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Abstract 

This thesis produces a definition of consonant mutations, a hitherto relatively unexplored 

phenomenon in typology, using a sample of languages from the Celtic and Uralic languages. It 

is defined using Canonical Typology. The base of the phenomenon is established as 

‘functionalized consonant alternations’, with seven dimensions of variation: conditioning 

elements>no conditioning elements; sole functional indicator>accompanied by other 

morphemes; more than two grades>two grades; some effect on surrounding vowels>only 

affecting the consonant; only leniting>also non-leniting sound changes; word-initial/-

final>word-medial placement; and less regular>more regular. It is also argued that mutations’ 

phonology is less important than their function. 

 

Keywords: consonant mutation, consonant gradation, canonical typology, morphophonology 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ii 

 

Table of contents 

Abstract ....................................................................................................................................... i 

Table of contents ........................................................................................................................ ii 

1. Introduction ............................................................................................................................ 1 

1.1. Introduction ..................................................................................................................... 1 

1.2. Data and method .............................................................................................................. 4 

2. Background and theory .......................................................................................................... 4 

2.1. Preliminary definition and previous research .................................................................. 4 

2.2. Canonical Typology ........................................................................................................ 9 

2.3. Sound changes ............................................................................................................... 10 

3. Typology .............................................................................................................................. 11 

3.1. Celtic languages ............................................................................................................. 11 

3.1.1. Brythonic languages ................................................................................................ 12 

3.1.1.1. Breton ............................................................................................................... 12 

3.1.1.2. Cornish ............................................................................................................. 12 

3.1.1.3. Welsh ................................................................................................................ 13 

3.1.2. Goidelic languages .................................................................................................. 14 

3.1.2.1. Irish ................................................................................................................... 15 

3.1.2.2. Manx ................................................................................................................. 17 

3.1.2.3. Scottish Gaelic .................................................................................................. 17 

3.2. Uralic languages ............................................................................................................ 18 

3.2.1. Finnic languages ..................................................................................................... 19 

3.2.1.1. Estonian ............................................................................................................ 19 

3.2.1.2. Finnish .............................................................................................................. 19 

3.2.1.3. Ingrian .............................................................................................................. 20 

3.2.1.4. Kven ................................................................................................................. 21 

3.2.1.5. Votic ................................................................................................................. 22 



iii 

 

3.2.1.6. Other Finnic languages ..................................................................................... 22 

3.2.2. Saami languages ...................................................................................................... 22 

3.2.2.1. Lule Saami ........................................................................................................ 23 

3.2.2.2. North Saami ...................................................................................................... 23 

3.2.2.3. Pite Saami ......................................................................................................... 24 

3.2.2.4. Skolt Saami ...................................................................................................... 25 

3.2.2.5. Ume Saami ....................................................................................................... 25 

3.2.2.6. Other Saami languages ..................................................................................... 26 

3.2.3. Nganasan ................................................................................................................. 26 

4. Discussion ............................................................................................................................ 27 

4.1. Definition and comparison ............................................................................................ 27 

4.2. A wider typology ........................................................................................................... 36 

5. Conclusion ............................................................................................................................ 37 

Bibliography ............................................................................................................................. 38 

 

 

 

 

 

 

 

 

 



1 

 

1. Introduction 

1.1. Introduction 

Consonant mutations, a simple definition of which would be ‘changes to a consonant’s 

articulation conditioned by morphosyntactic factors rather than phonological factors’, is a 

relatively uncommon phenomenon in the languages of the world, but nevertheless interesting. 

The aspect of this phenomenon which may be the most interesting is that it largely defies a 

purely synchronic view of linguistic structure and grammatical analysis in terms of inflectional 

morphemes, as well as a strict division of various parts of grammar, with what was originally a 

purely phonological sound alternation diachronically ‘bleeding into’ other areas of linguistic 

structure in a grammaticalization process. It is a phonological process which also carries 

grammatical information. As such, consonant mutations can be regarded as something of a 

mystery to traditional views on grammar and considering most languages’ mostly linear 

morphology. The phenomenon can seem diverse, even to the point of hardly being recognized 

as the same phenomenon in various language families, but they have a common core and a kind 

of intuitive unity, but the specifics of it can be difficult to put into words and pin down. 

At this point, it may be useful to include some examples of consonant mutations to give the 

reader a more concrete indication of the topic of the thesis. First, consider the Irish word cara 

‘friend’. If one wants to say ‘her friend’, that would be a cara /ə ˈkaɾˠə/, i.e. with no change to 

any consonants. However, if one would say ‘his friend’, that would be a chara /ə ˈxaɾˠə/, and 

likewise if one wants to say ‘their friend’, it would be a gcara /ə ˈgaɾˠə/ (Hickey, 2014, p. 272). 

Another illustrative example would be the Skolt Saami word for ‘hand’ ǩiõtt /ciətː/, with the 

plural nominative form ǩiõđ /ciəð/ and the illative singular form ǩiõ’t’t-e /ciətːːe/ (Feist, 2015, 

p. 96). 

The aim of this thesis is to build a small typology of consonant mutations, aided by the 

Canonical Typology framework. In Canonical Typology, a base for the phenomenon is first 

constructed (in this case that would be the simple definition in the first paragraph) which can 

encapsulate the core which remains throughout its various iterations, after which several 

dimensions are defined to account for its cross-linguistic variation. Canonical Typology is an 

approach which facilitates studying and defining linguistic phenomena with diverse 

manifestations, making it ideal when the area of interest is as difficult to delineate as this one. 

This thesis will serve as a step towards a more comprehensive typology of the phenomenon: 

the result of this thesis will be a preliminary definition on which a more complete definition 
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can be constructed in later research. The language sample used in this thesis only includes 

languages from two language families: the Celtic branch of the Indo-European language family 

and the Uralic language family. These language families are probably the most well-known and 

well-documented of the languages known to make use of consonant mutations, and as such they 

can be recognized as good representatives of the phenomenon. 

When I first started learning the Uralic languages Finnish and North Saami, a feature which 

immediately struck me as interesting was what is called in their grammars ‘consonant 

gradation’, a functionalized consonant alternation mutation of the stem consonant of most 

words. One of the main reasons that this interested me so, apart from the inherent interest it 

holds to a linguist, was the great similarity it shared with the initial mutations of Irish, a Celtic 

language which I had started studying some years earlier. I began looking into what the general 

linguistic and typological literature had to say on such consonant mutations, but unfortunately, 

I found very little.  

The phenomenon seems to be discussed only rarely, and even rarer are the times when it is 

discussed as a unified phenomenon. That is, initial mutations and word-internal mutations such 

as those in the Uralic languages are rarely compared or even thought of as the same 

phenomenon. The question of whether it is a unified phenomenon is a relevant one (indeed, 

Iosad (2010, p. 127) questions the unity of the more restricted domain of initial mutations, and 

as such it seems natural that one can also question the unity of the entire class of consonant 

mutations). The phenomenon will however be considered as unified in this thesis. It can vary 

greatly, but as a canonical base can be identified for the phenomenon, it implies that is indeed 

one single phenomenon. Perhaps a framework such as Canonical Typology, allowing for great 

diversity within a phenomenon, is required to define the phenomenon as such. 

The boundary between consonant mutations and other morphophonological processes 1 is not 

always an easy line to draw, and as with much else in linguistic structure there may well be a 

scale on which different morphophonological consonant alternations can be placed. If so, the 

 

1 Morphophonology can be defined as the area of study “concerned with rules or alternations intermediate between 

morphology and phonology”, with the definition of a morphophonological alternation as an “alternation … which 

applies to forms as represented phonologically, under conditions defined morphologically” (Matthews, 2014, p. 

