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Martine Robbeets, Kyou-Dong Ahn and Seongha Rhee (2022).
Triangulation supports agricultural spread of the Transeurasian
languages. Studies in Linguistics 64, 245-260. The origin and
early dispersal of speakers of Transeurasian languages is among
the most disputed issues of Eurasian population history. A key
problem is the relationship between linguistic dispersals,
agricultural expansions and population movements. This study
triangulates linguistics, genetics, and archaeology in a unified
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perspective to trace the origin and dispersal of the early
Transeurasian language speakers. The results challenge the
traditional 'pastoralist hypothesis'. The common ancestry and
primary dispersals of Transeurasian languages can be traced
back to the first millet farmers in the West Liao region moving
across Northeast Asia from the Early Neolithic onwards. As
well as marking considerable progress in the three individual
disciplines, by combining their converging evidence the study
shows that the early spread of Transeurasian speakers was
driven by agriculture. (Max Planck Institute for the Science of

Human History, Jena - Hankuk University of Foreign Studies -
Mahidol University)

Key Words: Transeurasian languages, Farming Hypothesis,
Triangulation, 9,181 BP, West Liao Region

I
|

BT

E 2~ f-g}A|olof(Transeurasian languages)’©] 7|9} k2 152t
SeIA 2 o] o] ghzr] Aol SolA] 971491 WS ol
DNA 9714924 474 22k 27k 95 A9 feialol 4 Aol
AT, Ao, 35k SAF Abele] wAdol thste] M= AlZkS ZHA| stk
e Qo] febAloh Aol e AT uh S A oloiA] A%
Freprlob A2t nlae)] B o S febalof X]Oﬂoﬂ g SheA olefles=
BiA o= vl vk ot} o]= FH2o] ZHES ARy ¢ B
o, e, Sl 8t obrad 79, dAloh S X]Qﬂw, ff}d'-‘z:—,

B3 QY AmE o} Buig Ae) FRolAlold] vat A &
oA wl$ =231, o Yol frlste] F3 % -

i
3l
FAY 71E9] HIO]EM]_%
17

AdEs = o 23] 29 A7-55 A8k FEobAlof A el thgh X

g 3kl 7 K el whe Aae A9 § ‘:}/\]-4 Eiss
Ediafeiroboli= it Hoprlofell A AeHor s =

Ol o552 o= 7HT)= Al 24, dielS(Japonic), FHo]



ANAZHoR el w749 datzt EdafElaolol B 247
Z(Koreanic), & T1221Z(Tungusic), & =% (Mongolic), FZ3I o
(Turkic)®] THAl o]F50] EIETHA|E 1 #x).1 £3] ‘dEfoloP 2 L
7l EdRfEpAlolo]E B 1 ofSE Ato]9] 1ojshd #ad-e ALY
Aol ool A & =gho] B AHE F shto]th(Starostin et al.,
2003; Blazek, 2019; Robbeets, 2020). 4402, o] T}Al ojFEo] 1}
W g 2O RRY AuteA] o, T E] 2oERH =
o EAJolglal T8k 910] <5 (inheritance) XA ST, S0l 23]
AAG Flolekal Fsh= o] A&(borrowing) A AIARS Aleloll A @l
¢k o] =Ae] FAHE 12 H AT ARES EdRAfEA oo
59 B oA 3-8 5 EC] A8l YsiA vIEE As FAY =
1A WH(Francis-Ratte & Unger, 2020; Anderson, 2020; Vajda, 2020) ©] ¢10]
59 Fa3 TEHEe] Aol o) o]Fo| Ao, wepA Ed et
AololZolgh= Fhbe] ddojduto 7 HBFa= o Al sk wkalk 213k
A B3 EAsth= AS & BT (Starostin et al., 2003; Blazek, 2019;
Robbeets, 2005, 2015).

o

e

1 <& gl ~F2}A] obo](Transeurasian languages)’ & Johanson and Robbeets (2010)
oA AR HA o7 AFH o7 dElolo el dE A dojES TSI, &
5] gEfolojo &IheA] AFI) =do] Ha ' dmoiet Yol E Edgith

