12.1).1 

Garrett’s case was worked out mainly on the example 
of Greek, though he extended conclusions to the branched 
structure of the entire family, notably touching on Celtic. 
Ringe et al. (2002, 108) acknowledge the proposal as 
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demanding consideration, though running generally counter 
to their premises. I picked up the idea, focusing on Celtic 
(Koch 2013). Though ‘Garrett’s theory’ would be an accu- 
rate label for this proposal, ‘convergence in situ’ is less 
opaque, so CIS for short. Its gist is that a not yet much 
diversified proto-language spread widely and relatively 
rapidly to form a dialect continuum of shallow differentia- 
tion. Dialects in contact then continued to share innovations 
while not yet greatly evolved from the proto-language in 
linguistic domains including phonology and morphology. 
In effect, ‘language boundaries’ had not yet sharpened 
as barriers between contiguous dialects (on the language 
boundary concept, cf. Dyen 1956, 612). The continuum 
then fragmented, as new socio-cultural areas arose so that 
subsets of dialects within these distinct areas converged to 
crystallize as branches. Emerging language-based group 
identities played a role in this transformation, as for exam- 
ple, the opposition of Ἕλληνες to Βάρβαροι amongst the 
Iron Age Greeks (Nichols 1998, 240). 

The pattern of the branches cannot be assumed to con- 
tinue the first-order genetic relationships between the dia- 
lects of the initial post-spread continuum. In Garrett’s words, 

... the familiar branches arose not by the differentiation 
of earlier higher-order subgroups – from ‘Italo-Celtic’ to 
Italic and Celtic, and so on – but by convergence among 
neighbouring dialects in a continuum. Dialect continua are 
typical in shallow-time-depth language families … Con- 
vergence, together with loss of intermediate dialects in the 
prehistoric continuum, has created the historical mirage of 
a branchy IE family with its many distinctive subgroups. 
(Garrett 2006, 139) 

… the loss or ‘pruning’ of intermediate dialects, together 
with convergence in situ among the dialects that were to 
become Greek, Italic, Celtic, and so on, have in tandem 
created the appearance of a tree with discrete branches. But 
the true historical filiation of the IE family is unknown, and 
it may be unknowable. (Garrett 2006, 143) 

… It follows that Proto-Greek – or if this did not exist, 
IE speech that was to become Greek – was linguistically 
closer to IE than has been supposed. I suggest more gen- 
erally that we should contemplate models of IE phylogeny 
that assign a greater role in the formation of IE branches 
to convergence in situ. (Garrett 2006, 147) 

In some key respects, CIS had been anticipated by Nichols, 
in countering what she sees as a widely held assumption 
that 

PIE was spoken in some locale and spread out widely only 
after its break-up. (Nichols 1998, 223) 

… However, a minimally differentiated Common IE 
spread, diverging into daughter branches only after and as 
a result of the spread. (Nichols 1998, 256) 

As a matter of time depth and homeland, CIS as formulated 
by Garrett then myself has been consistent with the Steppe 
Hypothesis of Indo-European dispersal (e.g., Anthony & 

Ringe 2015).2 However, the idea that Indo-European arrived 
as Proto-Indo-European in the lands where the Celtic lan- 
guages were later attested, and that it evolved into Celtic in 
situ there, was a feature of the Anatolian Hypothesis as set 
out by Renfrew, who ‘would prefer to see the development 
of the Celtic languages, in the sense that they are Celtic as 
distinct from generalized Indo-European, as taking place 
essentially in those areas where their speech is later attested’ 
(1987, 245; 1999; cf. Garrett 1999, 155; Renfrew 2013). 
But Renfrew’s model involved a greater time depth, with 
Proto-Indo-European reaching the Atlantic façade with the 
first farmers, so reaching Britain and Ireland ~4000 BC 
(Renfrew 2000). 

The archaeogenetic evidence has been widely claimed 
as confirming the Steppe Hypothesis, or some version of it, 
and so the later chronology for the Indo-European dispersal 
(e.g., Allentoft et al. 2015; Haak et al. 2015). This data would 
therefore falsify the phylogenetic approaches claimed to 
confirm the deep chronology of the Anatolian chronology 
(Gray & Atkinson 2003; Pagel &Meade 2006; Bouckaert 
et al. 2012; 2013; Heggarty et al. 2023). This approach 
has been forcefully criticized (Pereltsvaig & Lewis 2015) 
or, adopting different principles, has led to a chronology 
consistent with the Steppe Hypothesis (Chang et al. 2015). 
Certainly many, possibly most, historical linguists remain 
sceptical about methods attempting to reach absolute dates 
on the supposition that core vocabulary is lost at a regular 
rate. On the other hand, this phylogenetic research may 
provide useful pointers for relative chronology. Even so, 
with the small numbers of lexical items used, a few revised 
etymologies or old loanwords mistaken for inheritances can 
drastically shift results. 