253). Morphophonological alternations can be either functionalized, as the ones explored here are, or alternations 

which, while not themselves indicating grammatical function, still occur conditioned by the morphological 

environment. An instance of the latter can be seen in an example provided by Matthews (2014, p. 253): the vowel 

alternation in the English words capacious [ei] as opposed to capacity [a], whereby the following morpheme 

conditions the pronunciation of the vowel. 
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definition in this thesis takes the view that only those morphophonological consonant 

alternations which are functionalized, i.e. that themselves carry function rather than just 

appearing together with a particular morpheme (or set of morphemes), can be placed at the end 

of the scale defined as consonant mutations. 

Fife (1993, p. 8) notes that consonant mutations as a morphophonological device is a neglected 

field of study with no proper general theoretical discussion of the phenomenon. Of course, Fife 

wrote this almost 30 years ago, and since then some sources containing such discussion have 

been published, i.e. Grijzenhout (2011, 1537-1558), Hickey (2014, p. 319-370), and Iosad 

(2010, p. 105-137), whose research into the phenomenon is briefly summarized in section 2.1. 

However, the general point of Fife’s statement still stands: consonant mutations are relatively 

unexplored and ill-defined in academic research, and those definitions which do exist are often 

contradictory or in other ways not ideal for cross-linguistic generalization. The intention behind 

this thesis is to remedy this. 

This thesis will mainly focus on the function of consonant mutations, rather than phonological 

form, i.e. the various sound changes involved. This is also covered, though not as extensively 

as in some other studies, as it is an integral part of the phenomenon. However, the main interest 

of the thesis is not to characterize consonant mutations’ phonological features. This is in 

contrast with some other authors who extensively discuss and make generalizations on the 

phonology of the phenomenon.  

In this thesis, the function of the phenomenon is considered to be of greater interest than its 

form. A further thought on this is that the phonological basis of the sound changes may not be 

an inherent trait of the phenomenon of consonant mutation in itself, but rather a result of 

probability: one of the most common sound changes associated with consonant mutations is 

various types of lenition, which happens to be a very common class of sound changes overall 

in languages’ development. The origin of the specific phonological form is to be found in the 

diachrony of the language, in which phonological alternations end up becoming functionalized, 

and as such I do not believe the specific phonological form (which to some extent may be 

arbitrary) to be the most interesting aspect of consonant mutations. 

Rather, it is the way in which what has its origin in purely phonologically alternations bleeds 

over into other areas of morphosyntax which is of primary interest. Nonconcatenative 

morphology, i.e. non-linear morphology, may not be the most common morphology, but it does 

provide an interesting perspective on linguistic structure and how it changes. 
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1.2. Data and method 

The data used for this thesis consists of reference grammars for the various languages, as well 

as general reference literature on their language families 2 . In section 3, an overview of 

consonant mutations in the relevant languages based on this data is presented. In section 4, the 

Canonical Typology framework, as presented in section 2.2, is applied to the data to construct 

a fuller definition of the phenomenon to supplement the preliminary definition presented in 

section 2.1. The definition in section 2.1 is, as stated, preliminary and forms a general 

typological backdrop on which the more specific discussion of the thesis can be based.  

The choice to only compare Celtic and Uralic mutations is to a large extent motivated by 

availability of data at the time of writing. Including a larger sample of languages would have 

led to the data being very skewed in favour of Celtic and Uralic mutations, as data on those 

languages were available to a much greater degree. The selection is also motivated by 

constraints imposed by the actual format: an extensive overview of consonant mutations would 

have been too lengthy for a thesis of this size. As such, a fuller typological overview of 

consonant mutations is left to future research, with this thesis meant to serve as a step in that 

direction. 

2. Background and theory 

2.1. Preliminary definition and previous research 

While constructing a more complete definition of the phenomenon will form a large part of 

later sections of the thesis, a preliminary and general definition of the term consonant mutation 

has to be established as a first step. Definitions of language-specific mutations can quite readily 

be found in reference literature aimed at those specific languages, but more general linguistic 

and typological definitions are rarer, albeit not non-existent. However, such descriptions can at 

times contradict each other, and they do not entirely conform to the definition of the term as 

understood in this thesis. 

Grijzenhout (2011) defines the term as “a class of processes by which a consonant turns into a 

segment with a different degree of voicing, continuancy, or nasality that is not due to 

neutralization or assimilation…” (an example of what Grijzenhout excludes by this definition 

 

2 It should be kept in mind that the data for the thesis is secondary data, and no collection of primary data has been 

conducted, meaning that to some extent I am limited by what the authors of the reference works I am using have 

included in their descriptions. 
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would be the word-final devoicing of stops in German (Indo-European, Germany)). Consonant 

mutations may involve various phonetic changes such as lenition, fortition, and nasalization. 

Grijzenhout distinguishes between different types of mutation: one which she describes as 

alternations taking place in a particular phonological environment, and one in which 

alternations take place in a certain morphological or lexical context. An example of the former 

comes from Burmese (Sino-Tibetan, Myanmar), where voiceless stops are voiced in 

intervocalic position (this alternation does not carry any morphological information and is 

conditioned by phonetic factors only). This contrasts with an example Grijzenhout presents 

from Soninke (Mande, west Africa), where there is a contrast between fare ‘donkey’ and n pare 

‘my donkey’ and between raqqe ‘mouth’ and n laqqe ‘my mouth’, where the mutation has no 

obvious connection to the triggering element’s phonetic properties (Grijzenhout, 2011, p. 1537-

1541). 

Grijzenhout identifies three different kinds of mutation: the first wherein a purely phonological 

context triggers the mutation (as in the Burmese example above, though interestingly it does 

seem that Burmese may have consonant mutations of Grijzenhout’s third type as well: see Iosad, 

2010, p. 114), the second wherein the mutation may be caused by an overt trigger but also 

carries morphological information (as in Soninke), and the third wherein the morphosyntactic 

environment causes the mutation, which she exemplifies with Saami consonant gradation (for 

examples of which, see section 3.2.2 of this thesis) (Grijzenhout, 2011, p. 1554-1555). 

Iosad (2010) presents a simple definition of initial consonant mutations as “changes in the first 

consonant of a word which are not obviously caused by the phonetic/phonological context”. He 

specifies the ‘essence’ of consonant mutation as words appearing with a consonant different 

from their citation form in some morphosyntactic contexts. Iosad brings up several examples 

from the Celtic languages’ initial mutations, which will be explored in section 3.1 of this thesis, 

but he also brings up some other examples, such as the initial mutations of in Nias (Austronesian, 

Indonesia) exemplified by the distinction between the word bavi ‘pig’ and its absolutive form 

ʙavi (Iosad, 2010, p. 105-108, 113). 

Iosad proposes two major types of initial mutations: endocentric and exocentric. Endocentric 

initial mutations are triggered by factors of the relevant word, i.e. its morphosyntactic features 

and phonology. Exocentric initial mutations on the other hand require some element from 

outside of the word proper, for example syntactic context and the position of other items in the 

sentence. Iosad views exocentric initial mutations as the core members of the initial mutation 

phenomenon because of endocentric mutations’ inherent association with other 
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morphosyntactic features of the language and as such can be accounted for by other features of 

the language’s grammar (Iosad, 2010, p. 127-128). 