I



248 Martine Robbeets + Kyou-Dong Ahn - Seongha Rhee

<AL 1> Edafepaloto]e

oot o

S ek EdsfeAclolE FAF Ao} ARTOR WopEalA)
A AZE AT AREo] Aze AU TAEE uhE ) Ed

frefrlole] FEAEe] A A, Bl A A, sk GAA, 1ela A
9 Sk A Rolt) & =RollAE, AlF o 2HE 4,000 Ml w7 tlxd
oMM Fi S Sl EdafeA ol 5] Hx E3PF dojwtkal F
Aot ATAR FEU/HL (Menges, 1977; Miller, 1990; Dybo, 2013)<
FAdstar, Qlojeo] ghitoe] w7e] egat Ik dedo] vkl Feh=
ERARIMDE AEA ARSI 9] AT dEES EEAo= 1o}

= f
W22 ZR wo] Uyl $el= 138ty SAARNESHS tlste] kA
S H(triangulation)’ ©] 2= A
o] &9 ZA =2)staia) g
AzE ol A Falsoll A AFEEE 1A ERIB O AR e

714900, o] g0l Ag3to] M ThE SEele] AT ANE FHHol
Shte] AR BESH: APPHES ZHIk o] AFoIAE dloje

08, FAYEY 5 A 7H RokE Fal Qlofe] /190 HAe
o] =2 vhewh o] AHe] glrk 240 A: Qlofeta 4e 2v)

sta, 3™ A= 3k A4S s Alsh, 48 e FRAE



St ATE Slte] fels Ul A Ho] JHES 3ts
254711€] 713 013 7S vEhE 3,193719] F0] tloJE] AEE 987
o] EdafrEprlololE25H  AFSATE o7] 2547
Leibzig-Jakarta 200 +-Z(Haspelmath & Tadmor, 2009)Z} Jena 200
(Heggarty & Anderson, 2015)°14 53+ Zlo|t}. o] 7 H52 Ikt
o 7124%1 o3 E5e] HEO R 1, AAFH 0, 7| ESE T5 A
Mdso] x3kHo] Qv 1 ths, EdlXfealotelEo] Als Y
FE87] flste] dlolE AEd digte] FA4 FE FEWHA

(Baysian) &S #8813l wlo]= AleA st or B, AL
o] frEhAloleln Eold u) ST @ wakoyk o5 o] ohlel
S EolAE Aom FAS Bk ke G ujie] slols,
/g gk2=gk e](diversity hotspot principle) 5 2.2 A7 AIE HAFS
™ 43k CMTC(Continuous Time Markov Chain), covariation, pseudo Dollo

covariation model 52 =S A3 ch

N
==
-
::2_8_4

ox i ok

0,
= >

oNy
ol
o N ono 7 de du o

et /RN )
02

o

-

Aol A, 57 ol 5U-BF ofA1F F& waskct o
AATEE o] §3to] o] e] Hole] HEe FRHAT, H5H Bois) A
89 wolg Tualy] Sl8) 998, JnlE, WHE, 1w Ry 54
52 ol g3tk Ee A5H Wolsh AGH HolF Tustel, AT, B

= SEES)

3 e 72 Mrus gagn, 55 AEFRe Yehls
3 0|22 TIskL, YA Qlof7k ALgE o] ofd

SESEREE SRS
E4S 2w A BE naush PRE o gstel, ATE ¢dojshe]
HEHAGE AE BASIT, o A2 Ba) 241715 3] Al
EdsfrebAlol 2ol A AltEe] AE s 15l s A
FA9) AXE FAsRTh EF vhpY Sagt Ael wol= A% e}
3} QofRIsElo] AEAZEE, o] delt bg we e 2 g
o] HUALE o Fgsh el e 450 2UAE F



250 Martine Robbeets + Kyou-Dong Ahn - Seongha Rhee

dat7] $18l ofe] Tt EofollA] FHSIEHA AME-E= T8 o]t

A0 Ad Edlafualotol 59 Brelel afdshs A E A
olo]7} A F o =HE 9,181 Aol|(5595-12793 95% HPD), YA LElo]o],
A 2] o, Arlgzel B FrolE Ao miE 6811d Mo
(4404-10166 95% HPD), YA 5 L-T 120 A|FOZREH 4,491 Ao
(2599-6373 95% HPD), 18]l AA|GE-ghrol= A5 o2 5458
Z0(3335-8024 95% HPD) %= 3}3F Zo] S AJTHAE 2 X)),

