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Figure 1. Linguistic and archaeological distributions c. 4,200–4,000 BP. Light shaded
band across the entire area: Recent and modern forest zone (steppe to south, tundra to
north). Languages and cultures in chronological order: Fatyanovo, Balanovo, Abashevo:
Pre-Baltic and Para-Baltic-speaking post-Corded Ware Indo-European cultures. Poltavka,
Sintashta: Indo-Iranian-speaking. Shapes with upward coarse parallel hatching: Seima-
Turbino major sites. Labeled ovals (úner hatching): core locations of Uralic branch
ancestors: Saa(mi), Fin(nic), M(or)d(vin), Ma(ri), Pe(rmic), Hun(garian), Man(si),
Kh(anty), Sam(oyedic). Fin2 = later staging ground for Finnic. Heavy line along rivers:
southern trade/travel route. Heavy dotted lines: northern route. Light, short dotted line:
combined water and overland route across the Urals. (Aøer Saarikivi in press.; Lang 2018;
Chernykh 2008.)

large spreads have occurred in northern Eurasia, but they have involved advances
in food production (reindeer herding in the north), connections to Chinese
imperial expansion (see Barúeld 1989; Janhunen 2008, 2012b), or, in the case of
Indo-European, the advances in mobility, technology, economy, and network-
extension mechanisms that impelled the Yamnaya culture across the western
steppe (Anthony 2007: 300–339; Parpola 2012; Anthony & Ringe 2015:208).

Even more remarkable is the absence of unambiguous early Indo-European
(henceforth IE) loanwords in PU. The sweep of the Yamnaya culture, which
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Fourth is one key item in linguistic paleontology. The word for ‘honeybee’
(Apis mellifera), an Indo-Iranian (henceforth I-I) borrowing, points to an origin
west of the Urals; in Siberia the natural range of the honeybee does not extend to
the forest zone.

The linguistic arguments against the middle Volga homeland are stronger
than the arguments for it. Against the úrst argument, the center of gravity for the
traditional tree is in western Siberia where Samoyedic approaches or contacts the
nearest Finno-Ugric branch (represented by Khanty), well to the east of the Urals.
A relevant consideration even on the rake model is that diversiúcation and geo-
graphical distancing arguably began earlier in western Siberia (§3.4).

Second, the criterion equating greatest diversity with greatest number of
branches in the area has to our knowledge never been shown to reliably identify
homelands of language families; perhaps it comes from a misunderstanding of the
technical sense of greatest phylogenetic diversity, which considers only primary
branches. On grounds of sheer number of branches the western Middle Volga area
where ancestral Finnic and Saamic were in proximity to Mordvin would appear
to be an equally good candidate, as would northwestern Siberia where Khanty,
Komi, and Forest Nenets are in proximity.14 In fact, those regions and the mid-
dle Volga are what are variously known as residual zones, accretion zones, or lan-
guage sinks (Nichols 1992, 1997; Nichols & Rhodes 2018): areas where languages
move in more readily than out and diversity increases over time.15 Language sinks
are unlikely proto-homelands.

Third, whether based on cognacy or loans the argument from lexical resem-
blances is ùawed. Despite careful attention by both Koivulehto (2001) and
Helimski (2001b) to systematicity in correspondences and PIE forms, the set of
resemblant roots is not large enough to exceed chance, and the relatively wide