Hickey (2014) takes Irish as his starting point to make a small typological survey of languages 

with phenomena he regards as similar to the Celtic initial mutations, for some of which he 

reaches the conclusion that they are comparable to the Celtic initial mutations, whilst for some 

he states that they display similar phonetic frameworks, but which have not developed as far as 

indicating grammatical information. Initial mutations develop first by cliticized elements 

affecting the pronunciation of the consonant, at first not grammatically meaningful but which 

later becomes so. In Hickey’s view, mutations which have been functionalized implies that the 

alternation has taken over the function of other grammatical markers which have since been 

lost or defunctionalized. He does however point out that such functionalization of original 

sandhi changes is to a large degree unpredictable. Further, he also notes that a sound which has 

been functionalized as part of a mutation does not necessarily have the same later phonetic 

developments as other instances of the phoneme which have not been functionalized. The 

process would imply that language learners have reinterpreted the mutations as grammatically 

significant ahead of other grammatical markers, causing a typological shift of the language in 

favour of mutations as a grammatical device. According to Hickey, the loss or phonetic blurring 

of the original conditioning element is crucial in the reanalysis of the mutations as the functional 

element (Hickey, 2014, p. 237, 251, 319, 337, 365-366).   

Hickey makes some generalizations on (initial) consonant mutations. According to him, 

languages with fully functionalized mutation systems usually have three grades to the 

consonants: one original, one lenited, and one fortified 3. Languages which have more than two 

mutations have made subdivisions of lenition and fortition. Two mutations are not applied 

simultaneously, and two mutations generally do not have the same phonetic outcome. Mutations 

generally apply to manner rather than place of articulation (with the exception of the common 

change of /s/ > /h), though secondary developments can affect place of articulation as well. For 

consonant mutations to become established as a grammatical device in the first place, the 

system must have been regular in the contexts where they are found (Hickey, 2014, p. 366-370). 

The definition taken in this thesis is in some ways similar to that of the previous researchers, 

but to some extent it differs as well. One of the main differences is the others’ great emphasis 

 

3 However, it must be noted that Hickey’s definition of fortition apparently differs from the one taken in this thesis 

in considering nasalization as a type of fortition rather than lenition. See further discussion in section 2.3. 
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on phonological form, which is largely treated as secondary here. Further differences are 

elaborated on in the following paragraphs. 

The definition taken in this thesis specifically excludes the first of Grijzenhout’s mutation types, 

alternations conditioned only by phonological environment. While that is certainly a consonant 

alternation, its conditioning factors are so different from that of the second type that it is 

questionable whether they should be considered variants of the same phenomenon. Of course, 

Grijzenhout does leave out some phonologically conditioned alternations (e.g. German word-

final devoicing), but the definition advocated for in this thesis does so more systematically. The 

morphological/lecixal function is crucial to this thesis’s definition of a consonant mutation. To 

Grijzenhout, the functionalization of the consonant alternation does not seem to be the main 

defining feature of consonant mutations, whilst it is regarded as such in this thesis. 

While mutations in some languages are more or less motivated by visible phonological factors, 

such as Finnish consonant gradation largely occurring in the onset of closed syllables, for a 

consonant alternation to be seen as a consonant mutation it should be grammaticalized and carry 

morphological/lexical information rather than being purely driven by phonology. Even with a 

consonant mutation which to a large extent is motivated by visible phonological factors, such 

as the aforementioned Finnish, the consonant mutation’s status as such rather than a purely 

phonological process can be illustrated by its lexicalization. For example, some specific 

lexemes do not have consonant mutation, even when the trigger which would normally have 

caused it to appear is present. Had it been a regular phonological process, it would likely have 

been applied to those lexemes as well. 

The definition taken here differs somewhat from Grijzenhout’s, in part due to differences in 

theoretical assumptions (with Grijzenhout seemingly favouring a generativist standpoint and 

this thesis favouring a functional-typological theoretical stance), and in part due to Grijzenhout 

focusing more on the phonological aspect whilst this thesis focuses more on the 

morphosyntactic and semantic aspect. The definition proposed here is more akin to Iosad’s 

definition, with the most salient difference being that Iosad only considers initial mutations 

whilst this thesis specifically treats consonant mutations in all positions. 

In comparison with Hickey’s overview, this thesis admits the common occurrence of 

conditioning lexical factors (i.e. other lexical items and inflections) to a greater degree. Hickey, 

whose survey is rooted in a comparison with Irish, seems to (somewhat) strongly distinguish 

mutations in some languages from those in Celtic languages based on the fact that the mutations 
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are not the sole indicators of grammatical categories in those languages. Instead, he considers 

such systems to be in an “embryonic stage” (Hickey, 2014, p. 319, 337, 365). However, as is 

noted by Stenson (1981, p. 20), while Irish mutations do carry syntactic and semantic 

information, they only rarely occur as the only source of grammatical information, usually 

being accompanied by an element such as a particle or an inflection (though that particle or 

inflection does not retain the phonetic factors which caused the phonological change in the first 

place). 

For this thesis’s preliminary general definition of consonant mutations, the following three 

criteria are proposed. 

1. Consonants appearing in forms different from the citation form in certain contexts.  

2. The changes should be conditioned by morphosyntactic or lexical factors, rather than 

being purely phonologically motivated. 

3. The changes should be functionalized, i.e. that they not only be conditioned by 

surrounding grammatical environment but also actively carry grammatical information.  

Thus, this thesis’s tentative simple definition of consonant mutation might be: systematic 

changes to consonants (or consonant clusters) conditioned by morphosyntactic environment 

rather than (purely) phonological environment. 

The first criterium should be relatively uncontroversial. The second, that to be considered a 

consonant mutation, the alternation should not be merely conditioned by phonemic factors, but 

rather cover some functional domains, might be most important as it narrows down the scope 

of consonant mutation and separates it from other phonological processes. The third criterium 

likewise distinguishes consonant mutations from other morphophonological processes which 

do not (yet) carry grammatical information. 

These three criteria, or rather various aspects of them, are, to varying degrees, present in the 

other researchers’ definitions as well, though not expressed in the same terms. For example, 

what Iosad defines as the essence of consonant mutations is similar. There are however 

noticeable differences as well, such as excluding non-functionalized alternations (as opposed 

to Grijzenhout). 
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2.2. Canonical Typology 

Canonical Typology is an approach to linguistic typology intended to remedy the so-called 

correspondence problem, the issue of whether categories labelled with the same term across 

languages really can be comparable, and address the often vague and shifting definitions 

employed to describe linguistic phenomena, via putting emphasis on the criteria used to 

associate the linguistic phenomena with the terms and adopting a multidimensional view of 

linguistic features. In a canonical typology, a multidimensional space is constructed, where the 

particular instances of a phenomenon are contrasted with a canonical ideal type, a point where 

the types represented by the instances converge (Brown & Chumakina, 2012, p. 1-3, 14). 

Canonical Typology features three key concepts used in defining a typological feature: first, 

the base; second, the criteria; and third, the canonical ideal. The base establishes the nature of 

the phenomenon in a manner broad and simple enough to accommodate significant variation, 

but still specific enough to delineate the phenomenon and determine if it is present in specific 

languages. The criteria are used to determine the possible dimensions of the phenomenon, 

which features are to be regarded as more or less canonical of it. The criteria should also be 

capable of being formed and answered independently of one another, so that any combination 

of criteria should be theoretically possible. Simply, these criteria normally have two end points, 

either a feature is present or not. The canonical ideal is a type displaying the canonical features 

associated with the phenomenon, where all the most canonical features of the dimensions 

intersect (Brown & Chumakina, 2012, p. 3-9, 11). 

Crucially, the canonical ideal may differ from the most common, or prototypical, attested type. 

Indeed, the canonical ideal may not even be found in any one language. Still, a canonical 

typology should be rooted in empirically observable data. Among other reasons, this is so as to 

avoid fallacies such as assuming that any one language, for instance the most spoken one 

exhibiting the feature, is the canonical example of the feature (Brown & Chumakina, 2012, p. 