<A & 2> EAdWAEEAolo]o] B3}

£ 4

Prote-Turtic

Brcio-igponic

Ancestral Early Neolithic Middle Neolithie Late Neolithic Bronze Age IronAge Common Era
language 10000—6500 6300—5000 3000—3500 3300—2500  2500—1700 1700—1000
Proto-Transeurasian
Proto-Japano Koreanic
Proto-Altaic
‘Proto Mengolo-Tungusic
Proto-Turkic
Proto-Mongolic
Proto-Tungusic
Proto-Koreamc
Proto-Japonic:
L. | N | | | i | | |
10 000 9000 8000 7000 6000 5000 4000 3000 2000 U
EE - APYo] £ 3,1037)8] BHo] Hlole AES olg3te] %
7] AR EdsfetalololSe] of B SgHEA 0 maw
ehliz ol AR A, by gt 9% L Bah AlTsh 2
TAH T P ) SAa) ol = ABA LS} PHES 285
of Qoful ZAxjolc}



HRFReE B 59 B BAxGeAclels) B 251

ks AR S S she 74 gﬂ‘ﬁo}oi“’ A7) F719k HE
2 Qo] E37h dojulth= AP E Ik o] AF7HA
oL A o}t =7k B

A & ol ATl A thdshAl FAEAUY T A= ELA] thET, &

Aol wh=w, A ashx| o] J7<1012ﬂ4 A EZOE2 HHOR ofF
gto] = Ao, AXHT|O)EG AEHOR o Fdlo] FHAFAG O R
A ET20lHS FHOE ofF o]—O:] opLE o
6*5%01 Lo JEOF o]Fsle] LR 1183 AAURAFE HEoF

=319

Y

e A SRR AR el R BRI SRS dolEe
el 4 S Bal, 59 AT % 5 Aol ek 2
OB B8 542 Aueka gsHen] Bag F746Q) FEEol
BEE SAtch B0 29 AAS B 54 LY AR Y 2,

7
‘% OW *&%OJ B R, b S} o]

Eis0l%, GelE, diolFa} Lo sglelFEe &, W, mels)
e Tl Fg BAY BolEa, W, elw o, U gL b
AT AP WOl ES AES) AR, BT, F)T, el e
e Afsh BUE A §olE AT o] BolE e BF AHgolEelr)



252 Martine Robbeets + Kyou-Dong Ahn - Seongha Rhee

fojEEel daiAA | Aelk

QokslAb, S8} SJollA] =olgt Edlfea|ofolEe] Al Al
9l 2|9, 223 57-535 ol 2 wEdARetAlolojeke] M5 2
Z-go] T3t AR Sag)7) Aokel s o] BgAS & Kol
el 71Ee] FEUVMD S EFESA] Gtk ARES F HolEr:

T

T fol

WA A e oAl A% At Aol AA sla
A o] Foi7l W], S Ak Wale] S48 Al Sl H5hwo]
93 1oz RE A HPch EdsfetAlellE A Qo 7t

T T8 S A SAXE AT 2RE 9F9,0000d el 717 Auizh
d Aeshd Fooltt o1& S| flste] el 7IE el
W dlolelE Fstar 255709] A147] 2 A5 7IA N frE Aol diste]
17270¢] masks 54& 247 fpe A skl o T 543 A9, A

© 269700 27] A o] Ak ' A
Z7gstal O dike BEow wath 9 255719 2147] 9 5714
i FHAAE Z3H FARdel met ofe] e s ERela Mo)= Al

< A

Aol A8 frolel BETIAIY SR e] B
§47), Qo] okgo] FHAE FHH §Ae) DA el Fle] £5)
4 BRI, o 5 A Aoy oF 40004 A
ol REAHE Ale] 57 Aho] o wA A} o] BFHYEAE W)
nojFL, =
7]

ot &, At U Ao RRE 3,300~2,8001 A AlolQl 27| HE
Alefell Qg-abs X[ ol Fmbiee defzlar, vhAl oF 3,000 d el &