not far from the Volga bend, near where they judged the Uralicist literature to place the PU
homeland.
14. An extreme example of this understanding of diversity is the Austronesian family, of which
all but one of the primary branches are found on Taiwan while the dozens or more branches of
the other primary branch, Malayo-Polynesian, stretch across island Southeast Asia, Melanesia,
Micronesia, and Polynesia (Blust 2009; the number of primary branches recognized varies).
15. The Minusinsk basin and middle-upper Yenisei area in south central Siberia, in the likely
Samoyedic homeland region, is a high-diversity language sink where diûerent Samoyedic
branches have neighbored with Yeniseian, Turkic, and Tungusic languages over time; and it is
also the starting point for major northward spreads down the Taz and Yenisei, today illustrated
by northern Samoyedic languages (Janhunen 2012a; Khanina et al. 2018). The western Middle
Volga area hosts diversity and was the starting point for major northward spreads by Saamic
and then northern Finnic. It must be that northward spreads are conditioned by ecological and
economic factors that are orthogonal to those that create language sinks.
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The inventory of I-I words diûers from branch to branch in Uralic, and etyma
come from time frames ranging from Pre-Proto-Indo-Iranian to Proto-Iranian
to early Iranian (for these loanwords see Appendix 2). This shows that I-I inter-
acted not with a single Proto-Uralic but with an incipiently diûerentiated early
Uralic, over some extent of time and some extent of space. In view of this dis-
tribution, the I-I contact episode cannot be regarded as a single clade-deúning
event and therefore as establishing the reality of a unitary Finno-Ugric branch.
What it does establish is the time of the initial Uralic divergence: it occurred
before 4,000 BP but not long before. Evidence is the fact that the I-I loans entered
at the branch protolanguage level or not long thereaøer, that they entered the
early Uralic branches separately, and that the internal evolution of the daughter
branches began aøer 4,000 BP as shown by the application of branch-speciúc
sound laws to the I-I material.

The Samoyedic branch lacks the I-I stratum almost entirely. This, together
with its low number of cognates, may point to an early and fairly clean separation
of Proto-Samoyedic from the rest of the family, as was widely assumed in 20th
century Uralic studies. On the other hand, the retention in Samoyedic of much
PU inùectional morphology and the regular phonological evolution of its surviv-
ing native vocabulary suggest that that separation did not precede the I-I episode
by long. The spread of Finno-Ugric could have been simultaneous with the sepa-
ration of Samoyedic or later; their diûerent histories may be due to diûerent direc-
tionalities and geographies as much as to diûerent chronologies. The geography
of a reconstructed PU homeland needs to provide for a clean break and exit of
Proto-Samoyedic and a rapid spread of Finno-Ugric to bring it into I-I contact in
a spatially diûerentiated but structurally homogeneous form.

The 4.2 ka event and ST are nearly simultaneous and the I-I episode occurred
within that time range, and we suggest they are causally connected. During the
drought, herders saw their traditional subsistence falter and fail, and the popula-
tions of herds and probably herders were reduced by famine. There is evidence
of overgrazing on the steppe in late Yamnaya times (Anthony 2007:330), half a
millennium earlier, so it must be assumed that by 4,200 BP the entire grazable
Pontic-Caspian steppe was inhabited to carrying capacity, with no leeway except
what could be gained by warfare. To the east, the alternative was to seek water
sources at the steppe periphery. Herders from the almost certainly Indo-Iranian-
speaking Poltavka culture crowded into the river valleys around the Urals, where
they established úxed year-round settlements (Anthony 2007:371–411, especially
389–391, describing permanent settlement as a strategy for claiming access among
traditionally mobile societies facing diminishing resources). Competition and
warfare were intense, and militarization increased.
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Around the southern Urals, IE-speaking societies found economic security
in bronze production and bronze trade. The Poltavka- and Abashevo-derived
Sintashta culture of the southeastern Urals developed bronze manufacture into
a major cottage industry, and c. 3,900 BP invented the chariot and developed
chariot warfare, solidifying Iranian-speaking domination of the entire Caspian
steppe (Lindner 2020). ST is the visible signature of this strategy: hoards, burials,
and other únds along the routes of what had long been a waterborne trade net-
work, which now quickly adapted and began to carry bronze from Ural and
Altai mines. ST was a symptom of a broader process of interregionalization that
brought expanded trade networks and an expanded inventory of trade goods to a
widening range of markets (Frachetti 2008:47–67). Bronze-producing societies in
the southern Ural region established trade connections as far aúeld as Southwest
Asian cities (Anthony 2007: 389–393, 418–427).