9-10).  

The Canonical Typology approach will be fully applied to the data in this thesis in section 4, 

but already before investigating the data, the base should be defined (as per Brown & 

Chumakina, 2012, p. 14). The base of a phenomenon is the starting point in which further 

investigation is to be rooted, but the way in which the base is defined is somewhat unclear. At 

any rate, the base should be a simple starting point, taking only in those aspects of the 

phenomenon which are necessary in the initial broad characterization of the phenomenon: 
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specific enough to clearly define the relevant area of interest, but general enough to 

accommodate the variation which may occur within it. The base should be minimal and define 

the phenomenon without providing too much detail or explanation (Bond, 2012, p. 20-24).  

The base of the consonant mutation phenomenon is defined here as: an alternation in some 

consonants’ articulation which has been functionalized. This will be further discussed in section 

4.1. 

2.3. Sound changes 

In this section, a short description of the sound changes involved in the various mutations 

expanded on in this thesis is provided. As mentioned in the introduction, the specific 

phonological form of the mutations is not regarded as the main area of interest of this thesis. 

Nevertheless, the mutations’ form is an integral part of the phenomenon and some discussion 

will be devoted to this aspect of the phenomenon. Further, some definitions may need to be 

established as a theoretical background in order to resolve theoretical ambiguities, such as the 

question of nasalization’s phonological nature which is mentioned below. 

Lenition is a sound change involving a consonant becoming ‘weaker’. The consonant which is 

lenited has the degree of obstruction of the airflow lessened so as to require less effort in 

pronunciation. Lenition is a common sound change, especially between vowels but in other 

phonetic environments as well (Trask & McColl Millar, 2015, p. 51-53). 

Lenition is a somewhat vague umbrella term for various sound changes involving this ease in 

articulation. Some types of lenition are: degemination, the move from a geminate (long) 

consonant to a short consonant; nasalization, the move from a non-nasal consonant to a nasal; 

voicing, the move from a voiceless consonant to a voiced; and fricativization, the move from 

stop to fricative, and eventually on to approximant in some cases. It is common for voiceless 

consonants to end up as [h] towards the end of this process. Eventually, lenition processes can 

also go so far as to cause complete loss of the original consonant. Several of these changes can 

be applied to the same consonant, so that for example a sound affected by fricativization can 

also be voiced (Trask & McColl Millar, 2015, p. 51-53). 

The opposite of lenition, termed fortition, can also occur, though it is cross-linguistically less 

common. Fortition processes can be seen as opposite to those described above, so that for 

example the type of fortition called gemination, the move from a short to a long consonant, is 

the opposite of the lenition process degemination, and the fortition process called devoicing, 

the move from a voiced to a voiceless consonant, is the opposite of the lenition process called 
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voicing (Trask & McColl Millar, 2015, p. 55). It should be noted that ideas of what constitute 

lenition and fortition respectively may differ: for example, Trask & McColl Millar (2015, p. 

51) unequivocally state that nasalization is a lenition process, while Hickey (2014, p. 336) 

considers it to be a type of fortition (in this case, I take the former position, that it is an instance 

of lenition).  

Another type of sound change important to mention is assimilation, wherein two sounds become 

more similar to each other, either totally or partially. It should also be noted that some types of 

lenition can be regarded as a type of assimilation, so that for example intervocalic voicing is 

seen as a consonant being partially assimilated to the nearby vowels (Trask & McColl Millar, 

2015, p. 49, 51-52). When the term assimilation is used in following sections, it generally refers 

to total assimilation.  

Another relevant sound change is palatalization, in this case referring to a sound change 

involving a non-palatal consonant receiving a palatal secondary articulation. The consonant 

with a palatal secondary articulation can then be further palatalized (but not necessarily), so as 

to become fully palatal or palato-alveolar. This sound change usually happens to consonants 

with surrounding front vowels (Campbell, 2013, p. 35-36). Another sound change worth noting 

is velarization, which involves a consonant being articulated with the tongue raised towards the 

velum, in other words gaining a velar secondary articulation (Trask & McColl Millar, 2015, p. 

56). 

Finally, a relevant term in the study of consonant mutations is sandhi, the term for sound 

changes occurring across the boundaries of grammatical units (Matthews, 2014, p. 352). 

3. Typology 

3.1. Celtic languages 

The Celtic languages possess an elaborate system of initial consonant mutations, which has 

been described as the typifying feature of their phonology and arguably the most distinctive 

Celtic trait. The initial mutations are thought to come from external sandhi processes, originally 

purely phonological, which by the time of the earliest attestations of Insular Celtic (the branch 

to which all surviving Celtic languages belong) had become grammaticalized due to the loss of 

original final syllables (mutations are not thought to have been a feature of the extinct 

Continental Celtic languages, though this is not entirely certain). These original processes are 

thought to have been completed during the 6th century CE, but the mutation systems in the 
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various languages have undergone several changes since then, though they remain quite similar 

in their core characteristics, both in regard to the morphosyntactic and lexical triggers and their 

phonetic characteristics (Fife, 1993, p. 8-13). 

3.1.1. Brythonic languages 

As with the initial mutations in the other Celtic languages, the initial mutations in the Brythonic 

languages arose originally as sandhi-phenomena caused by inflectional endings on the 

preceding word which have since eroded. The initial consonants of the affected word were 

partially assimilated to the preceding word (Hickey, 2014, p. 330-332). 

3.1.1.1. Breton 

Breton has four mutations, termed Lenition (involving voicing of voiceless plosives, 

fricativization of voiced plosives, the change /m/ > /v/, voicing of voiceless fricatives, the 

change /gw/ > /w/, and some sort of lenition of the sonorants /n l r/ though the exact change is 

unclear), Spirantization (involving fricativization and voicing of voiceless plosives), Provection 

(involving the devoicing of voiced plosives), and Mixed Mutation (encompassing, as the name 

implies, various changes: devoicing of /d/ > /t/, fricativization of /b/ > /v/ and /g/ > /ɣ/, and the 

changes /gw/ > /w/ and /m/ > /v/). The mutations are caused by different preceding words 

(though some phonetic environments, and some specific lexical items, can block some 

mutations from occurring even when they should according to the preceding word) and 

mutations do not seem to occur without any preceding triggering words (Press, 1986, p. 40-50). 

However, it is also noted that Breton has an, in general, very irregular phonology and the 

appearance and occurrence of the mutations can vary a lot between dialects, and the various 

mutations have been subject to several historical changes leading to this irregularity (Hickey, 

2014, p. 332-335). 

The Provection mutation is of particular interest (due to it being a case of fortition, uncommon 

in consonant mutations). Historically, it is the result of the preceding word ending originally in 

a voiceless fricative before being dropped altogether, which caused the following consonant to 

assimilate to its voicing (Hickey, 2014, p. 333-334). 

3.1.1.2. Cornish 

Cornish has four initial mutations, termed Lenition, Spirantization, Provection, and Lenition-

and-Provection. Lenition involves the voicing of voiceless plosives, fricativization of voiced 

plosives, /m/ > /v/, and /gw/ > /w/. Spirantization involves the fricativization of voiceless 

plosives (with a further change in place of articulation in /k/ > /h/). Provection involves the 
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devoicing of voiced plosives. Lenition-and-Provection involves both the devoicing and 

fricativization of voiced plosives, as well as the changes /m/ > /f/ and /gw/ > /hw/. The mutations 

are triggered by preceding words and do not seem to occur without a lexical trigger (George, 

1993, p. 437-438). 