T
b
-y
>
e
THI
ut
_>.i

AeHHA = 3 =)



WAASHOR WA 579 B Bdsfebalolelo] S 253

<A 3> 28 fAPdel wE FAA S 2E(a)9F 71783 1o k(D)

HOE usE 257 1 8°E 1are

. ¢
s
sl
AN — -
/ T
£ i
= g -
e o v an, p—
[
i .
i
Hane
e
- it - 35N—
===
{E—
=
A= = A=
=
E
=
i
i
==
===
=
= =
H="
an ==
28— kT = pem—
1
=5
==

| | | 1
IR HFE R 126°E 1P



254 Martine Robbeets + Kyou-Dong Ahn - Seongha Rhee

4. A=Y £4

A AE o2, By, T, T1Elal F olA] ERls sl
19 o2 RE o] Awg B4, o8 A5 o= 95001 %5
H 3001 A Afolel] SHARAS, M Qs 4, obr= 7 R sk
o, 9% Wb abe vhe ASF 2 dE X A B oz s
Hag 159 Als Rt Wtk ek 1499 ] dAY frebalok
e} 457 2] AAY Folrlof QIFE Ul o R AR BA(PCA)S 485t

&
_1 0
o
o,
o
i)
m,
o
2y
tlo
ne
3%
=
N
H
N~
L
M



255

i

or, ol

Bk

Aol

o
Ak

o] 27go] o2 o] X

=
=

s

=

R

pul

ol 3

A% 4> DRAEY] A7 @ A &

e] M=

ojst
A7

70

29 9

= EdlASE A olo] A1

al

ope] olFe] &

L
R

o] AFo@NE °F 60005 H7HA sk

N

B}
Nd

)
o

p
)
<
I
o

3] Az}

1(0~95%)
AR A

1

°

1

2t
=%

belo] vsALs}

pud

Axp Aol A b
k9

[e]

=r9le)

1

°
pil

A2}

[e]

TF



256 Martine Robbeets + Kyou-Dong Ahn - Seongha Rhee

7o) A7) QT BAF Rolekn B & ek EF B AT duke
571 A el Q77h BN AROE U RE o FHrks AHS F
A,

5. 4% =ost &

Aojshy e T8|a FHEE SAE e o E sk A S
e ol Al Edlafreirloto]o] 7]9lo] 717 Ajule] A1k} 214 7| At)
FHolAoke] 27] obrE fA FFHAlOl Utk AL HelEth Edls
frEtalotol S ke ThA] it fairke] BAkS wielahs T vk 5
2 WAE T EdageiololEe] 13} BAR gEEE 3 WAl
obtE faztel Bl 71 FANIE0] A7) A7 el A 23
% FroolARE ARG Ao AAURE Roltk. F WA WAl F7)
247), 3%7), e A7 o) sekEA Rala ol Ao a9 ol %
5 5, Aol @), Fsol, BHol, iz Aloje] dlo)y PHow
Ui = dtk o] @Al o2 THAIE 7H 71 s RlEe] bl
Aol 2eja 29153 AR EFE AL BEo] &, Afebalob 2}
B, syt sAEse] Hajxl Aojtk
Al I ALY FiS TR Aol s, FHaAEEs A
ole] AWdE Yt HesHAl & = vk A= o 2HE 2 9,000 Aol
Q3 el A 717 Aulzh ARk 2L obE Al 233t vl HAds)
Al BEEo] Qlow, o] A EMAFEA oto] T-sA] TdI} AJE 3t
Ao HAch AFoZNE oF 8,000 Xdoﬂ %}%6& Aow FAYE T
71X 8 55 Atolell B
do] vz FH2o A Axtet A& 2ol 6}04, g AT A= T

X} W*OM 35 }l'&: o] 71%1 Oéﬁog A 4 §loks AR 32 Est
of| A AAIEH 717 Aue] v T4 7194 (Stevens et al.,, 2021)7} F-313F
Ao 2HE oF9,000d AN 7,0000d A Ato]e] 71 Aw) 7] Al