To update the Steppe Hypothesis so as to line up with the 
facts as known, as I now write, it is best to specify that the 
relevant proto-language is post-Anatolian Indo-European, 
also known as Nuclear Indo-European (NIE). There is recent 
doubt that linguistic-archaeological-genetic-geographic 
correspondence PIE ≅ Yamnaya ≅ steppe cluster ≅ Pon- 
tic-Caspian steppe includes the subfamily to which Hittite 
belongs (Lazaridis 2018; Reich 2018; Lazaridis et al. 2022; 
2024), using the symbol ≅ to mean ‘usually corresponds to, 
more or less equals’. 

The reason for returning to the CIS idea now is that, 
since its earlier outings, advances have been made in three 
areas that harmonize well with it: 

1. the ‘archaeogenetic revolution’ (note especially Allentoft 
et al. 2015; Haak et al. 2015; Olalde et al. 2019; Patterson 
et al. 2022); 

2. archaeological science revealing large scale long distance 
movement of metals in the Bronze Age (especially Ling 
et al. 2014; 2019; Nørgaard et al. 2019; 2021; Williams & 
Le Carlier de Veslud 2019; Berger et al. 2022; Williams 
2023; cf. Radivojević et al. 2018); 
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3. the Celto-Germanic vocabulary as studied in Koch (2020; 
2024) and Chapter 11 in this book. 

It may now be possible to develop the CIS idea further to 
better account for a range of linguistic and non-linguistic 
processes in Bronze Age western Eurasia. 

 
Mycenaean and Proto-Greek 
As mentioned, Garrett’s CIS proposal relied mainly on 
the example of Greek. It may be useful to recap in brief 
some of his main points. Greek is fortuitous as being well 
attested in several Iron Age dialects, which had been objects 
of intense philological study for over a century when the 
work of Alice Kober, Michael Ventris, and John Chadwick 
led to the discovery that the texts of ~1400–1200 BC in 
the Linear B syllabary were written in a language identifi- 
able as Greek. Therefore, a Proto-Greek had already been 
reconstructed in detail before this decipherment, as the latest 
common ancestor of the attested dialects of the archaic and 
classical periods. That detailed reconstruction could then be 
compared with the ‘honest to God’ Bronze Age Greek of 
deciphered Linear B. And they were not identical. There 
were two general, and deeply significant, disparities between 
the reconstruction and the reality. 

1. Mycenaean was not Proto-Greek or Common Greek – 
i.e., an undifferentiated common ancestor of all the 
attested dialects – but was already a dialect, showing 
innovations that never occurred in West Greek dialects, 
so effectively a Pre-Arcado-Cypriot. For example, *-ti 
of Indo-European active primary verbal endings had 
become -si in Mycenaean, as in ehensi ‘they are’, a 
change found also in the Iron Age dialects Attic-Ionic and 
East Aeolic, as well as Arcado-Cypriot, but preserved in 
West Greek ’εντί (Garrett 2006, 139). 

2. Sound changes and morphological innovations from 
Proto-Indo-European that are found in all the Iron 
Age Greek dialects – and thus reconstructable for 
their latest common ancestor – had not yet occurred in 
Mycenaean. For example, Mycenaean appears to have 
preserved seven of the eight inflected cases of the Proto- 
Indo-European noun, whereas the Iron Age dialects had 
shared innovations reducing these to a system of five. 
Mycenaean preserved the labiovelars *kw, *gw, *kwh of 
Proto-Indo-European, but these have been shifted to 
labials in all Archaic and Classical Greek. Mycenaean 
also preserves Proto-Indo-European *y and *w in most 
positions (Garrett 2006, 140). 

