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1. Why Mazatec as a case study? 



1.1. Context





Otomanguean and other Mesoamerican languages (map: 

Vittorio dell’Aquila, CELE 2012)



Otomanguean Languages (Map: Josserand, 1983)



A Threefold Ecology: 

Higlands vs. Midlands (or Piedmont) vs. Lowlands

Map: CELE; 

Drawing: school masters, Mazatlán 2011



1.2. Sarah Gudschinsky’s models of dialect

differentiation



A milestone in the 

historiography of  ecological 

linguistics or linguistic ecology 

/ Ecolinguistics: 

Gudschinsky Sarah, « Mazatec 

dialect history », Language, n° 34, 

1958, p. 469-481.



Gudschinsky’s phonological areas (1958)
Gudschinsky Sarah, « Mazatec dialect history », Language, n° 34, 1958, p. 469-481.



Some Gudschinsky’s isoglosses
Gudschinsky Sarah, « Mazatec dialect history », Language, n° 34, 1958, p. 469-481.



Gudschinsky’s phonological areas (1958)

Gudschinsky Sarah, « Mazatec dialect history », Language, n° 34, 

1958, p. 469-481.



Gudschinsky’s areas and ecological settings

Righthand map: Gudschinsky Sarah, « Mazatec dialect history », Language, n° 34, 

1958, p. 469-481.



Gudschinsky’s Stammbaum (1958), based on phonological variables



Some Gudschinsky’s assumptions about the ethnohistorical

background of  phonological variation in Mazatec (1958: 480)



Some Gudschinsky’s assumptions about the ethnohistorical

background of  phonological variation in Mazatec (1958: 481)



Three years before, Sarah Gudschinsky had published an important paper

about (lexico)statistic skewing for isoglottic/geolinguistic analysis(1955)



Gudschinsky’s area under scrutiny

(six varieties of  Mazatec) – 1955.



Gudschinsly’s model (1955)



Gudschinsky’s differentiation phases (1955)

I: Homogeneity, followed by the rise of  Hu and Ja

II: Emergence of  a transitional buffer zone between Hu & Ja

IIIa: The lowland zone splits in two, with the emerging variety of  Ix

IIIb: Both Hu and Ix areas diversify: Mt (San Mateo) emerges in the highlands, whereas So splits from Ix. In the buffer zone, Mg (San Miguel Huautepec) also

emerges. Flows of  lexicon and variables still pass from the Lowlands to the Highlands. 

IV: Further and more clear-cut differentiation between Ix and So, in the Lowlands

V: Consolidation of  the six dialects: sharper frontiers. 



Relevance of  Gudschinsky’s model

• Gudschinsky’s argumentation has much in commun with nowadays complex

system theory on how automata get self-organised in space and time, 

through flow of  interactions and/or introspection. 

• She develops a gradual model, with buffer zones and flows of  lexicon

oriented from East to West (from the Lowlands to the Highlands). 

• She advocates a model of  punctuated equilibrium: phases of  areal splits

follow periods of  heterogeneous equilibirum, with feature pools producing

local poles, with different « whirling pace ». 



2. The Mazatec diasystem



Mazatec inner diversity: the diasystem (data from Kirk, 1966; cladistic analysis)

NB: Phases in the righthand chart below are not supposed to match  Gudschinsky’s

phases (Gudschinsky 1955), but ours, on the basis of our cladistic sampling

(phonology, lexical morphology and lexical phonology of a sample of verbs)



Some typological hints relevant here, 1

• Tonal language (4 level tones, 4-6 contour tones)

• Voice Quality language (breathy, creaky, modal)

• No dominant word order, but a trend toward VSO, VOS

• Strongly Head-marking

• Suffixal and enclitic possessive inflection – no other nominal nor

adjectival inflection. Noun Inflection patterns morphologically similar to 

verb inflection. 



Some typological hints relevant here, 2

• Aspect prevails on Tense

• No clear-cut morphological division between transitive & intransitive

• Light verbs of motion / trajectory used in verbal derivation and TAMV

marking and inflectional taxinomy (taxogenesis), i.e. making up the IC 

system

• Conflative subsystems of TAMV / AGR.S. marking (+/-1 SG / 3).