AEEoR Wl Ao dabn EdsfebAlolole] ik 257
Zlol= ol Z717F BHkE| Q= O A A Q5 oA 3 e
AR e R BER aglolFEo] AU B o ot detolol
s} Qo) ghmolE st Aole] AARL T ol 2 4 gl W)
o 12 Hck 6,000 A FF T, AAEWAFEA} FRE F

A FHOR olFeh/] ALt olme o] Qlze] e 1e)
B REHORE AHFE ol Fsh] APk 1 o)5e) At YABTol
S} ANFT20} 242} o] F Ao Fol fhom, & oftE xgSol
Hasky Fomny dsFE, olfe-3e @Bo] TPE 2YE] @
7o

Freprlol tzdA dAel 2A G
2 WF7) o] o) Mk ddojstH oz B u 0|3 AEatg 53
He] A, 55 s, %‘(horse)«] o] &3} FEF}e] YA
E17]°1 §]rx]'7]' L

= olfo}o% 4, wel, e;% 714 el F7HHgom o5 o)

o] 7ke] 27] Ahg @Al olstel Feleeh AFo2RE 30008 Ao
= o] ¥7 Bab} ite AG0E A HEA o Aol BAH
Do) AgEA Hea, 28 2golA] oko] 2o ze] A7
% dlitolizel qlo] Wilo] FAL, - A7 FF A el

= Whzke] AlEs e,

A7t A= As @

o DNAC] ek MZ SAZF 7h4 2 Jdes

b}l QIT7F A st E8s 7L vk Ho) s s

3k 13} gh=elo] EdlafretrlotolSals 1304 At

1;]_31_:_ 7]{:0 _Zr_x}_o_ ;Gu:] o7 H]—l:ﬂ— ].q._

o] AFES EdfEba|ol X Ho] wiol A3t

21 73R T Heggarty & Beresford-Jones, 2014) - A=

wsprpdo] frefalol thFo 919 Aks ollstr] 913k vi¢-

A& FRIMA FAUk Aofdl, st eja FHAESEe A

Z3H 3 AT FERIZPAY AR Alele] AAS S

Frefaloto] shate] 27]ekite] sidel ofal FE AT
Z

O~
o, Qlojshd, nashd, FAAETH Aol PSS

r? X% X of r
:irrrk‘;"n:z

o K

-

roh

¢
.

oo
ol
rr
por
)
me .

off off X
fo ? 2
NF?EH_O,
o

,d
)
o
of

i)
—<}|—"
R

mﬁ

o

o

2

> m oo oo O
oo 2 48 2 T

of
%
!
e
au)



258 Martine Robbeets - Kyou-Dong Ahn - Seongha Rhee

Aol WA WS Aofsh 57, Al olFe] A7k FHHow
HEA SHHAACAS A 7 FPHOE & 2okl nelE

A= 5> o], 1, Awel et &t

AMUR

TRANSEURASIAN

5000 8%

7000 BP

)‘%
<% Sea of Japan

(East Sea)

w0

Hor

YELLOW RIVER
SINO-TIBETAN

) f‘ Pacific

Ocean

| References|

Anderson, G.D.S. 2020. Form and pattern borrowing across Siberian Turkic,
Mongolic, and Tungusic languages. In Robbeets, M. and A. Savelyev (eds.).
The Oxford Guide to the Transeurasian Languages. Oxford: Oxford University
Press, 715 - 725.

Blazek, V. 2019. Altaic Languages: History of Research, Survey, Classification and
a Sketch of Comparative Grammar. Brno: Masaryk University Press.

Dybo, A. 2013. Language and archeology, some methodological problems. 1.
Indo-European and Altaic landscapes. Journal of Language Relationship 9,



HREHOR Wil 5749 $aa Edsgebolole] S 259

69-92.

Francis-Ratte, A.T. and J.M. Unger. 2020. Contact between genealogically related
languages: The case of Old Korean and Old Japanese. In Robbeets, M. and
A. Savelyev (eds.). The Oxford Guide to the Transeurasian Languages. Oxford:
Oxford University Press, 705 - 714.

Haspelmath, M. and U. Tadmor. 2009. Loanwords in the World’s Languages: A
Comparative Handbook. Berlin: Mouton de Gruyter.