In other words, the Mycenaean situation was very unlike 
what had been supposed for a reconstructed Proto-Greek 
as a node on the Indo-European family tree. The attested 
Late Bronze Age language was, on the one hand, signifi- 
cantly closer to Proto-Indo-European than the Proto-Greek 

produced by the historical-comparative method applied 
to the Greek dialects, but, on the other, also closer to the 
dialectal situation of the Iron Age than had been supposed 
before the decipherment. Therefore, there never was a 
fully developed uniform Greek branch. As a matter of 
its general character, Mycenaean had become Greek in 
its vocabulary, name stock, and derivational patterns, but 
remained closer to post-Anatolian Indo-European in key 
aspects of its phonology and morphology. That means that, 
as Garrett claims, Proto-Greek per se never existed; it was 
a mirage, an artefact of a powerful but imperfect method. 
However, to throw such Neo-Grammarian reconstructions 
aside as altogether valueless would be a step back, as they 
have achieved – and continue to achieve – so much for 
our understanding of old texts and linguistic relationships. 
Rather, the reconstructions remain invaluable as pointers 
or approximations, two-dimensional models to render 
multi-dimensional realities, analogous to statistical medians 
and means that are sometimes useful but can also mislead 
in over-simplifying more complex realities. 

 
Application to Celtic and Germanic 
If we assume that the Celtic and Germanic branches emerged 
in ways similar to those observed in Greek, that leads to 
general expectations. These include the following. 

• The full gamut of Proto-Indo-European to Proto-Celtic 
sound changes (e.g., the weakening and loss of *p) 
and those of Proto-Germanic (e.g., Grimm’s law (Fulk 
2018, 102–12)) would not have been complete before 
the Bronze–Iron transition. As the Germanic sound law 
known as Verner’s law (Fulk 2018, 107–12) acts on the 
output of Grimm’s law and is also dependent on the Proto- 
Indo-European, rather than Proto-Germanic, position of 
the accent, it is most likely that both the Pre-Germanic 
and Pre-Celtic dialects of the Bronze Age retained the 
Proto-Indo-European position of the accent. That infer- 
ence also suggests that mutual intelligibility remained 
at a relatively high level (cf. Koch 2022). Effectively, 
the dialects that were to become Celtic and those that 
were to become Germanic were still dialects of a single 
post-Anatolian Indo-European language. 

• The common Celto-Germanic vocabulary – the 175 words 
discussed in Koch (2020) and Chapter 11 here – implies 
that these Pre-Celtic and Pre-Germanic dialects were 
also sharing significantly in the formation of the lexi- 
cons and name stock that were to be characteristic of 
both branches. In this respect they were comparable to 
Mycenaean Greek, but in the north-west the two pre- 
branches were developing together within a common or 
overlapping socio-cultural space. 

• On the other hand, Pre-Celtic and Pre-Germanic would 
neither one nor together have been a single unified 
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dialect, or even two single undiversified dialects. Some 
of the variant innovations that are recognized as defin- 
ing characteristics of individual attested languages and 
subgroupings – e.g., Brythonic or North Germanic – 
would already have been appearing in some of the Bronze 
Age dialects, although the processes defining Proto-Celtic 
and Proto-Germanic were not yet complete. In other 
words, as Mycenaean was already distinct from West 
Greek, it is possible that there were Pre-Celtic dialects 
that already showed some Pre-Goidelic, Pre-Gaulish, or 
Pre-Celtiberian innovations. 

• As we have no evidence for a language-based Greek 
identity – Ἕλληνες versus Βάρβαροι – in Mycenaean, it 
is also likely that speakers of dialects that later became 
Celtic and Germanic did not have distinct language-based 
identities in the Bronze Age. The Celto-Germanic word 
*alyo-morg- ‘foreigner’ can be seen from its etymology, 
‘one from another country, one from beyond the border’, 
to be territorially based, rather than language based. 

• There is inadequate comparative evidence to show that 
there had been a language-based Indo-European group 
identity prior to the formation of the branches. Had 
there been one, cognate versions of the same group 
name would be expected across several branches. And 
to imagine that such an identity existed in the absence 
of adequate supporting evidence could of course favour 
ideologies that are dangerous as well as baseless. 

 
Some potential advances 
CIS offers a potentially better framework than the traditional 
Indo-European family tree model for interpreting new evi- 
dence turned up over the past decade in the following fields. 
An integral subcomponent of CIS is that post-Anatolian 
Indo-European, when as yet minimally diversified, spread 
rapidly over a wide territory. This premise is strongly con- 
sistent with the subsequently discovered aDNA evidence 
for the rapid and wide expansion about 5000 years ago of 
a distinctive and not widely diversified genetic population 
hailing from the Yamnaya cultures of the Pontic-Caspian 
steppe (Allentoft et al. 2015; Haak et al. 2015). As with 
Nichols’s proposal (1998) quoted above, the break-up 
NIE into its branches did not precede the expansion but 
followed it. 