2.1. Cladistic sampling of three structural 

components

Diachronic Phonology, unpondered Diachronic Phonology, pondered



Quand les caractères ne sont pas pondérés, on trouve, 

par bandb 3 arbres de 710 pas

Tree length = 710

Consistency index (CI) = 0.6521

Homoplasy index (HI) = 0.3479

CI excluding uninformative characters = 0.4374

HI excluding uninformative characters = 0.5626

Retention index (RI) = 0.5304

Rescaled consistency index (RC) = 0.3459

Ces trois arbres diffèrent au niveau de la trifurcation, 

par la position de MZ : 

1)  (MZ,((HU,JI),(SO,MG)))

2) ((MZ,(SO,MG)),(HU,JI))

3) ((MZ,(HU,JI)),(SO,MG))

L’option d’optimisation est le « branch and bound », c.a.d qu’elle examine TOUS les 

arbres possibles pour choisir le plus parcimonieux.

Les valeurs portées sont les Jakknife à 50% (c’est mieux que le bootstrap pour ce genre 

de données, même si les résultats sont quasi identiques.

All data from the sample, unpondered



Branch-and-bound search settings: Optimality criterion = parsimony

Character-status summary:

Of 467 total characters:

All characters are of type 'irrev.up'

133 characters have weight 1

334 characters have weights other than 1

4 characters are constant

271 variable characters are parsimony-uninformative

Number of parsimony-informative characters = 192

Branch-and-bound search completed:

Score of best tree found = 1609

Number of trees retained = 1

Character-state optimization: Accelerated transformation (DELTRAN)

Consistency index (CI) = 0.6787

Homoplasy index (HI) = 0.3213

CI excluding uninformative characters = 0.4417

HI excluding uninformative characters = 0.5583

Retention index (RI) = 0.5313

Rescaled consistency index (RC) = 0.3606 

All data from the cladistic sample, pondered

L’option d’optimisation est le « branch and bound », c.a.d qu’elle examine TOUS 

les arbres possibles pour choisir le plus parcimonieux.

Les valeurs portées sont les Jakknife à 50% (c’est mieux que le bootstrap pour ce 

genre de données, même si les résultats sont quasi identiques. En italiques, ceux qui 

sont inférieurs à 50%, donc très peu robustes mais encore représentables dans 

l’arbre. 

Finalement, la pondération ne change pas radicalement la représentation. Sans 

doute faut-il aller dans le détail de la distribution des états de caractères pour voir 

s’il y a des modifications de leur position dans l’arbre. Cela dit, l’arbre est mieux 

résolu (en particulier pour la position de Mz). Si le coupe Lo-Te change de groupe-

frère,c’est à un niveau où, de toute façon, il n’y a aucune résolution.



Branch-and-bound search completed: 

Score of best tree found = 477

Tree description:

Optimality criterion = parsimony

Character-status summary:

329 characters are excluded

Of the remaining 138 included characters:

All characters are of type 'irrev.up'

29 characters have weight 1

109 characters have weights other than 1

2 characters are constant

70 variable characters are parsimony-uninformative

Number of (included) parsimony-informative characters = 66

Character-state optimization: Delayed transformation

(DELTRAN)

Tree length = 477

Consistency index (CI) = 0.6541

Homoplasy index (HI) = 0.3459

CI excluding uninformative characters = 0.4745

HI excluding uninformative characters = 0.5255

Retention index (RI) = 0.6504

Rescaled consistency index (RC) = 0.4254

Phonological change (cladistic sample)



Diachtonic phonology (pondered)

- see next slide for some examples of  ponderation



Protoform

(Kirk 1966)

Ex. Glossing Ex.

Loc.