3.1.1.3. Welsh 

The mutation system is described as pervasive in Welsh grammar. It is said to be more complex 

than that found in any other Celtic language. Welsh has three main types of mutations: Soft 

mutation, Aspirate mutation, and Nasal mutation, as well as a fourth Mixed mutation. Not all 

consonants are affected, and (according to King) no vowels are affected (King, 1993, p. 14). 

Though other sources note that the Aspirate mutation can affect vowels by prefixing h- to 

vowel-initial words. Additionally, it should be noted that in the modern colloquial language 

mutations have been described as having a more marginal function, to a large extent due to not 

affecting all vocabulary. In the colloquial language, some mutations, namely the Nasal and 

Aspirate mutations, and to some extent the Soft mutation, have become considerably less 

common (Watkins, 1993, p. 307). The Mixed mutation is also uncommon in the spoken 

language (King, 1993, p. 19). 

Welsh has four initial mutations, termed the Soft mutation, the Aspirate mutation, the Nasal 

mutation, and the Mixed mutation (the Mixed mutation is often not considered to be one of the 

major mutations of Welsh, as it is not as common and the phonological changes are seen as a 

mix of the Soft and Aspirate mutations). The Soft mutation involves the voicing of voiceless 

plosives, the fricativization of the voiced plosives /b/ and /d/ and the deletion of /g/, the change 

/m/ > /v/, the voicing of /r̥/ to /r/, and the change /ɬ/ to /l/. The consonant /n/ is not affected by 

the Soft mutation. The Soft mutation has also spread analogically in the colloquial language to 

affect the borrowed phoneme /t͡ ʃ/, which is voiced to /d͡ʒ/. The Aspirate mutation involves the 

fricativization of voiceless plosives as well as the devoicing of the nasals /n/ and /m/ (this 

devoicing is not normally considered part of the formal literary language but appears in the 

spoken language). The Aspirate mutation also prefixes /h/ to words with an initial vowel. The 

Nasal mutation involves the nasalisation of plosives (both voiced and voiceless, which retain 

their original voicing in the mutated form). The Mixed mutation involves the same changes as 

the Soft mutation except for voiceless plosives which are fricativized (King, 1993, p. 14-15, 

19) (Watkins, 1993, p. 304-307). 

Mutations can occur either with a triggering word, such as a preposition, or triggered only by 

morphosyntactic factors, for example a word following the subject in a sentence with normal 
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VSO word order receives Soft mutation (King, 1993, p. 17-18, 22-23). Most commonly though, 

there is a lexical trigger for the mutations. Each mutation has its own separate set of triggering 

words and rules. There are some ‘irregular’ rules for many mutations, such as instances where 

mutations do not occur where one would expect them. For example, after the numerals saith 

‘seven’ and wyth ‘eight’, the consonants /p t k/ undergo soft mutation but other consonants are 

not mutated (Watkins, 1993, p. 304-306). 

3.1.2. Goidelic languages 

Old Irish, the language from which the modern Goidelic languages are descended, had three 

initial consonant mutations, traditionally termed Lenition, Nasalization, and Gemination 4 . 

They were caused by former endings on the preceding word which had been lost by the Old 

Irish period (Thurneysen, 1946, p. 140-141). 

Lenition was originally caused by a preceding vowel. Lenition affected all consonants, both 

obstruents and sonorants, but not vowels. It involved fricativization of affected plosives, 

fricativization of /m/ to /ṽ/, the change /s/>/h/ (and in rare occasions /s/>/f/), deletion of /f/, and 

the change of coronal sonorants to a less tense pronunciation. In some instances, it was blocked 

from occurring. Lenited forms seemingly always occurred with a preceding triggering element. 

Nasalization was originally caused by a preceding nasal and affected both consonants (most 

obstruents) and vowels. Vowels were prefixed with n-. Voiced plosives were nasalised, and 

voiceless plosives as well as /f/ were voiced. Much like Lenition, Nasalization always occured 

with a preceding trigger (Thurneysen, 1946, p. 76, 84-85 141-150). 

Gemination was originally caused by a preceding -s, -t, or -k preceded by a vowel. It was 

originally gemination in its phonetic sense, caused by the assimilation of this preceding 

consonant to the first consonant of the word. But by the Old Irish period, this mutation was in 

decline and only appeared sporadically on consonants. However, this mutation also affected 

vowels, causing an h- to be prefixed. Much like the other initial mutations, gemination occurred 

with a preceding trigger (Thurneysen, 1946, p. 141, 150-153). That the h-prefix is the primary 

occurrence of this mutation can be seen in that it is called h-mutation in some reference 

literature (de Vries, 2013, p. 9). 

 

4 These terms will be used for simplicity’s sake, though they are homophonous with the names of some general 

sound changes: the difference between the usage of these terms as labels for general sound changes as opposed to 

the specific mutations described here should be kept in mind and is noted by the use of an initial uppercase letter 

for names of specific mutations and an initial lowercase letter for the general sound change. 
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Another phenomenon in Old Irish is called Consonant quality by some authors, or Polarity (a 

term employed by Hickey (2014, p. 401) where all consonants (barring /h/) had two forms: 

palatalized and non-palatal 5. This developed from the loss or weakening of surrounding vowels, 

with consonants originally appearing with front vowels becoming palatalized. When the 

conditioning vowels were lost, the previously allophonic secondary articulation became 

phonemic and, in some cases (namely word-finally), came to bear morphosyntactic information. 

For example, the Old Irish word macc ‘son’ has the genitive singular form maicc (the <i> is 

inserted in the orthography to indicate palatalization at the end of a syllable, rather than being 

a full-fledged vowel in itself, though in the later Middle Irish period a short glide did develop 

in this position in some words), with the palatalization of the final consonants being the only 

distinguishing feature between the nominative singular and genitive singular forms (Mac Eoin, 

1993, p. 103-104, 106). 

3.1.2.1. Irish 

The mutation system of modern Irish is similar to its ancestor Old Irish, though with some 

differences, some regularizations of the system, some analogical spread of contexts in which 

mutations occurred, and various sound shifts (Hickey, 2014, p. 260-268, 270-273). The rules 

for the occurrence of the initial mutations in the modern language have due to these factors 

become very complicated (Mac Eoin, 1993, p. 112) and there is irregularity in the system, 

especially in the modern spoken language (Hickey, 2014, p. 288-290). 

Irish has two initial mutations: Lenition and Nasalisation. Lenition causes fricativization of 

plosives, deletion of /f/, and the changes /s/ > /h/ and /m/ > /v/. The fricativization of plosives 

also brings some changes in place of articulation, such as /d/ > /ɣ/ and /t/ > /h/. Nasalisation 

causes voicing of voiceless plosives, the change /f/ > /v/, and nasalisation of voiced plosives, 

as well as a prefixed n- before vowels (Hickey, 2014, p. 281-283, 290).  

Apart from the effects of initial mutations on consonants, there is also some effect on initial 

vowels. For example, there is h-prefixation (the remnant of Old Irish Gemination, as discussed 

 

5 This not always treated as an instance of consonant mutation (though some do refer to it as such, e.g. Broderick, 

1986, p. 67, and some authors discuss it in the same section as the initial mutations, see for example Lamb, 2003, 

p. 20), presumably owing in large part to most authors discussing Celtic languages focusing on initial mutations 

and not considering mutations elsewhere in the word. However, as the word-final phonemic contrast created by 

palatalization satisfies the criteria in the preliminary definition established in section 2.1, this thesis will treat this 

palatalization as a consonant mutation. It is important to note that this only qualifies as a consonant mutation when 

appearing word-finally, much as the sounds involved in the initial consonant mutations only qualify as such when 

appearing word-initially. 
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above), which occurs in many instances where there is no mutation on an initial consonant. 