After Anatolian, some linguists argue for a family-tree 
model in which Tocharian was the second to branch off in 
a binary split from residual undifferentiated Indo-European 
ancestral to the other branches (e.g., Ringe et al. 2002). The 
idea that the Afanasievo culture of the Siberian Altai and 
Minusinsk Basin ~3100–2500 BC represents speakers of 
an early Indo-European ancestral to Tocharian pre-dates the 
archaeogenetic revolution (Mallory & Mair 2000; Anthony 
2007). It remains consistent with subsequent aDNA data, 
which have revealed 20 Afanasievo individuals nearly 

indistinguishable genetically from Yamnaya genomes 
(Allentoft et al. 2015; Damgaard et al. 2018; Narasimhan 
2019). 

Following the principles of CIS, many characteristics of 
the reconstructed proto-branches would have spread second- 
arily between contiguous dialects in an early Indo-European 
continuum (Fig. 12.2). In contrast, the movement which 
gave rise to the Afanasievo community from Yamnaya 

migrants was a true migration, as opposed to an expan- 
sion or territorial reshaping, in that it came into an area 
geographically detached from its homeland. In contrast, 
the other post-Anatolian Indo-European dialects remained 
contiguous within a territory that had widely expanded but 
were not broken up geographically. Therefore, Afanasievo 
as the best current hypothesis for a primary pre-Tocharian 
cultural context – unlike the settings of the other incipient 
branches – was not in a position to share subsequent inno- 

vations from cognate dialects in the continuum. The ability 
of the contiguous dialects ancestral to the other branches to 
continue to share innovations later will, through the histori- 
cal-comparative method, have created an illusion that they 
were still members of an undifferentiated proto-language at a 
stage when they were differentiated but in continued contact. 

If we continue to use a traditional family tree model 
together with the assumption that each prehistoric nodal 
point represents an undiversified proto-language, each of 
these will imply a discrete homeland, as well as an absolute 
chronological extent of some centuries. So, for example, 
Proto-Celtic could hardly have arisen then broken up a mere 
few years either side of 1000 BC. If a Proto-Italo-Celtic 
node is incorporated into the model that will also have had 
a homeland and a period of some centuries before it broke 
up – and similarly any higher unity, such as the theoretical 
undiversified proto-language left to the other side after the 
Tocharian branch split off. 

If these nodal proto-languages are all invested with reality 
in time and space, an archaeological footprint, and so on, 
then it becomes concerning that archaeogenetics narrows 
the available time. By favouring a version of the Steppe 
Hypothesis over the Anatolian Hypothesis, archaeogenetics 
has now placed post-Anatolian Indo-European at its later 
possible date ~3000 BC. By showing the British popula- 
tion was relatively stable and isolated during the Iron Age 
(~800 BC–AD 43), archaeogenetics now shifts the arrival 
of Celtic from its traditional Iron Age date to the Middle to 
Late Bronze (~1300–800 BC) or the Beaker Period (~2450– 
2000 BC). Any later theoretical unities like Goidelic- 
Gallo-Brythonic (aka, ‘Gallo-Insular’: McCone 1996; 
2008) could be situated in the (earlier) Iron Age but might 
fit more neatly in the Late Bronze Age, when archaeology 
and archaeogenetics show the relevant regions were in close 
contact. In other words, the time available for the successive 
splits between undiversified proto-languages has tightened, 
perhaps uncomfortably so, in the light of genomic evidence. 
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On the other hand, with CIS, we expect a state in the 
Bronze Age background of Celtic and Germanic like that 
directly observable with Mycenaean Greek. The dialects 
ancestral to these branches would still have been close to 
NIE in their morphology and phonology – so that many of 
the NIE to Proto-Celtic and Proto-Germanic changes had not 
yet taken place – but already dialectal, such as, hypothet- 
ically speaking, pre-Goidelic, and characteristically Celtic 
and Germanic in their vocabulary and name stock. In other 
words, a range of states and processes traditionally viewed 
as a sequence of discrete stages were more probably in pro- 
gress contemporaneously. Proto-Celtic and Proto-Germanic 
per se would be – if not out and out mirages – theoretical 
abstractions lacking corresponding realities in time and 
space. Many of the phonological innovations defining these 
branches would have arisen through convergence between 
dialects within congealed socio-cultural areas after the 
Bronze–Iron transition. 

If Mycenaean Greek is both already a Greek dialect 
(pre-Arcado-Cypriot) but effectively not yet even Greek, 
rather a pre-Greek Indo-European, then it would be possible 
for pre-Goidelic and pre-Gallo-Brythonic dialects to exist 
at a stage before the full range of Proto-Indo-European to 
Proto-Celtic innovations had spread across the dialects, in 
other words, before Celtic as such existed. 

