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Linguistic and cultural diversity

1. Linguistic documentation, material culture and
archaeolinguistics

2. Bayesian phylogenies in linguistics
3. Comparing linguistic and loom phylogenies
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Linguistic documentation and material culture

Jacques et al. (2025)
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Linguistic documentation and material culture

Jacques et al. (2025)

tʰaʁmu ‘weft beater’

tɯ-jlɤβ ‘weft’

ɕnat ‘Heddle’
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Rgyalrong languages
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Comparative vocabulary
Tshobdun Japhug Situ

Backstrap rketɑʁ́ʔ tɯtaʁ mtʰɯxtɕɤr tɐ-ɕtʰəḱ
Cloth beam tɕʰozər̂ tɕʰɯzɯ ta-rtɕʰíʔ
Upper part of cloth beam ɯ-rkɤn
Lower part of cloth beam o-rⁿɢjɔʁ́ ɯ-rqʰioʁ
Weft beater tʰɑʁ́mo tʰaʁmu kʰarmóʔ
Shed rod tʰɑʁɕê tʰaχɕa kʰatsâ
Heddle ɕnê ɕnat mdʑenɐ̂z
Heddle stick ɕnanndʑu mdʑenɐdʑóʔ
Weft ɣlévʔ ɯ-jlɤβ tə-kləṕ
Weft stick jlɤβndʑu tə-kləpdʑóʔ
Warp ɯ-ʁjar tə-rɟɐ̂p
Warp crossing o-sqɐ́rʔ ɯ-sqar
Coil rod zgrəl̂ zgrɯl ta-loŋlíʔ
Warp beam ɕnɐ́lɔʁ tɤɣle ɕnɐkɐ́rʔ
Warping frame sɐ́rⁿdzi sɤrndzo sardzô
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Archaeolinguistics

▶ Japhug pɣo ‘to spin’
▶ Tibetan འཕང་མ་ ⁿpʰaŋ.ma ‘spindle’
▶ OC 紡 pʰjaŋX < *pʰaŋʔ
▶ Mongsen Ao: paŋthəmɹu 
▶ Proto-Tani: *poŋ
▶ ...
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Archaeolological evidence for spindle whorls
7000-5000 BC

Buckley and Jacques (2025)
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Archaeolological evidence for spindle whorls
5000-4000 BC

Buckley and Jacques (2025)
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Archaeolological evidence for spindle whorls
4000-3000 BC

Buckley and Jacques (2025)
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Archaeolological evidence for spindle whorls
3000-2000 BC

Buckley and Jacques (2025)
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Archaeolological evidence for spindle whorls
2000-1000 BC

Buckley and Jacques (2025)
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Archaeolological evidence for spindle whorls
1000 BC-AD

Buckley and Jacques (2025)
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Spindle whorls and millet agriculture
Jacques and Stevens (2024), Buckley and Jacques (2025)
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Archaeolological evidence for looms

良渚反山遗址 (Zhèjiāngshěng wénwù kǎogǔ yánjiūsuǒ, 2005)
(2900-2500 BC)
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The Liangzhu loom

Reconstruction by Zhao Feng 赵丰 �1992�
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The Liangzhu loom
Buckley (2023)
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The Liangzhu loom

Buckley (2023):
“The beater, having blunt ends, is unsuited to picking out openings
in the warp, implying that other means were used, most likely a
heddle and shed-stick combination as shown in the reconstruction.”
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Heddle

ɕnat ‘Heddle’

ɯ-sqar
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Archaeolinguistics
Heddle

(Benedict 1972, 106 #436, STEDT #2491, Matisoff 2016).
▶ Japhug ɕnat ‘heddle’
▶ Tangut� 𘆛5975 njạ1.64
▶ Tibetan�ȹས་ snas
▶ Dulong� tsə³¹nət⁵
▶ Jingpo� ʃiŋ⁵⁵nat⁵⁵
▶ Kham (o)-ne:h ‘the leash strings on a heddle rod’ (Watters,

2004)
▶ ...
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Phylogenies

▶ Indo-European: Gray and Atkinson (2003); Heggarty et al.
(2023)

▶ Austronesian: Gray et al. (2009)
▶ Sino-Tibetan: Sagart et al. (2019); Zhang et al. (2019)
▶ Kra-Dai: Tao et al. (2023)
▶ ...
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Date of MRCA
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Phylogenies

▶ Indo-European: Gray and Atkinson (2003); Heggarty et al.
(2023)

▶ Austronesian: Gray et al. (2009)
▶ Sino-Tibetan: Sagart et al. (2019); Zhang et al. (2019)
▶ Kra-Dai: Tao et al. (2023)
▶ ...
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Dataset based on Tao et al.
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Cognate coding

Buckley et al. (2025)
1. Basic vocabulary
2. Cognate coding based on regular sound correspondences
3. Exclusion of loanwords from Chinese (and between Kra-Dai

languages, when these can be identified)
4. Use of the presence of Chinese loanwords in the

reconstructible vocabulary from Chinese as evidence for the
date of the MRCA of some subgroups.
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Consensus tree