There are however also some other prefixes which may be added to vowel-initial words in 

particular grammatical contexts. For example, after the definite article in the masculine 

nominative, which does not cause any mutation, the prefix t- is added to words beginning in 

vowels. This, as well as other irregular manifestations of the initial mutation system with word-

initial vowels or clusters which cannot be lenited, are according to Hickey a product of the 

pressure to show morphological distinctiveness even in those words where the main way of 

doing so, initial consonant mutations, would not be applicable (Hickey, 2014, p. 290). 

Apart from the other irregularities in the system mentioned in the above paragraphs, there are 

also some words, primarily unstressed words with grammatical information, which have been 

fossilized in permanently lenited forms. One such example is the object form of the 2nd person 

singular pronoun thú which is lenited, as opposed to the nominative unlenited form tú (Hickey, 

2014, p. 284). 

In addition to the normal mutations, there are also some particular contexts where a different 

mutation or other element appears instead of or in addition to the mutation which would 

normally be expected. For example, in the past tense of verbs, where the initial consonant is 

lenited, a verb beginning in /f/, which is lenited via deletion, also receives the prefix /d/, in 

essence making the mutation /f/ > /d/ in that context if one were to look at it purely 

synchronically (though diachronically the /d/ has its origin in a separate clitic) (Hickey, 2014, 

p. 270-271, 275). 

Initial mutations occur either with a preceding triggering word, such as a preposition, a definite 

article, or a noun in a particular case and gender, or without a preceding triggering word, for 

example in some verb forms such as the past tense (Mac Eoin, 1993, p. 112-113). As such, 

mutations may either be ‘redundant’, or they may be instrumental in carrying grammatical 

categories and create minimal pairs. Some words triggering initial mutations on following 

words always cause a particular mutation, for example the preposition i ‘in’ always causes 

Nasalization, while some other cause different mutations depending on grammatical 

information, for example the 3rd person possessive a which causes either h-mutation, Lenition, 

or Nasalization depending on whether it is used to mean ‘her’, ‘his’, or ‘their’ respectively. 

However, in modern spoken Irish, there is some tendency towards the deletion of certain 

preceding elements whilst retaining the mutation, so that for example the interrogative particle 

an, which causes Nasalization, is often dropped and only the remaining Nasalization on the 
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initial consonant of the verb indicates that the clause is interrogative (Hickey, 2014, p. 260-261, 

274). 

Word-finally, consonants can alternate between palatalized and velarized articulations to 

indicate grammatical information, a process which Hickey (2014) calls ‘polarity reversal’. This 

change can occur either together with another suffix or by itself to indicate grammatical 

information such as case. For some words, such as those formed with the common derivational 

suffix -ach /əx/, further sound changes have made it so that the pronunciation of the 

grammatically palatalized version has lost the consonantal quality and become /iː/. Furthermore, 

consonants’ palatal or non-palatal quality can affect surrounding vowels (Hickey, 2014, p. 286-

289, 293-299, 401).  

3.1.2.2. Manx 

The Manx mutation system is similar to that of the other Goidelic languages: Manx has two 

initial consonant mutations, termed Lenition and Nasalization. Lenition consists of plosives 

being fricativized, in some cases with a change in place of articulation (for example /t/>/h/ or 

rarely /x/, and /d/>/ɣ/), /m/>/v/, deletion of /f/, and /s/>/h/ (or rarely /xʲ/). There are also some 

irregular forms in some consonant clusters. Many of these phonemes are however only lenited 

sporadically. Nasalization consists of the voicing of /t/ and /k/ to /d/ and /g/ respectively as well 

as /dʲ/ > /nʲ/ and /g/ > /n/. Initial mutations occur either with a triggering preceding word or, in 

some cases, triggered only by morphosyntactic function. In a few noun plurals, word-final 

palatalization as a mutation occurs, which may also affect the preceding vowel (Broderick, 1986, 

p. 64-67). H-prefixation, (the remnant of Old Irish Gemination) also occurs after certain 

triggering words (Broderick, 1993, p. 239). 

The mutation system in the late spoken Manx language is however no longer a completely 

functioning system. As noted above, Lenition of all phonemes does not occur consistently. 

Nasalisation has practically ceased functioning altogether. Word-final palatalization has also 

become very rare and practically does not function either (Broderick, 1986, p. 64-67). 

3.1.2.3. Scottish Gaelic 

The Scottish Gaelic mutation system has some differences from the Old Irish system it is 

descended from, but retains the same basic initial mutations, as well as word-final palatalization. 

The initial mutations are triggered by preceding words, such as prepositions (Gillies, 1993, p. 

167, 170-171) but may in some cases be triggered only by grammatical function, such as 

Lenition on past tense verbs (Ó Maolalaigh, 2008, p. 72). 
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Scottish Gaelic has two initial consonant mutations, Lenition and Nasalisation. Lenition causes 

fricativization of plosives (with some changes in place of articulation) and of /m/ to /ṽ/, deletion 

of /f/, and the change /s/ > /h/. The sonorants /l n r/ can also be lenited to have a less tense 

pronunciation. Nasalisation in Scottish Gaelic is somewhat different from that in Old Irish (and 

modern Irish) and takes different forms in different dialects. In some dialects, it consists of 

prenasalization of plosives and /f/, for example /k/ > /ŋk/ and /f/ > /ɱf/. In some other dialects, 

nasalisation of the affected consonant occurs whilst keeping the voicing of the original mutated 

consonant, for example /kat/ ‘cat’ > /nə ŋ̊at/ ‘of the cats’). In yet other dialects, the mutated 

consonant is also voiced in assimilation with the nasal, for example /k/ > /ŋg/.  Other than the 

two initial mutations affecting consonants, prefixation of /h/ (the remnant of Old Irish 

Gemination) occurs in many contexts where there is no mutation and the word is vowel-initial 

(Gillies, 1993, p. 164-169) (Hickey, 2014, p. 319-321). 

As in modern Irish, there are several instances of diachronically motivated irregular mutations 

after certain words. For example, the feminine nominative article which normally lenites a 

following consonant causes /s/ to be mutated as /s/ > /t/ instead of the ordinary Lenition /s/ > 

/h/ (Gillies, 1993, p. 169-170). 

Scottish Gaelic also has word-final palatalization. As in the other Goidelic languages, 

consonants have a distinction between palatal and non-palatal, which has been functionalized 

word-finally where it is used for functions such as indicating case or number. This can also 

affect the pronunciation of preceding vowels (Lamb, 2003, p. 20). 

3.2. Uralic languages 

In many Uralic languages, consonant mutations occur word-internally, going under the 

traditional term consonant gradation, which will, for simplicity’s sake, be used in this thesis as 

well when discussing Uralic consonant mutations, with the note that it is seen as an alternate 

term for consonant mutation rather than a different phenomenon. 

Gradation occurs in three branches of the Uralic family: Finnic, Saami, and Samoyedic. The 

relationship between gradation in the different branches, and whether gradation is an 

independent innovation in several branches or an inherited trait, is a debated topic (Laakso, 

2001, p. 184). 
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3.2.1. Finnic languages 

Consonant gradation has arisen in most Finnic languages as the result of lenition of single and 

geminate plosives coming between a stressed syllable and a following closed syllable (Viitso, 

1998b, p. 105). 

3.2.1.1. Estonian 

In Estonian consonant gradation, the stem consonant of a word alternates between a form called 

the strong grade and a mutated form called the weak grade. The mutated form, the weak grade, 

has, as suggested by the name, a phonetically weaker articulation than that of the original strong 

grade (Raag, 2014, p. 287) 

The change from strong to weak grade involves various sound changes, including degemination 

(both changes from long to short, as well as from overlong to long), fricativization (sometimes 

with accompanying voicing of simple voiceless plosives as well as some changes in place of 

articulation), deletion of some phonemes, assimilation of the second consonant to the first in 

consonant clusters consisting of a sonorant followed by a plosive, and the voicing of voiceless 

plosives. There can also be some changes in the surrounding vowels, namely that close vowels 

surrounding the mutated consonant may be lowered (Raag, 2014, p. 287-295). 