In Garrett’s presentation, the chronology is absolute, 
emphasizing the fundamental difference between the Greek 
found in records of the 2nd millennium BC to those of the 
1st, extrapolating from there an absolute chronology of the 
formation of other Indo-European branches.3 However, if 
we bring the archaeological evidence into it and more spe- 
cifically the recent discoveries about the long distance trade 
in copper and tin, it is then clear that the more important 
factor is what happened between the Mycenaean period and 
the Greek Dark Age, rather than the absolute dates when 
these events and processes occurred, thus the Bronze–Iron 
transition. 

It is not hard to imagine why this socio-cultural and 
economic transformation would coincide with linguistic 
transformation of a continuum of NIE dialects into the 
separated branches. During the Bronze Age, control of a 
hub or bottleneck in the long distance exchange of metal 
was a key to power. Over the course of the Bronze Age – 
as metal use increased greatly in volume and high-tin 
bronze became the standard material for weapons, tools, 
and ornaments across western Eurasia (Pare 2000; Koch 
2013) – the pivotal factor of dominance of metal trade over 
long distances rose in importance (Ling & Koch 2018; Koch 
& Ling 2023) (Fig. 12.3). 

During this period, there would have been distinct advan- 
tages for elite groups to reject linguistic innovations that 
were not shared by other NIE-speaking groups with whom 
they maintained valuable links in the metal trade. Within 
the framework of the Maritime Mode of Production model 

(Ling et al. 2018), the ability to communicate with the ter- 
minus points of the long distance exchange networks would 
have provided distinct advantages to the trader-raiders and 
their chieftain organizers at the system’s core. For exam- 
ple, seafarers bringing copper from Cwmystwyth, Great 
Orme, or south-western Iberia or tin from Cornwall to bulk 
consumers in Scandinavia would have found the ability to 
communicate along all nodal points of the network useful 
if not essential. A dialect continuum of NIE could function 
as the system’s lingua franca. 

As well as the trader-raiders and their chiefs, other key 
groups might have moved long distances and found NIE 
dialects advantageous. For example, it is likely that high 
status exogamous marriages cemented trading relationships 
within the metal exchange networks. High status fosterage 
and hostage exchange are also likely to have been aspects of 
the system. Celtic and Germanic share a word for ‘hostage’, 
derived from *gheisslo-. 

At the low end of the social pyramid, it is also likely that 
the intensification of land use (Cunliffe 2013) and rise of 

the Maritime Mode of Production (Ling et al. 2018) in the 
Middle to Late Bronze Age brought with them a significant 
factor of captive farm labour traded as a commodity along 
with metals. Here again, there is an Italo-Celto-Germanic 
word for this institution *kapto- ‘captive, (bound) slave’, 

as well as a Celto-Germanic word for its antithesis *priyo- 
‘free’ < NIE ‘beloved’. While these unfortunates would 
have lacked the social power to replace the language of their 
captors and overlords, they might have influenced it in the 

direction of preserving a pre-branch Indo-European, i.e., one 
lacking sharply crystallized language boundaries across a 

network within which numerous captives were transported. 
When iron became the standard material of weapons and 

tools, the balance shifted. A world language was no longer 
an economic necessity or a valued prerequisite for warlike 
elite groups. Conversely, there might now be new advan- 
tages – for the cohesion of groups and their wholehearted 

aggressive competition towards foreign adversaries – to 
share a language uniquely only across a smaller region 
within which other innovative earmarks of social and cul- 
tural identity were also shared. 

If we recognize the key milestone in the formation of the 
Indo-European branches as the Bronze–Iron transition rather 
than an absolute date towards the end of the 2nd millennium 
BC, that leads to the expectation that branches might have 
emerged from NIE at different dates in different regions 
because the transition occurred at different dates there 
(Fig. 12.4). The Bronze Age world system gradually shrank. 
During the sub-Mycenaean Dark Age of ~1150–850 BC, the 
Late Bronze cultures of the Atlantic façade, Central Europe, 
and the Nordic region were nearing their apogees. This time 
disparity may explain, at least in part, why there is the siz- 
able store of 175 Celto-Germanic words and names, which 
pre-date the main NIE >Proto-Celtic and Proto-Germanic 
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shift associated with the Beaker Period (~2450–2000 BC) 
(Olalde et al. 2019) or the ~50% shift that affected southern 
Britain in the Middle to Late Bronze Age (~1300–800 BC) 
(Patterson et al. 2022). 