HlaiChangjiang
HlaiXifang
HlaiCun
HlaiNadou

HlaiHeitu
HlaiZhongsha

HlaiBaoding

HlaiBaoting
HlaiQiandui

HlaiTongza

HlaiBaisha
HlaiYuanmen

HlaiJiamao

KraBuyangEC
KraBuyangLJ

KraBuyangYR
KraPubiao

KraGelaoAS
KraGelaoZF

KraGelaoDF
KraGelaoMJ

KraBuyangBH
KraLachi

KraLaha

BeLinGaoLC
BeLinGaoXY

BeChengmaiMY
BeChengmaiYL

BeQiongshanLQ
BeQiongshanLT

BeHaikouCL
BeHaikouRS

BeJizhao

KsSuiLB
KsSuiSD

KsSuiDS
KsSuiDY

KsThen

KsJin
KsMak

KsChadong
KsMaonan

KsMulam

KsKamJP
KsKamTZ

KsKamLP
KsKamRJ

KsBiao
KsLakkia

TnLuodian
TnPanxian
TnZhenning

TnHuishui
TnQianxi
TnShuicheng
TnZhenfeng

TnLibo

TnDuAn
TnLianshan

TnDonglan
TnFengshan
TnLiujiang

TnQiubei
TnTiandong

TnPingguo

TnHengxian
TnWuming

TnSaek

TcWenma

TcDaxin
TcLongzhou

TcCaoBanTai

TcDebao
TcYanshan

TcFusui
TcShangsi

TcQinzhou
TcLongAn
TcYongning

TswAiton
TswHsipaw

TswTaunggyi

TswChiangmai
TswKhuen

TswNgheAn

TswMangshi
TswMenglian

TswJinghong

TswJinsha
TswWuding

TswYuanyang

TswLuchun
TswMaguan

TswJinping
TswThaiTrang

TswYuanjiang

TswKorat
TswSongkhla

TswBangkok
TswLao

TswAhom
TswPhake

76

91

100

77

71

99

90

56

92
100 85

8457

94 100

98

64
62 100

63

98 99

100
60 100

99

79
61 97

64

60

54

56

100

59

99

53

58
63

62 84

95

97
51

98 98

99

100

74
61

54
100

100

100

100
83 96

99

100
98

95
94100

96

68

100

72

84

97
66

73

100

89 99

99

100
99

78 79

100
84

Language group

     

     

     

     

     

     

     

Hlai

Kra

Ong-Be

Kam-Sui

Northern Tai

Central Tai

Southwestern Tai

26 / 41



Age reconstruction
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Mutation rates
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Alternative dataset
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Loom phylogeny

1. Preliminary work on loom phylogenies: Buckley and Boudot
(2017); Boudot and Buckley (2015)

2. The problem of the trait independence
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The evolution of looms
Buckley et al. (2025)

(some Indonesian looms, 
no Kra-Dai examples)

(one Hmong-Mien loom, 
no Kra-Dai examples)

(a few Hmong-Mien looms, 
no Kra-Dai examples)

Li (Hlai) looms on Hainan, 
simple types with few variations

Long rocker-heddle (LRH) looms, 
many variations

Short rocker heddle (SRH) looms 
and some unique types, many variations

Cantilever looms, many variations

Box-frame looms, 
many variations

Frame type Kra-Dai Examples Notes

Key

(no frame)

Level 1

Level 2

Level 3

1

2 3

4 5 6

7 8
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Loom phylogeny
Only levels 1 traits
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Body-tensioned frame loom, cantilever frame

Fixed cloth beam frame loom, cantilever frame

Fixed cloth beam frame loom
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Loom phylogeny
weights 1,1,1,1 for levels 1 to 4
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Loom phylogeny
weights 8,4,2,1 for levels 1 to 4
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Loom phylogeny
Basic loom structure traits
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Loom phylogeny
Patterning traits
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Loom phylogeny

1. The dependency between features has little impact on the
topology

2. The phylogeny of patterning features has little relationship
with the loom features
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Cophylogeny
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Cophylogeny

1. Common outgroup: Hlai (languages) and foot-braced
backstrap looms

2. Highly elaborate looms with fixed cloth beam frames
associated with the Southwestern Tai group
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Comparing the two phylogenies

1. PCA on the binary data at the leaves
2. Blomberg et al.’s K:the ratio of the observed variance

explained by the phylogeny to the variance expected under a
random model (values greater than 1 indicate strong
phylogenetic signal)

3. Mapping the first component of the looms data onto the
language trees: K = 5.87 (p = 0.001)

4. Mapping the first component of the linguistic data onto the
looms trees: K = 2.22 (p = 0.001)

Language phylogeny explains a significant part of the variation in
looms data (not taking into account the potential impact of
geography)
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