
Germanic 

La+n

Cel+c

Bal+c

Greek

Iranian

Indic

Tocharian
kokale

hweula

equus

ehwa

ech

ašvà
kwekwlo-

h1eḱu-

Proto-Indo-European

h2eḱs-

Slavic

ahsō

kúklos
híppos

áxōn

axis

caxra
aspa

cakrá
áśva

ákṣa

aša

ašìs

osь

horse

wheel

axle

Gimbutas 1956
Mallory 1991
Haak et al. 2015

Indo-European languages

Armenian
ēš



Inherited IE words vs. loanwords

mōþer māter mḗtēr mā́tar

Germanic La1n Greek Sanskrit

þrīz trēs treĩs tráyas

tanþ dent- ódont- dant-

mother

three

tooth

_ _t_ _

Indo-European

t_ _ _ _

d_ t _

Regular sound correspondences in reconstructed Indo-European words:

Erra9c sound correspondences in European loanwords:

tehun decem déka dáśaten d_ _ _

lint lent láthuroslen1l

_ _d _ _t _ _dh_ _

arwīt ervum erébinthospea

_ _ _b_dh_ _w_ _w_d



Germanic 

La+n

Celtic

Greek

Iranian

Armenian

Indic

Tocharian

baunō
arwīt

arp-

Crop names in the 
Indo-European languages

Slavic

lint-

len+l
bean

rōbō

faba
ervum

lent-
bobъ

erébinthos
láthuros
rháphus

rópė

pea

turnip

rāpa

Proto-Indo-European

Bal+c
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PudMed 2012

Olalde et al. 

MBE, 2015

Haak et al.

Nature 2015

Agricultural Transi>on

(10 000 – 4 000 BC)

Hofmanová et al. 

PNAS 01-06-2016

Lazaridis et al.

Biorxiv 16-06-2016





GERM-
ANIC

GREEKBALTO-
SLAVIC

ITALO-
CELTIC

ANAT-
OLIAN

ARM-
ENIAN

HUNTER-
GATHERER 

Schematic Model of Language 
Contact in Europe ±5-4 kya
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Basque

†Etruscan

†Minoan

†Palaeo-
Sardinian

†Palaeo-
Iberian

†Ha8c
†Hurrian

Semi:c

†Lemnian

†Rhae:c
known
non-Indo-
European 
languages†Elymian

†Sicanian

†Eteocypriot

†Tar-
tessian

†Eteocrete
Caucasian

Berber

Sámi

Finnish
Estonian

Hungarian



Germanic 

La+n

Cel+c

Greek

Iranian

Indic

Tocharian

β amslō-
α sturjan-

β erfyn

Recurrent a-alterna+on in many
non-Indo-European words

Slavic

β artōn-

duck?
blackbirdα rōbō-

β allium
α merula

β osetrъ

α rṓdion
α gélgis
α rháphus

β asẽtras

garlic

α rāpa

α

mesl
rōd
gedl

Proto-Neolithic form

Bal+c
str sturgeon

β
a-setr
a-msl

a-rd

turniprap
a-gdl

β áglis

a-rp



Iranian
Indic

clover

α

semh₁r

European Neol. forms

koles holly

β

golost(r)
smeh₁r

Germanic

Basque

Cel=c

Greek

Armenian

β smēr-
α hulisa-

β golosti

kḗlastros

α kolesno-

Sardinian
β goros5

β kostłi

α semmar-

Georgian
samqura

Two old non-Indo-European
botanical terms

The Georgian word has a good
Kartvelian etymology: sam = ‘3’ + 
qur = ‘ear’, cf. Lat. tri-folium.

Cel=c-Germanic: *s-m-h₁-r
Kartvelian: *s-m-q-r





”Neolithic” Y-haplogroup G2a
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ANIC

ARM-
ENIAN

GREEK
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