If we extrapolate from the Greek analogy, it follows that 
prior to the Bronze–Iron transition (~800 BC in Britain, 
Gaul, and Central Europe) many of the sound laws defining 
Celtic as a separate Indo-European branch had yet to occur 
or were not yet complete. The fact that Iberia underwent 
the transition about a century earlier (Burgess & O’Connor 
2008) may be correlated with the differentness and conserv- 
atism of Hispano-Celtic, as contrasted with the innovations 
shared among Goidelic, Brythonic, and Gaulish, notably the 
un-inflected direct relative particle *i̯ o (Koch 2016). Before 
the transition, there had been no sharply defined language 
boundaries between contiguous dialects of NIE and no 
sharply defined and opposed language-based group identi- 
ties between contiguous Indo-European dialects analogous 
to the Iron Age Greek opposition of Ἕλληνες vs. Βάρβαροι 
(cf. Nichols 1998, 240). Note that at this later stage there 
was no sense, or even awareness in such terms, that groups 
speaking non-Greek Indo-European languages were any 
less Βάρβαροι than were speakers of non-Indo-European 
languages. 

It is worth noting in this connection that Celtic and 
Germanic share and inherited word *alyo-morgi- ‘foreigner, 
person from across a national border’. The attestations 
are Ancient Nordic aljamarkiz (Kårstad cliff inscription, 
Sogn og Fjordane, Norway post-~AD 400: Antonsen 1975, 
§40), cf. Gothic alja- ‘other, foreign’, Old English ele-, Old 
Saxon and Old High German eli-; Gothic marka ‘boundary, 
district, march’, Old Norse mǫrk ‘woods’, Old English 
mearc ‘boundary, border, march’, Old High German marca, 
marcha; Gaulish group name Allobroges, singular ALLO- 
BROX, ALLOBROXVS (Delamarre 2007, 18), Middle 
Welsh allfro ‘(hostile) foreigners’ collective; cf. Old Irish 
aile, Middle Welsh eil ‘other, second’, Gaulish broga and 
Brythonic bro ‘country, district’, Old Irish mruig ‘inhabited 
or cultivated land’. 

It is not clear whether the Iron Age speakers of the Celtic 
branch shared – opposed to *allo-mrog- ‘foreigner’ < ‘one 
from across the frontier’ – a word for themselves. Κελτοί 
was used by Herodotus ~450 BC for people near both the 
source of the Danube and beyond the Pillars of Hercules 
neighbouring the Κυνητες in the Algarve (Koch 2014); so 
the group name clearly existed and was widely used by 
the middle of the Iron Age. As McCone (2008) has shown 
Κελτοί was in origin not a Greek or Latin name, but a Celtic 
one. There is no evidence to show that the Iron Age speakers 
of Goidelic and Brythonic identified with this group name. 
But it is not safe to take that negative detail as proving that 
they did not. As the evidence is so slight and indirect, we 
cannot be certain what the prehistoric inhabitants Britain and 
Ireland did not call themselves. Furthermore, as pointed out 

in earlier work (Koch 2003), the use of Gallia Celtica for 
the largest part of Roman Gaul for 100 years prior to the 
Claudian invasion of Britain would have been a good reason 
for the Romans to avoid re-applying the same term confus- 
ingly to the new province and its inhabitants, whatever the 
Britons themselves thought ‘Celt’ did and did not mean. 

Another way in which the Greek analogy is relevant to 
Celtic and other research questions of Maritime Encounters 
is in highlighting a situation in which the sea, such as the 
Aegean, rather than becoming a linguistic boundary when 
speakers of Indo-European crossed it, became the core of a 
socio-cultural area around which an Indo-European branch 
formed. We therefore should not automatically assume that 
the Channel, Irish Sea, or Baltic would at all periods have 
formed linguistic barriers as opposed to connective corri- 
dors. Compare Needham’s (2009) concept of the Bronze 
Age ‘maritory’ around the Channel and southern North 
Sea (Fig. 12.5). The role of a sea in linguistic geography 
can change over time. For example, in the earlier 2nd 
millennium BC, an early Mycenaean Greek was probably 
already established on the mainland and separated by the 
Aegean from Crete, where a non-Greek, probably non- 
Indo-European Minoan language was spoken. But then in 
the Iron Age the Greek-speaking world was unified around 
the Aegean. Similarly, during the periods (~2450–2000 BC 
and ~1300–800 BC) when the high incidence of genetic 
outliers indicate that many people were crossing the sea 
from the Continent to Britain (Patterson et al. 2022), the sea 
might have functioned as the unifying core of a common 
socio-cultural area and dialect continuum. At the periods 
(~2000–1300 BC and ~800 BC–AD 43) during which a low 
occurrence of genetic outliers indicates Britain’s relative 
stability and isolation (Patterson et al. 2022), it possible 
that the sea then functioned more as a socio-cultural and 
linguistic barrier. It is likely during these lulls fewer people 
were involved in seafaring or were reliant on activities for 
which seafaring was essential. 

