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Evidence exists for a correlation, and perhaps also causation, between 

specific linguistic and societal features, in particular those relating to exoteric 

(open) vs. esoteric (close-knit) society types, characterizable in terms of 

population size, mobility, communication across distances, etc. Broadly speaking, 

languages associated with exoteric societies, or Type A languages, have been 

reported to exhibit less complex phonologies and morphologies, but more 

complex and more layered syntaxes, with more specialized and obligatory 

grammaticalized distinctions, while languages associated with esoteric societies, 

or Type B languages, exhibit a complementary clustering of features, including 

simpler and less layered syntaxes, but more complex phonologies and 

morphologies, with more irregularity, and more formulaic/memorized language 

chunks (e.g. Wray & Grace, 2007). We conducted an exhaustive quantitative 

analysis drawing upon WALS, D-Place, Ethnologue and Glottolog. Our 

preliminary results find partial support for the above correlations. In general, 



  

albeit with some exceptions, Type A languages tend towards more complex 

morphosyntax and greater expressive power in certain domains, although also 

towards more complex phonological inventories, while Type B languages tend 

towards more complex morphology. 

Next, we hypothesize that this crosslinguistic variation entails differential 

involvement of declarative versus procedural memories. Procedural memory 

subserves the acquisition of compositional, automated, rule-governed 

(grammatical) aspects of language, while declarative memory typically subserves 

vocabulary learning and irregular phenomena across domains, including 

memorized, opaque, formulaic language (e.g. idioms and proverbs) (Ullman, 

2004; 2015; Heyselaar et al., 2017; Elyoseph et al., 2020, for impairments). While 

both memory systems are essential for language (with partly 

overlapping/redundant functions), and while both language types certainly rely 

on both memories, our hypothesis is that predominantly Type A languages rely 

more on procedural memory, while predominantly Type B languages, in 

comparison, rely more on declarative memory. For testing this, we are conducting 

standard cognitive experiments measuring the relative strengths of the two 

memory types with speakers of Type A vs. Type B languages. Also, because these 

two types of memories depend on brain regions whose emergence is genetically 

guided during development, another way of testing our hypothesis is by seeking 

correlations between the Type A/Type B linguistic distinction, and the frequency 

in the population of the candidate gene alleles supporting different memory types. 

Various genes have been found to play a role in declarative memory, e.g., BDNF 

and APOE (Ullman, 2015; Henke, 2010; Squire & Wixted, 2011; Eichenbaum, 

2012), as opposed to procedural memory, e.g. FOXP2, PPP1R1B and DRD2 

(Packard, 2008; Doyon et al., 2009; Ashby et al., 2010; Eichenbaum, 2012). Since 

cognitive biases can be linked to (epi)genetic modifications, any differential 

reliance with respect to the two types of memories is expected to be detectable in 

differences in the allele frequencies of specific genes. At present, we have found 

differences between speakers of Type A and Type B languages with regards to 

genes involved in synapse organization subserving relevant brain functions.  

This approach provides a tangible way to engage the neurobiological and 

genetic underpinnings of language variation, identifying specific and testable 

implications for the role of both cultural and genetic factors in language evolution, 

where they are seen as engaged in a feedback loop, with each reinforcing the 

other.  As a bonus, our proposal sheds novel light on the long-standing linguist’s 

puzzle (and controversy), where researchers often report trade-offs in complexity 

among different linguistic domains (e.g. Sampson, Gil & Trudgill, 2009). 



  

References 

Ashby, F. G., Turner, B. O., & Horvitz, J. C. (2010). Cortical and basal ganglia 

contributions to habit learning and automaticity. Trends in Cognitive Sciences, 

14 (5), 208–215.  

Doyon, J., Bellec, P., Amsel, R., Penhune, V. B., Monchi, O., Carrier, J., 

Lehéricy, S., Benali, H. (2009). Contributions of the basal ganglia and 

functionally related brain structures to motor learning. Behavioural Brain 

Research, 199, 61–75. 

Eichenbaum, H. (2012). The Cognitive Neuroscience of Memory: An Introduction 

(2nd ed.). Oxford: Oxford University Press. 

Elyoseph, Z., Mintz, M., Vakil, E., Zaltzman, R., Gordon, C.R. (2020). Selective 

procedural memory impairment but preserved declarative memory in 

Spinocerebellar Ataxia Type 3. The Cerebellum 19:226–234. 

https://doi.org/10.1007/s12311-019-01101-w 

Henke, K. (2010). A model for memory systems based on processing modes 

rather than consciousness. Nature Reviews Neuroscience, 11, 523–532. 

Heyselaar, E., Segaert, K., Walvoort, S. J.W., Kessels, R. P.C., Hagoort, P. 

(2017). The role of nondeclarative memory in the skill for language: Evidence 

from syntactic priming in patients with amnesia. Neuropsychologia. 101, 97-

105. doi:10.1016/j.neuropsychologia.2017.04.033 

Packard, M. G. (2008). Neurobiology of procedural learning in animals. In J. H. 

Byrne (Ed.), Concise learning and memory: The editor’s selection (pp. 341–

356). London: Elsevier Science and Technology. 

Sampson, G., Gil, D., and Trudgill, P. (Eds.) (2009). Language Complexity as an 

Evolving Variable. Oxford: Oxford University Press. 

Squire, L. R., and Wixted, J. T. (2011). The cognitive neuroscience of human 

memory since H.M. Annual Review of Neuroscience, 34, 259–288. 

Ullman, M. T. (2004) Contributions of memory circuits to language: The 

declarative/procedural model. Cognition 92 (1–2), 231–270. 

Ullman, M. T. (2015). The declarative/procedural model: a neurobiologically 

motivated theory of first and second language. In Van Patten, B., and 

Williams, J. (Eds.), Theories in Second Language Acquisition: An 

Introduction (2nd ed.) (pp. 135-158). London and New York: Routledge.  

Wray, A., Grace, G.W. (2007). The consequences of talking to strangers: 

Evolutionary corollaries of socio-cultural influences on linguistic form. 

Lingua 117, 543–578. 

https://doi.org/10.1007/s12311-019-01101-w
http://pure-oai.bham.ac.uk/ws/files/40798978/HSWKH_Neuropsychologia_revised_2.pdf
http://pure-oai.bham.ac.uk/ws/files/40798978/HSWKH_Neuropsychologia_revised_2.pdf
https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1016%2Fj.neuropsychologia.2017.04.033