A background condition is the presence of endemic bubonic plague (Yersinia
pestis) and salmonella (Salmonella enterica) on and near the steppe (Rascovan
et al. 2019; Andrades et al. 2017; Rasmussen et al. 2015; Key et al. 2020). Both
bacteria had undergone major genealogical diversiúcations beginning in the
Neolithic period, when the denser village and urban populations and proximity
to livestock favored their transmission. Bubonic plague became virulent, that is,
transmissible by ùeas rather than requiring direct contact, somewhat later but
still probably by 5,000 years ago (Spyrou et al. 2018). Both diseases would have
presented particular risks in the denser conditions and year-round presence of
livestock that accompanied the drought. Mobile and less dense hunter-úsher pop-
ulations would have been much less aûected.

In the model proposed here, early Uralic speech spread rapidly along the
waterborne trade network north of the steppe, expanding as part of the same
interregionalization as ST. Uralic speakers were the prospectors, miners, boats-
men, trade managers, procurers, and úrst settlers of trading posts at major river
conùuences; the Indo-Iranian-speaking Sintashta culture and its successors
únanced prospecting, trade, and markets. Before the pastoral steppe populations
recovered from the drought, Uralic-speaking trading post settlements had already
become well entrenched and demographically strong along the trade routes,
allowing Uralic-speaking populations to dominate the forest-steppe and forest
zones thereaøer.

2.3 Early Uralic stages

Some previous work has suggested that PU was the language of ST, but it is essen-
tial to distinguish PU, dated to about 4,500 BP, from the language of 4,200–3,900
BP when IE retreated and Uralic speech spread. We deúne PU as the linguistic sys-
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The ethnolinguistic composition of the middle Volga and southwestern Ural areas
has changed: formerly Indo-European and probably Pre-Balto-Slavic- or Para-
Baltic-speaking prior to the 4.2 ka event, it becomes durably Finno-Ugric-
speaking aøer that (Supplement S3) and remains so until marginalized in the
Russian colonial expansion.

3. The CU spreads

3.1 Northward spreads

The large northern extent of the attested Uralic range is secondary. It was reached
aøer the initial Uralic dispersal, as dialects and daughter languages of Uralic lan-
guages spread northward from the branch ancestor19 homelands located in the
southern part of the early Uralic range (Figure 1; see also Saarikivi in press)
and eventually reached the Arctic Ocean coast. Such northward spreads are a
recurrent pattern in northern Eurasia, though not in North America (Nichols &
Rhodes 2018).

These northward spreads are useful for comparison to the primary CU
spread, as they give us the geographically closest and most comparable known
cases of hunter-gatherer spreads. The process may have begun early but pro-
ceeded slowly enough that in several cases the far north was Uralicized only in
recent centuries (Aikio 2012; Helimski 2001a). The present-day northernmost lan-
guages, the Saamic and Samoyedic branches, exhibit exotic substratal vocabu-
lary and/or grammatical and phonological eûects. In most places, local northern
toponymy and vocabulary for tundra ùora and fauna include words of non-Uralic
origin, showing that today’s northernmost languages were the frontier languages
in the spread (Aikio 2012; Helimski 2001a; Saarikivi 2006, in press). Additionally,
the fact that this vocabulary is borrowed shows that not only PU and CU speak-
ers, but also branch ancestor speakers, were unfamiliar with the tundra ecology
and needed to borrow terms for it. The rate of northward spread appears to have
been accelerated by the emergence of reindeer herding in the last two millennia

19. We use the term branch ancestor to refer to the protolanguages of the nine branches
(Table 1) and their presumed speech communities (see Saarikivi in press). Branch ancestor
homelands, or branch homelands, are the places from which the branches have expanded
and spread northward. Sometimes the homelands are supported by archaeological and/or
toponymic evidence (strongest for Saamic and Finnic: Aikio 2012; Lang 2018; Saarikivi &
Lavento 2012; Saarikivi in press). The branch homelands are likely to have been settled in the
initial spread, with the exception of Saamic and Finnic, whose points of dispersal are known to
have been secondary.
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and (possibly, though debated) the development of large-scale fur trade, in which
Uralic speakers were trappers and procurers for Scandinavian and Russian traders
(Aikio 2012; Helimski 2001a). Since resources in tundra landscapes are sparse
and patchy, survival there requires larger ranges per capita, larger-scale mobility,
and spatially more extensive social and economic networks. Correspondingly, the
ranges of speakers of the northernmost languages have spread out widely in this
environment.