In their influential study, which sought to identify higher 
order relationships for a tree model of Indo-European, Ringe 
et al. (2002) recognized an anomalous position of Germanic. 
Their proposed explanation was that the Indo-European 
ancestral to Germanic formed at an early stage a close 
sister with that ancestral to Balto-Slavic and Indo-Iranian, 
suggestive of a dialect chain. Somewhat later, but still within 
the prehistoric period, Pre-Germanic re-oriented westwards 
towards the Indo-European ancestral to Celtic and Italic. In 
a previous paper (Koch 2020), I propose that this explana- 
tion of Germanic’s background can be reconciled with a 
range of newer evidence. The archaeology for the spread of 
Indo-European, now in the light of archaeogenetic evidence, 
is consistent with an interpretation in which the Pre-Ger- 
manic/Pre-Balto-Slavic/Pre-Indo-Iranian chain corresponds 
broadly to the Corded Ware Cultures (CWC) of north-eastern 
Europe. The re-orientation westward of the Pre-Germanic 
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separation of the Proto-Celtic and Proto-Germanic branches 
from the late NIE continuum at the Bronze–Iron transition. 

Not unlike the Indo-European macrofamily, the higher 
order subdivisions within Celtic are notoriously hard to 
arrange into a family tree model. With a succession of 
homogeneous proto-languages undergoing binary splits, as 
traditionally conceived, the mutually exclusive concepts of a 
genetic Gallo-Brythonic vs. a genetic Insular Celtic – ancestral 

to Goidelic and Brythonic, but not Gaulish – remains 
unresolved (Koch 1992; Matasović 2008; Lambert 2010).4 

With CIS, the shared innovations defining Insular Celtic 
versus those defining Gallo-Brythonic can be seen as aris- 

ing within overlapping socio-cultural areas linking dialects 
across a continuum. In neither case would there have been 
a unified and homogeneous proto-language. The popu- 

lation entering southern Britain from across the Channel 
~1300–800 BC might have brought with them linguistic 
innovations included amongst the defining earmarks of 
Proto-Celtic or a Proto-Gallo-Brythonic. But, as undiver- 
sified proto-languages, neither of these actually existed 
in a particular region at a specific time. Rather, they are 
constructs that usefully explain the systematic relationships 
between attested languages and between the dialects in 
contact ancestral to them. 

 
Summary and concluding thoughts 
Natural human language is enormously diverse, varying 
from community to community and one generation to 
the next, ultimately down to the level of the idiolect of 
the individual, which itself evolves over the course of a 
lifetime. Against this background, even the most useful 
models for the reconstruction of unattested languages will 
involve abstractions and over-simplifications. With this in 
mind, the CIS model shows stronger explanatory power than 
the traditional family tree model for the formation of the 
Indo-European branches. Holding this view does not require 
disposing of the concepts of Proto-Celtic, Proto-Germanic, 
etc., as devoid of utility, but it will transform how we think 
of them. They will no longer be understood as homogeneous 
languages reconstructable as the latest common ancestor of 
their attested descendants, these being the outcome of clean 
splits from a higher order homogeneous proto-languages, 
reconstructed by the same methods applied to a wider 
range of more distantly related attested languages. Rather 
than that, Proto-Celtic, Proto-Germanic, and so on are to 
be understood as the outcome of a series of innovations 
shared among related, but already differentiated, dialects 
within a subset of a dialect continuum that came into 
intensified contact in an emerging socio-cultural area. The 
intensification of long distance trade in copper – and then 
tin, after the standardization of high-tin bronze – had the 
effect of prolonging a stage comparable to that observable 
in Mycenaean Greek amongst the other Indo-European 

dialects of Bronze Age Europe. In other words, these dialects 
remained closer to Post-Anatolian Indo-European (NIE) 
in their phonology than is found in the proto-languages 
reconstructed from evidence attested from the Iron Age 
and later. The Celto-Germanic vocabulary reflects a stage 
before the branches had fully separated, as signalled by such 
sound changes as the weakening and loss of *p in Celtic 
and Grimm’s law in Germanic. The Bronze–Iron transition 
is not co-incidentally co-eval with the emergence of the 
branches, but was causal, leading to the breakup of large, 
diverse, and more porous socio-cultural areas, in which long 
distance journeys were essential and prestigious, to become 
smaller more ethnically differentiated ones. 