Heggarty, P. and C. Anderson. 2015. Cognacy in Basic Lexicon (CoBL) (Max Planck
Institute for the Science of Human History; https://www.shh.mpg.de/
dlce-research-projects/ie-cor-database.

Heggarty, P. and D. Beresford-Jones. 2014. Farming-language dispersals (1):
Principles. In Smith, C. (ed.) Encyclopedia of Global Archaeology. New York:
Springer, 1-9.

Johanson, L. and M. Robbeets. 2010. Introduction. In Johanson, L. and M. Robbeets
(eds.) Transeurasian Verbal Morphology in a Comparative Perspective:
Genealogy, Contact, Chance. Wiesbaden: Harrassowitz Verlag, 1-5.

Menges, K. 1977. Dravidian and Altaic. Anthropos 72, 129-179.

Miller, R.A. 1990. Archaeological light on Japanese linguistic origins. Asian Pacific
Quarterly of Social and Cultural Affairs 22, 1-26.

Robbeets, M. 2005. Is Japanese Related to Korean, Tungusic, Mongolic and Turkic?
Wiesbaden: Harrassowitz.

Robbeets, M. 2015. Diachrony of Verb Morphology: Japanese and the Transeurasian
Languages. (Vol. 291 in Trends in Linguistics. Studies and Monographs).
Berlin: Mouton de Gruyter.

Robbeets, M. 2020. The Transeurasian homeland: Where, what, and when. In
Robbeets, M. and A. Savelyev (eds.). The Oxford Guide to the Transeurasian
Languages. Oxford: Oxford University Press, 772-783.

Robbeets, M., R. Bouckaert, M. Conte, A. Savelyev, T. Li, D.-I. An, K.-i. Shinoda,
Y. Cui, T. Kawashima, G. Kim, J. Uchiyama, J. Dolinska, S. Oskolskaya, K.-Y.
Yamano, N. Seguchi, H. Tomita, H. Takamiya, H. Kanzawa-Kiriyama, H. Oota,
H. Ishida, R. Kimura, T. Sato, J.-H. Kim, B. Deng, R. Bjorn, S. Rhee, K.-D.
Ahn, I. Gruntov, O. Mazo, J.R. Bentley, R. Fernandes, P. Roberts, I.R. Bausch,
L. Gilaizeau, M. Yoneda, M. Kugai, R. A. Bianco, F. Zhang, M. Himmel, M.J.
Hudson and N. Chao. 2021. Triangulation supports agricultural spread of the
Transeurasian languages. Nature 599, 616-621. doi: 10.1038/s41586-021-



260 Martine Robbeets + Kyou-Dong Ahn - Seongha Rhee

04108-8.

Starostin, S., A. Dybo and O. Mudrak. 2003. Etymological Dictionary of the Altaic
Languages vols. I-111. Brill.

Stevens, C.J., G. Shelach-Lavi, H. Zhang, M. Teng and D.Q. Fuller. 2021. A model
for the domestication of Panicum miliaceum (common, proso or broomcorn
millet) in China. Vegetation History and Archaeobotany 30, 21-33.

Vajda, E. 2020. Transeurasian as a continuum of diffusion. In Robbeets, M. and A.
Savelyev (eds.). The Oxford Guide to the Transeurasian Languages. Oxford:
Oxford University Press, 726-734.

Martine Robbeets (First Author)

Prof. Dr. habil, Max-Planck-Institut fiir Menschheitsgeschichte
Kahlaische Strasse 10, Room 035, 07745 Jena, Germany
E-mail: robbeets@shh.mpg.de

Kyou-Dong Ahn

Lecturer, Department of ELLT

Hankuk University of Foreign Studies

107 Imun-ro, Dongdaemun-gu, Seoul, 02450 Korea
E-mail: eastar@hufs.ac.kr

Seongha Rhee (Corresponding author)

Professor Emeritus, Department of ELLT

Hankuk University of Foreign Studies, Seoul 02450 Korea
Professor, Faculty of Liberal Arts, Mahidol University
Nakhon Pathom 73170 Thailand

E-mail: srhee@hufs.ac.kr