The branch homelands were in forest lands, and the northward spreads even-
tually moved into tundra ecologies. These northernmost phases are quite likely to
have involved primarily language shiø, as sparsely distributed northern hunter-
gatherers shiøed to the languages of the denser and more economically advanced
populations to the south. Unpressured shiø from the language of a sparse foraging
society to the language of a denser food-producing society, especially if the latter
is also technologically advanced, is a common though not universal development
where foraging and food-producing economies are in contact (Güldemann et al.
2020: 30–32). When tundra populations adopted reindeer herding and/or became
procurers in the European fur trade, individual languages became inùuential and
spread widely (e.g., North Saami, and especially Komi and Tundra Nenets).

Judging from the reconstructed and partly attested recent history of Saamic
and Samoyedic groups (Aikio 2012; Khanina et al. 2018), northward spread pro-
ceeded unevenly, responding to ùuctuations in climate, economic and demo-
graphic pressures, technological advances, and other factors. The northward
spread of the Samoyedic branch proceeded in spurts, most probably driven by
advances in reindeer herding (Khanina in press). In the more recent northward
spreads of the Finnic branch and Komi of the Permic branch, important factors
were the adoption of agriculture and stockbreeding and their concomitant popu-
lation increases. The scale of the agriculture, which used slash-and-burn methods
or ùood-retreat sowing, was small, and the livestock oøen amounted to two or
three cows per household for dairy products. Fishing and hunting were important
in the diet. This economic scale persisted in rural households in parts of central
and northern Finland well into the 20th century.

Northward spread likely involved a mix of small-group migration and lan-
guage shiø, and was chaotic locally and in the short term but northward overall.
The process gave rise to a modern stratigraphy in which the more southerly lan-
guage or languages lack recent substratal eûects and have more compact ranges
while the northern languages have recent substratal eûects, especially terminology
for arctic phenomena, and larger ranges. In their overall gradual pace, substratal
eûects, and expansion primarily from the frontier, these northward spreads are
diûerent from what can be reconstructed for the initial Uralic spread.
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3.2 The CU east-west dispersal

In contrast to the northward spreads, the initial Uralic spread was almost entirely
east-west in direction, with daughter branches taking root along most of the east-
west extent of the Volga and probably along the middle and upper Tobol, Irtysh,
and Ob and the upper Yenisei (Figure 1). This spread appears to have been rapid,
largely without substratum, and with minimal evidence of frontier expansion and
isolation by distance. It was westward overall; only the Samoyedic branch prob-
ably did not take part in the westward spread and may have moved eastward
instead. Evidence in favor of these claims includes the following points.

3.2.1 Minimal isolation by distance (IBD) eýects in vocabulary
Isolation by distance (IBD; also called autocorrelation) refers to the general phe-
nomenon of únding decreasing numbers of shared traits as geographic distance
between related populations increases (Holman et al. 2007; Haynie
2014: 344–345, 349–350). Strong IBD eûects suggest a slow and steady movement
away from the center of expansion owing to ongoing exchange between neighbor-
ing populations. Minimal IBD eûects, on the contrary, suggest the spread from
the center of expansion was rapid. In historical linguistics, IBD has been applied
to modeling language history in several continents. For instance, it has been used
to model the Bantu expansion (de Filippo et al. 2011), the linguistic diversity of
Japonic languages (Huisman et al. 2019), and the language history in Melanesia
(Hunley et al. 2008; see Supplement S4 for more information).