Consonant gradation may be the only distinction between two forms, or it may be accompanied 

by another suffix. The inflection can also interact with other processes in the language such as 

apocope, a common sound change in Estonian, so that in some words the mutated form is 

followed by a vowel which has disappeared in the corresponding unmutated form, for example 

lõpp ‘end’, which is mutated to become the genitive form lõpu (Raag, 2014, p. 295-299) (Viitso, 

1998a, p. 128-129). 

Sometimes, it can appear synchronically that the weak grade is mutated to the strong grade, i.e. 

that the mutation would be one of fortition. However, historically the strong grade is in most 

cases the original sound which has later become mutated into the weak grade (Viitso, 1998a, p. 

124-125). 

3.2.1.2. Finnish 

Finnish consonant gradation affects the consonants /p t k/, their long counterparts, as well as 

consonant clusters involving these consonants preceded by a sonorant or /h/. The 

aforementioned form, the one normally occurring in the word’s citation form, is called the 

strong grade, which is then mutated to become what is called the weak grade. There are also 

some words in which the reverse occurs, with the citation form having the weak grade, which 
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when mutated becomes the strong grade. It should also be noted that not all words undergo 

consonant gradation (Karlsson, 2018, p. 49-50). 

The change from strong to weak grade takes the form of various sound changes which can 

essentially be summarized as lenition, and in some cases assimilation. Long plosives are 

affected by degemination, whilst short plosives are affected by fricativization and/or voicing. 

In some cases, this may also involve a change in place of articulation. The weak grade of 

consonant clusters is usually formed via assimilation of the second consonant to the first, but 

some are formed via lenition (Karlsson, 2018, p. 49-51). 

The mutations involving the consonant /k/ are noteworthy. As a short consonant, the mutation 

of /k/ is usually /k/>/∅/, but in certain nominals, when both preceded and followed by /u/ or /y/, 

the mutation is /k/>/v/. In the combinations /lk rk hk/ when followed by /e/, the mutations 

/lke/>/lje/, /rke/>/rje/, and /hke/>/hje/ occur (Karlsson, 2018, p. 51). 

The aforementioned change of place of articulation and other mutations which involve sound 

changes which are not entirely regular, for example /k/>/v/, are the result of later sound changes: 

originally, simplex plosives would have been mutated into the corresponding voiced fricatives, 

e.g. originally /p/>*/β/, /t/>*/ð/, and /k/>*/ɣ/. Later, this has given rise to the aforementioned 

various mutations of /k/ as well as /p/ > /v/ and /t/ > /d/. This, along with some other changes, 

contributed to mutations being established in Finnish and other Finnic languages (Laakso, 2001, 

p. 185). 

Mutations can occur in the word-stem of words with two or more syllables and a final short 

vowel or diphthong. This generally happens when followed by a suffix either consisting of one 

consonant or beginning with two consonants. Additionally, the mutated form appears in two 

verb forms which have no suffixes, the connegative and the 2nd person singular imperative 

(Karlsson, 2018, p. 51-52). In general, the environment in which a consonant is mutated can be 

summarized as the onset of a non-initial closed syllable, with certain exceptions (Abondolo, 

1998, p. 153-154, 159). 

3.2.1.3. Ingrian 

In the Soikkola dialect of Ingrian, consonant gradation consists of various types of lenition, 

including degemination and deletion, or assimilation applied to the first consonant (single or 

cluster) of a word-internal previously closed syllable. Geminate plosives are degeminated (and 

possibly voiced), a single plosive is fricativized (sometimes with a change in place of 
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articulation) or entirely deleted, plosives occurring as the second segment in a cluster are 

completely assimilated to the preceding consonant (Saar, 2014, p. 259-262) 

3.2.1.4. Kven 

Consonant gradation occurs in Kven word-stems. Almost all consonants, both obstruents and 

sonorants, are affected, with the exception of phonemes only occurring in recent loans such as 

/b d g/. There are some words which are not affected by gradation. Both single consonants and 

clusters ending in plosives with a preceding sonorant are affected. The sound changes involved 

in gradation can be degemination, fricativization, and deletion. The consonants /p t k/ have three 

possible grades (in some words) whilst all other consonants have only two grades that they 

alternate between. These grades are termed grade I, II, and 0. Change between grades I and II 

involves degemination, for example the alternation of grade II /tː/ with grade I /t/. Change to 0-

grade involves other types of lenition, seemingly fricativization and possibly going to deletion, 

for example grade I /t/ with grade 0 /ð/ or /∅/, the exact shape of which varies between dialect, 

as well as assimilation of clusters, for example grade I /lt/ with grade 0 /lː/ (Söderholm, 2017, 

p. 69-71, 74). 

An example of a word alternating only between two grades is apu ‘help’, which has the 

nominative plural form avu-t. An example of a word alternating between three grades is tupa 

‘cottage’, which has the partitive singular form tuppa-a (contrast this with the partitive singular 

form of apu, apu-a with the same grade as in the nominative singular), and the inessive singular 

form tuva-ssa (Söderholm, 2017, p. 75).   

The different grades appear in different morphological forms. A general rule for gradation is 

that grade II appears after long vowels and diphthongs, which becomes grade I when the 

following vowel is short and followed by a consonant. Likewise, grade I becomes grade 0 when 

appearing in a closed syllable of that type. This rule is only general though and there are 

exceptions in different inflectional forms (Söderholm, 2017, p. 71). 

Two types of consonant gradation can be distinguished, one used in most dialects, called general 

consonant gradation, and one used in a few others, called special consonant gradation. The two 

types have different rules applying to them. Worth noting is also that there are some words 

which are irregular and do not follow the rules of either type. The difference in rules between 

the two types mostly has to do with in what words gradation appears, with general consonant 

gradation having some more restrictions on which words have gradation based on the 

potentially mutated consonant’s surrounding phonetic environment, mostly to do with length 
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of surrounding vowels and the relative position of stressed syllables (Söderholm, 2017, p. 72-

80). 

3.2.1.5. Votic 

Consonant gradation in the Votic language is said to have developed farther than in other Balto-

Finnic languages (though it is somewhat unclear exactly what this statement refers to). A 

conditioning suffix can be present, for example izä-ssä ‘from the father’ from isä ‘father’ with 

the conditioning elative morpheme -ssä, but gradation may also occur without a suffix, for 

example pǟzgō ‘swallow’ (genitive singular) from pǟsko ‘swallow’ with little other 

morphological marking. One such usage without a conditioning suffix is the genitive case above, 

and there are some notes which should be added on that usage: an overt genitive suffix -n does 

appear sometimes, and the genitive is normally marked with vowel lengthening (as in the 

example above), though long vowels do also occur in some nominative forms, as in sikā ‘pig’ 

with the genitive form sigā, yielding some examples wherein the consonant mutation is the only 

distinguishing feature. Originally, gradation was always conditioned by the syllable being open 

or closed (Ariste, 1968, p. 12-14, 18). 

Gradation affects plosives (including geminates), consonant clusters, and sibilants. Some recent 

loanwords are however exempt from gradation. The phonological processes involved are 

various types of lenition (degemination, voicing, and deletion) and assimilation. The sound 

changes involved are not always fully regular however, for example e̬лtši ‘straw’ becomes e̬лgē̬̬  

‘straw’ (genitive singular). Some vowels can also be involved in the process, as with leütä ‘to 

find’ which in a mutated form becomes levvä-n ‘I find’ (Ariste, 1968, p. 12-14). 