The dilemma of when Celtic, or the language ancestral 
to it, entered the Atlantic archipelago is recast in this light. 
Neither the Indo-European which was probably brought to 
Britain and Ireland with the Beaker package or that coming 
to southern Britain in the Middle to Late Bronze Age would 
have belonged to any fully developed branch. Even at the 
later horizon, Celtic per se had not yet come into being and 
the languages involved were in key respects closer to NIE 
than to the latest reconstructable common ancestor of the 
attested Celtic languages. The NIE continuum was yet to 
fragment and the well-defined language boundaries had not 
yet arisen to restrain later innovations spreading across the 
boundaries of the crystallizing branches. 

We return finally to the evidence and inferences of Pat- 
terson et al. (2022). With a traditional family-tree concept 
of the Indo-European branches, it would be a reasonable 
supposition that an undiversified Proto-Celtic – i.e., the 
latest reconstructable common ancestor of all the attested 
Celtic languages, having undergone the full gamut of 
linguistic changes shared by these – would have existed 
at about 1300–800 BC. Therefore, the migrations passing 
through Kent into the rest of southern Britain would be a 
good fit as the vector introducing this Proto-Celtic to the 
Atlantic Archipelago. The Beaker-package users entering 
~2450–2000 BC might seem too early to be speakers of 
this fully formed Celtic branch. On the other hand, the 
Middle/Late Bronze Age migration might seem too early 
for the introduction of some post-Proto-Celtic unity, such as 
Proto-Gallo-Brythonic or Proto-Insular Celtic. But if it was 
simply a fully formed, but undiversified Celtic that arrived 
then, that leaves the problem of how Celtic arrived in north 
Britain and Ireland, where its supposed speakers with their 
elevated EEF ancestry did not go. 

On the other hand, if we consider the CIS model, that 
will imply that, in the Middle to Late Bronze Age, the 
dialects that were to become Celtic were then still closer 
to post-Anatolian Indo-European, comparable in this way 
to Mycenaean. Many of the innovations defining the emer- 
gence of the Celtic branch would belong to the Bronze–Iron 
transition, in the same way as the Mycenaean to Proto-Greek 
shared innovations occurred in the parallel stage of the 



216 John T. Koch 
 

 

 

 
Figure 12.6. This model illustrates the ‘convergence in situ’ concept as applied to Greek by Garrett (1999; 2006) and to Celtic by Koch 
(2013) and now to the Celto-Germanic phenomena. 

 
Greek Dark Age (Fig. 12.6). Therefore, within this model, 
the language of the Beaker users who drastically changed 
the culture and genetic makeup of Britain and Ireland and 
that of the newcomers to southern Britain in the Middle/ 
Late Bronze Age were both probably (later) NIE and neither 
yet fully Celtic. 

In short the progression was: 

• first, the rapid and wide expansion of a minimally diver- 
sified post-Anatolian Indo-European, 

• leading to the formation of dialect continuum across 
western Eurasia, 

• and then the full formation of the proto-branches fore- 
stalled (for Proto-Greek, Proto-Italic, Proto-Celtic, and 
Proto-Germanic, at least) until the Bronze–Iron transition. 

 
Notes 
1 Dyen (1956) favoured Indo-Hittite, anticipating the 

Indo-Anatolian model coming back into currency today 
(Lazaridis et al. 2022). In this family tree, Proto-Indo-European 
figures as a sister of Anatolian with Proto-Indo-Anatolian as 
their common ancestor. 

2 It should be noted that the papers of Nichols cited here advo- 
cated a view, since abandoned, of an Indo-European homeland 
in western central Asia, east of the Caspian Sea. 

3 ‘… early IE language spread was thus a two-phase process. In 
the first phase, local IE dialects acquired their specific lexical, 
derivational, and onomastic features; in the second phase, late 
in the second millennium in some cases, changes that gave 
dialect areas their characteristic phonology and morphology 
swept across those areas.’ (Garrett 2006, 143) 

4 If genetic Insular Celtic is indeed a mirage as proposed 
by Lambert (2010), one is reminded of Nichol’s thoughts 
regarding the appearance of a close unity between Baltic 
and Slavic: ‘The morphosyntactic and lexical conservatism 
of Balto-Slavic, together with some secondary areal accom- 
modation in northeastern Europe that has increased the 
superficial resemblances between Lithuanian and Russian, 
the most studied Baltic and Slavic languages, create the 
impression of strong similarity between the two branches’ 
(Nichols 1998, 246). 
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