To the extent that ancestors of the Uralic branch spread slowly we should
thus únd monotonically increasing linguistic distance from language to language
as their geographic distance from the center of expansion increases. However, we
do not únd this kind of regular IBD eûect. Figure 2 shows the numbers of Proto-
Uralic reconstructed etyma retained in each daughter language.20,21 It also shows
the numbers of early Indo-Iranian (I-I) loans that entered the early Uralic branch
ancestors c. 4,000 BP (§2.2 above; source for the items: Holopainen 2019). The
I-I stratum was borrowed early enough that the items reconstruct to the proto-
language of each Uralic branch, so that stratum should have undergone IBD attri-
tion at rates similar to those of native Uralic vocabulary. IBD eûects should show
up as a more or less monotonic dropoû from an origin point; the dropoû should
be unidirectional if the origin point was near the present edge of the range, or
bidirectional if it was in the center of the range.

20. Used here are PU cognates from the major languages and varieties for which lexical docu-
mentation is adequate for meaningful comparison, and I-I loans for those same languages.
21. Holopainen (2019) and Appendixes 1–3 here.
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Figure 2. Numbers of Uralic (brown) and Indo-Iranian (yellow) etyma retained per
language

Languages in Figure 2 are shown in geographical ordering, west to east (by
branch) and then south to north (within branches). There is no evidence of IBD
eûects; this is also true if, following traditional ordering, Finnic is listed before
Saamic and Hungarian before Khanty. For statistical tests of monotonicity on lan-
guages and branches, see Supplement S4. If anything, retention rates are highest
at the far west of the Uralic range, a highly unlikely origin point for the initial
spread; these úgures undoubtedly reùect peripheral archaism in the case of PU
vocabulary, early isolation of branches in the east (§3.4), and a concentration of
I-I contacts west of the Urals (so that the Ugric languages have few I-I words and
the Samoyedic ones next to none).22 They may also reùect the larger numbers of
daughter languages in the Saamic and Finnic branches, as that raises the proba-
bility that a PU or I-I item will be attested in the branch.23 For other factors see
Supplement S4.

PU words are identiúed, following the traditional phylogeny with its initial
split of Samoyedic from the rest (§1 and Supplement S1), as those having a reùex
in Samoyedic and one other branch, as well as regular sound correspondences.

22. A regular decrease from west to east, if one exists, should be visible within Finno-Ugric if
all of the reconstructable Finno-Ugric vocabulary could be surveyed. A deúnitive compilation
of currently accepted Finno-Ugric etymologies does not yet exist, but a good approximation
should be extractable from the ongoing Proto-Uralic project of Ante Aikio when that is com-
plete (see Aikio 2013, 2014a,b, 2015).
23. Samoyedic also has a fairly large number of daughter languages, but several of them
became extinct before they could be documented lexically.
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There are about 200 such words (Appendix 1), each with a reùex in Samoyedic by
deúnition and a more scattered distribution over the other branches. Since these
words are always present in one or more Samoyedic languages, the Samoyedic
languages have artifactually high frequencies.

3.2.2 Homelands
Branch homelands and attested or reconstructed core areas are in the southern
parts of the current branch ranges, along the Volga or nearby (Figure 1). These
homelands date to the Middle Bronze Age and are identiúed on criteria such as
lexical comparison, toponymy, archaeological evidence, and early historical evi-
dence. They attempt to represent the general area from which the branch later
spread to its larger historical range (Saarikivi in press). Branch homelands are
clearest for the Volga languages (Mordvin, Mari, and Permic), though they shiøed
and retracted somewhat in the Middle Ages in response to Bulgar and then Russ-
ian rule. For the Ob-Ugric languages they are uncertain, but probably in the
southern parts of the historical ranges, and for Hungarian somewhat south of
Ob-Ugric in Western Siberia. For Finnic and Saamic the centers of later spread
are secondary locations, reached by westward spreads from nearer to the middle
Volga (Supplement S5).

3.2.3 Innovations
Each branch has undergone a number of separate innovations since splitting from
the rest. In some cases, there are as many as 20 or 30 such branch-speciúc inno-
vations prior to the internal breakup of a branch, or even more, and at least as
many since then in the individual daughter languages (Saarikivi in press). This
points to longer periods of independent evolution from the emergence of branch
ancestors (when Pre-Permic, etc. emerged as distinct languages) to their inter-
nal breakups (e.g., of Proto-Permic into Komi and Udmurt), and from that to
the present, as compared to the short CU period from dispersal to emergence of
branch ancestors established in §3.2.1. In addition, the general uncertainty about
the higher branching structure of Uralic is due to scarcity or lack of diagnostic
shared changes, which in itself indicates a rapid separation of the initial branches.