Processus et pondération pour traitement 

cladistique

*ntuhu > ntu « wide » Hu Apocope (réduction VhV) => 3

ntɯhɯ Lo Rétraction de V haute vélaire => 2

nduhu Do Voisement d’occlusive prénasalisée (nC) => 1

*ntiɁju /ntij4u/ > nĩɁju /nĩ+j4u/ « ant » Mz Simplification sonantique de nC => 3

nĩju Te Modalisation d’une attaque creaky => 1

*tSuntu > tSintu « worm » Ay Dissimilation séquence V hautes => 2

tSintiu Te Propagation de V haute ou épenthèse => 2

*ntjiɁi > ntiɁi « fire » Ay Dépalatalisation => 2

liɁi, lɁi /li4/ Hu Latéralisation de nC palatal => 3

*nkahau > nkaho « cave » Ji Monophtongaison AU => 2

> *nkaihau ( ?) > nkiho Te Dissimilation palatale intersyllabique

nkeiho Cq Diphtongaison décroissante palatale EI => 1



TAMV Preverbation, ponderedTree description:

Optimality criterion = parsimony

Character-status summary:

294 characters are excluded

Of  the remaining 173 included characters:

All characters are of  type 'irrev.up'

55 characters have weight 1

118 characters have weights other than 1

108 characters are parsimony-uninformative

Number of  (included) parsimony-informative characters = 65

Character-state optimization: Delayed transformation (DELTRAN)

AncStates = "standard"

Tree length = 581

Consistency index (CI) = 0.7745

Homoplasy index (HI) = 0.2255

CI excluding uninformative characters = 0.5148

HI excluding uninformative characters = 0.4852

Retention index (RI) = 0.5747

Rescaled consistency index (RC) = 0.4451



Preverb-Root morphophonological

adjustements, unpondered



Preverb-Root morphophonological adjustements, 

pondered



Lexical morphology & Inflection Class taxinomy

Preverbal selection, unpondered



Lexical morphology & Inflection Class taxinomy

Preverbal selection, pondered



Why preverbal selection is important? 

• Mazatec is a highly head-Marking language: the verb is the « Prince » or the 

king of  sentences.

• Collocation of  directional and mouvement light verbs frame up the whole

system.

• This system accounts for inflectional taxinomy (inflectional classes).

• As a consequence, preverbal morphemes are densely used in discourse –

these items are by no means marginal in speech; instead, they are central. 



An example of preverbal morphemes in a Mazatec dialect: Chiquihuitlan

Data from: Jamieson Carole Ann  1982: « Conflated Subsystems Marking Person and Aspect in Chiquihuitlán Mazatec Verbs », 

International Journal of American Linguistics, Vol. 48, No. 2 (Apr.,), pp. 139-167 



A diasystemic grid for Inflectional classes (Léonard & Kihm

2014, Léonard & Fulcrand, 2015)







Some basic Inflectional Class Shifts



Some endemic trends correlated to IC Shifts



Preverbal extension



Modeling inflexional class shifts in the Mazatec diasystem in a (partly

implicational) graph (cf. Haspelmath 2004)
(Léonard & Fulcrand, 2015)



Stems (RSS: Rules of Stem Selection)
Léonard & Fulcrand (2015)

• Stem formation processes:

• Anticonflative (aCfl), ex. IIC2 > IB, IC1: {baX / biX} > {baX}

• IC Shift (ICS), ex. IA > IC1: {b’éX } > {biX}

• Conflation split (CflS), ex. IA > IIC2: {b’éX} > {b’éX / biX}

• Specific Completive preverb (CPL PV): Neutral {b’éX} vs. CPL 
{y’éX}

• Conflation breaking (Cfl.Br): ex. +3 vs. -3, instead of +3/1SG vs. 
other AGRS (e.g. including 1 SG, or opposing 1 SG to 3 vs. -3/-1)

• Stem Template Allomorphy (SmTA), ex. b’éX vs. b’ét’aX



Clitics & Affixes (RE = Rules of Exponence)
Léonard & Fulcrand (2015)

• The next two processes have to do with Rules of Exponence (SCx & 
IOM), while the last one (MPCT) has much to do with 
Morphophonological Rules.

• PV string complexification (SCx). NB: the string may be made of clitics
or prefixes.

• Incompletive overmarking (IOM). 

• Morphophonological conflation transfer (MPCT), ex. San José 
Independencia, {b’éX} > {b’éX / ’éX}.



Modeling inflexional class shifts in the Mazatec diasystem in a (partly

implicational) graph

(Léonard & Fulcrand, 2015)