3.2.4 Peripheral archaisms
Archaisms are substantial and well preserved at the peripheries of the Uralic
range (Janhunen 2020), some in both the far east (Samoyedic) and the far west
(Saamic, Finnic) and some only in the far west. These include the well-preserved
inùectional paradigms of Samoyedic, Finnic, and Saamic; the preservation of the
ancient two-syllable root structure also in Samoyedic, Finnic, and Saamic; the
survival of the dual number only in Samoyedic, Ugric, and Saamic; preservation
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of the sequence of numerals 1–9 with some modiúcations in Saamic and Finnic;24

and the high lexical retention rates in Saamic and Finnic. Peripheral retention of
archaisms, a common occurrence in dialect geography, is consistent with rapid
full separation, as it indicates that inherited material was prone to be replaced by
innovations diûusing from post-spread centers of innovation and this was more
likely to occur closer to such a center. The central branches of Uralic, especially
Permic and Mari, have less PU vocabulary and more changes in the design of
inùectional paradigms than Finnic or Saamic. This is because the entire Finno-
Ugric range ceased to function as a single dialect-geographical area early on, and
these central languages formed a local interactive area whose innovations did not
spread to the far peripheries. Besides, unlike the peripheral dialects, the ones in
the center could continue to be in contact with each other, which made them
more prone to lexical diûerentiation based on an ideological urge for a separate
linguistic identity (see Ellison & Miceli 2017). This is not relevant for phonological
or grammatical retentions, but could be so for lexical ones, including the numer-
als. Some criss-crossing isoglosses in Volga languages based on presumably sub-
strate lexical inùuence point in this direction.

3.2.5 Isolation by distance: Loans
The distribution of Indo-Iranian loans displays no IBD eûects, as Figure 2 shows.
The number of PU etyma retained per language correlates highly signiúcantly
(Kendall’s Tau= 0.632; p= 0.0005) with the number of I-I etyma if the Samoyedic
languages are omitted from the count. If Samoyedic is included, the disparity
between its artifactually high PU counts and the low I-I counts singlehandedly
destroys the correlation (Kendall’s Tau= 0.188; p =0.254). For branches (Supple-
ment S4) there is no signiúcant correlation either with or without Samoyedic,
because the number of branches is low. All of this means that the diûerent num-
bers of I-I etyma in the diûerent languages and branches should not be ascribed
to diûerent local intensities of contact between early Uralic and early I-I; the most
parsimonious solution is that I-I etyma counts reùect overall vocabulary evolu-
tion in the branches and languages, including their diûerent rates of change and
loss. This pertains to just the ratios of I-I loans and PU words. The diûerent inven-
tories of I-I etyma in each branch show that borrowing proceeded individually
in the branches. Samoyedic is an exception, with very low numbers of I-I words,
out of proportion to its artifactually high numbers of PU words, indicating that it
was not in the steppe sphere of interaction. (See §3.4 below; also Figure S3b–c.)

24. The numerals ‘eight’ and ‘nine’ actually reùect a subtractive pattern “less by two” resp. “less
by one”, presumably an areal phenomenon with parallel etymological structure in Mordvinic,
Mari and Permic (Aikio in press; E. Itkonen 1973: 336–339; Parpola 1999: 198–199).
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from tundra languages in Saamic (see §3.1) or the large and varied non-Uralic
vocabulary of Samoyedic (Saarikivi in press). Thus the only evidence for substra-
tum at the shortly post-PU level comes from Samoyedic, where a good deal of
PU vocabulary was lost and replaced by non-Uralic loans with un-Uralic canon
shapes and phonotactics25 probably beginning shortly post-PU and continuing to
the time of Proto-Samoyedic divergence (Aikio in press).26 A counterargument is
that the Uralic/non-Uralic contrast may be anachronistic, comparing the young
non-Uralic vocabulary (reconstructable only to Proto-Samoyedic, c. 2000–2500
years ago) with PU forms of native vocabulary.

Elsewhere in the family, later substrata are evident in individual languages
or subbranches, oøen connected with northward spreads.27 The Ugric languages
have some important exotic vocabulary, such as terms for horses, horse breeding,
and nomadic culture, but whether these point to a substratum or are ordinary
loans is less clear. The question of substrates in Ugric has had relatively little
research.

Just what happened in Samoyedic is debated. On a traditional family-tree
model, where the initial split is seen as a bifurcation into Samoyedic vs. Finno-
Ugric, the issue can be seen as vocabulary that is present in Finno-Ugric but
absent in Samoyedic and replaced there from another language or languages (the
traditional view). Alternatively, it can be asked whether it is not Finno-Ugric that
has lost and replaced vocabulary, and the putative exotic vocabulary of Samoyedic
is in fact native Uralic vocabulary lost in Finno-Ugric. This issue largely evapo-
rates on the rake model (Supplement S1), where Samoyedic is one of nine initial
branches and there is no single branch whose lexical diûerences are crucial to PU

25. That the Samoyedic vocabulary without Uralic cognates is oøen un-Uralic in form seems
to be the received view among Samoyedicists, but we do not know who úrst pointed it out.
26. The Samoyedic replacement is sometimes referred to as relexiúcation, but that term has a
more speciúc meaning in creolization studies, where it refers to taking the phonological forms
of words from a lexiúer (superstrate) language but the grammar, including semantic struc-
ture and lexical classes of words, from the substrate language (e.g., Lefebvre 1998). There is
no evidence of anything like creolization in the history of Samoyedic, and no evidence that
Samoyedic word grammar or grammar in general is un-Uralic; as noted, Samoyedic inùectional
morphology reùects PU morphology well, unlike the usual development in creolization.
27. The Ob-Ugric languages have non-native vocabulary in common, much of it with irregular
correspondences indicating separate borrowing by early Khanty and Mansi (Sipos 2002;
Saarikivi in press). Saamic and Finnic place names have a number of non-native elements
(nearly half of the high-frequency elements in Finnish place names) and the two branches have
about 220 unique shared cognate roots of unknown etymology, at least some of which are likely
to be substratal; but this vocabulary appears to have been acquired not in the initial disper-
sal but in the Saamic secondary staging area in southeastern Finland and the Northern Dvina
basin of northern Russia. (See Aikio 2012, 2004; Saarikivi 2004a b, 2006.)
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(Tambets et al. 2018): There is a detectable pan-Uralic component showing that
movement of people was involved to at least some extent in the Uralic spread; and
Uralic-speaking populations are everywhere similar to their neighbors, so much
so that in some of the westernmost groups the original Uralic genetic component
is invisible or nearly so, while in Samoyedic populations the Uralic component is
the one that is shared with neighbors. (See also Balanovsky 2019; Saag et al. 2019;
Ilumäe et al. 2016; Lamnidis et al. 2018.)

4. Sociolinguistics of post-catastrophe spreads

Little is known of typical sociolinguistic consequences of post-catastrophe spreads
(Supplement S9). Catastrophes such as the Plague of Justinian, the Black Death,
and prolonged severe droughts have oøen resulted in language spreads, shiøs, and
extinctions, and the shiøing and the social turmoil of catastrophes may sometimes
have led to decomplexiúcation of the surviving language(s) (as is expected when
an expanding language absorbs an appreciable number of adult L2 learners: cf.
Trudgill 2011). Most modern Finno-Ugric languages are in fact phonologically and
morphologically less complex than the general northern Eurasian level and com-
parable to the languages that have undergone large spreads (German, Spanish,
Turkish, Yakut, Mongolian). The Samoyedic languages, which are notably archaic
at least in their morphology, are among the most complex, only partly due to post-
Proto-Samoyedic developments. Most Saamic languages are among Eurasia’s most
complex, due to post-Proto-Saamic phonological developments (Supplement S9;
Nichols 2019a). Thus it is possible, but not necessary, that early Finno-Ugric has
undergone some decomplexiúcation as might be expected of an inter-ethnic trade
language. If real, the eûect is subtle, however, and the general lack of substratal
eûects at the branch ancestor level is a stronger argument and one that speaks
against impact of shiøing speakers on CU grammar.

5. Conclusions

We have argued that Proto-Uralic originated east of the Urals and out of contact
with Proto-Indo-European. Its traceable prehistory begins with a mostly west-
ward spread bringing daughter speech communities to the middle Volga. That
spread took place rapidly and for the most part without substratal eûects. It
occurred in the time frame of the 4.2 ka event, the Seima-Turbino transcultural
phenomenon, and the Indo-Iranian contact episode, and taken together these
three events explain the Uralic spread and situate it in space and time. Early Uralic
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Appendix 1. Proto-Uralic cognates

<https://doi.org/10.5281/zenodo.6035956>

Appendix 2. Indo-Iranian loans into early Uralic

<https://doi.org/10.5281/zenodo.6035900>

Appendix 3. Ugric vocabulary table

<https://doi.org/10.5281/zenodo.6035881>

Résumé

La famille ouralienne très répandue oûre plusieurs avantages pour retracer la préhistoire:
un solide point d’ancrage dans une chronologie absolue comprenant un ancien épisode de
contact avec une langue (l’indo-iranien) bien datée; d’autres points d’intersection ou bien de
non-intersection diagnostique avec les débuts indo-européens (la défunte culture Yamna de la
steppe occidentale parlant un proto-indo-européen, la culture Afanasievo du haut Ienisseï, et la
culture Fatianovo de la Moyenne Volga); de la reconstruction lexicale et morphologique su÷-
sante pour établir des absences critiques de partages et de contacts. Nous ajoutons des infor-
mations sur le climat, la géographie linguistique, la typologie et des distributions de fréquences
de mots apparentés pour reconstituer l’origine ainsi que l’expansion ouraliennes. Nous faisons
valoir que le territoire ouralien était à l’est de l’Oural et initialement hors de contact avec l’indo-
européen. L’expansion a été rapide et sans eûets substratiques communs largement répandus.
Nous reconstruisons sa cause comme les réactions reliées entre elles des premières populations
ouraliennes et indo-européennes à un épisode catastrophique de changement climatique et aux
possibilités provoquées par une croissance des contacts qui ont favorisé les chasseurs-pêcheurs
riverains par rapport aux éleveurs.

Zusammenfassung

Die weitverbreitete Familie der uralischen Sprachen bietet mehrere Vorteile zur Nachverfol-
gung ihrer Frühzeit: ein fester absolutchronologischer Ankerpunkt durch eine Episode frü-
her Kontakte mit gut datierten indo-iranischen Sprachen; andere Punkte der Überschneidung
oder diagnostischer ‘Nicht-Überschneidung‘ mit frühen indoeuropäischen Sprachen (die spät-
proto-indoeuropäisch sprechende Jamnaja-Kultur der westlichen Steppe, die Afanasievo-
Kultur des oberen Jenissei und die Fatjanovo-Kultur der mittleren Wolga); ausreichende
lexikalische und morphologische Rekonstruktion, um kritische Abwesenheiten von Teilhabe
und Kontakten herzustellen. Wir fügen Informationen zu Klima, Sprachgeographie, Typologie
und Häuúgkeitsverteilungen von Kognaten hinzu, um den Ursprung und die Ausbreitung des
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Uralischen zu rekonstruieren. Wir argumentieren, dass sich die Urheimat des Uralischen öst-
lich des Uralgebirges und anfangs auch jenseits von Kontaktzonen mit den indoeuropäischen
Sprachen befand. Die Ausbreitung war schnell und ohne weit verbreitete, gemeinsame Sub-
strateûekte. Wir rekonstruieren ihre Ursache in verknüpøen Reaktionen früher uralischer und
indoeuropäischer Bevölkerungen auf einen katastrophalen Klimawechsel sowie den Chancen
einer Interregionalisierung, die ùussnahe Jäger und Fischer gegenüber Viehzüchtern begün-
stigte.
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