3.2.1.6. Other Finnic languages 

All Finnic languages are said to have consonant gradation except for Livonian and Veps 

(Laakso, 2001, p. 184). Therefore, other Finnic languages, such as Karelian and Ludic, 

presumably have consonant gradation even though I have not been able to get access to any 

adequate grammatical descriptions of them whilst writing the thesis. 

3.2.2. Saami languages 

Saami consonant gradation was originally conditioned by whether the consonant was followed 

by a closed syllable, but many such consonants have later disappeared and syllable closedness 

can no longer be regarded as a rule for when gradation appears (Svonni, 2018, p. 32-33). The 

consonant which can be mutated is the stem consonant, the consonant in the word’s stem which 

is between a stressed and an unstressed syllable (Nickel & Sammallahti, 2011, p. 24). Originally, 



23 

 

consonant gradation mainly affected plosives, but the system was later analogically extended 

to apply to other consonants, including sonorants, so as to be able to show the functions which 

the consonant mutations had grammaticalized for words with those stem consonants as well 

(Campbell, 2013, p. 329-330) 

3.2.2.1. Lule Saami 

As in the other Saami languages, Lule Saami consonant gradation affects word-internal stem 

consonants. Not all words have gradation though. Lule Saami consonant gradation primarily 

involves changes in consonant length, but also other changes in consonant quality. Sound 

changes which can affect the different consonants are degemination, voicing (including loss of 

preaspiration in some cases, and in some cases a change in place of articulation e.g. k > v), 

devoicing, and deletion. Other than the most prominent changes in the consonants themselves, 

the length of surrounding vowels can also be affected. Some individual words are not affected 

by gradation. Consonants (and clusters) have either two or three grades which they alternate 

between. Usually, a consonant in a word is only mutated from one grade to another, but in some 

cases a consonant can alternate between three grades in a word (Spiik, 1989, p. 23-30). 

Consonant gradation can appear as the only functional marker, for example muorra ‘tree’ > 

muora ‘tree’ (genitive singular and nominative plural). It can also appear together with other 

suffixes, for example muorra > muora-v ‘tree’ (accusative singular) (Spiik, 1989, p. 35). 

3.2.2.2. North Saami 

As in the other Saami languages, consonant gradation in North Saami affects stem consonants, 

both single consonants and clusters of up to three consonants. Both obstruents and sonorants 

are affected. The sound changes involved can be degemination (both the change from long to 

short and from overlong to long), fricativization (which may also involve further changes, such 

as a change in place of articulation or a loss of preaspiration), deletion of one segment in clusters, 

and devoicing (Svonni, 2018, p. 31-37) (Nickel & Sammallahti, 2011, p. 24-33). 

Stem consonants usually have two or three possible grades (for example, the first grade may be 

a short consonant, the second grade a long, and the third grade an overlong), but usually the 

consonant in a particular word only alternates between either the second and first grades or the 

third and second grades, though there are some words in which all three grades may be 

alternated between (namely for verbs in the imperative), or the alternation is between the first 

and third grade (Svonni, 2018, p. 33). 
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Gradation can occur either as the only morphological marking differentiating two forms, for 

example, the genitive/accusative singular form giela which is derived from the unmutated 

nominative singular form giella ‘language’, or accompanied by additional affixes, for example 

the locative singular form mánu-s, with the nominative singular form mánnu ‘moon’ (Svonni, 

2018, p. 55, 60).  

Consonant gradation also has some effects on the length of the surrounding vowels. For 

example, vowels around a consonant in the third grade (which could be, for example, an 

overlong consonant) are shortened while vowels around consonants in the other grades may be 

longer (Hedlund & Larsson, 2015, p. 35). 

3.2.2.3. Pite Saami 

Pite Saami consonant gradation affects consonants in the final foot of the word. Both single 

consonants and clusters are affected. Most but not all words are included in the gradation system. 

Sound changes involved are the loss of preaspiration, degemination, and the deletion of sounds. 

In some northern dialects, degemination of plosives (and possibly geminate affricates, though 

that is uncertain) is replaced by voicing. As in other Saami languages, consonant gradation 

involves a weak and a strong grade alternating: the strong grade, which is the one with 

preaspiration, a geminate, or more segments, alternates with the so-called weak grade which 

has been affected by the previously mentioned sound changes (Wilbur, 2014, p. 75-78, 96). 

Consonant gradation can occur without other elements, i.e. only controlled by morphosyntactic 

factors, for example the word guolle ‘fish’ in which the strong grade consonant in the 

nominative form is mutated via degemination to become the weak grade guole ‘fish’ (genitive 

singular and nominative plural). However, while some forms are indicated only by gradation 

(and/or other non-linear morphological processes such as vowel umlaut), there are several 

forms in which the gradation occurs together with a suffix, for example the accusative singular 

form of guolle, guole-v, with the suffix -v in addition to the consonant gradation (Wilbur, 2014, 

p. 77, 95-96, 103). 

However, some consonants, namely geminate plosives and affricates (/pː tː kː t͡ sː t͡ ʃː/), can 

sometimes lack gradation, though Wilbur notes that he does not have enough data to determine 

if this is the case throughout the language, though it certainly is for certain words. That Pite 

Saami lacks gradation in some contexts is one of the main traits differentiating it from its 

northern neighbour Lule Saami, which does not lack gradation in these contexts, and from the 

southern neighbour Ume Saami which features an even less consistent gradation. Furthermore, 
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there are dialectal differences within Pite Saami affecting this. This follows the same 

geographic pattern as with the neighbouring languages: more northerly dialects have gradation 

in some places where southern dialects do not (Wilbur, 2014, p. 77). 

3.2.2.4. Skolt Saami 

Skolt Saami consonant gradation, as in the other Saami languages, was originally 

phonologically conditioned but has since, due to phonetic developments such as the loss of 

word-final consonants, moved to being entirely conditioned by morphosyntactic factors. 

Consonant gradation is as such phonemic and can distinguish between different forms within a 

paradigm, for example the unmutated nominative singular form pââll ‘fear’ as opposed to the 

nominative plural form pââl. However, gradation also interacts with the length of the preceding 

vowel, meaning that not all minimal pairs with consonant mutation really have the consonant 

quality as the only distinguishing feature (Feist, 2015, p. 94, 101). 

As in the above example pââll > pââl, gradation can occur without any other morphemes present. 

Gradation can also occur in conjunction with other affixes, as with the noun kåå’pp ‘hole’ which 

has the locative singular form kåå’v-est (compare this with the plural nominative form kåå’v, 

which is only mutated without any additional affixes) (Feist, 2015, p. 138). 

Consonant gradation affects plosives, affricates, fricatives, and sonorants. Both geminates and 

single consonants are affected, as well as consonant clusters. Involved phonetic processes are 

degemination (both from long to short and from overlong to long), fricativization (including in 

some cases changes in place of articulation), and voicing. As in other Saami languages, there is 

one form called the strong grade, which mutates into a weak grade. In gradation, consonants 

alternate between the strong and the weak grade, though there are a few words in which one 

can find an alternation between three grades (Feist, 2015, p. 94-101). 

3.2.2.5. Ume Saami 

Some southern dialects of Ume Saami have only a limited type of consonant gradation, or even 

no consonant gradation at all. However, most dialects of Ume Saami do have consonant 

gradation, this being one of the most salient difference between Ume Saami and the closely 

related South Saami which does not have gradation (Siegl, 2017, p. 25, 44). 

Ume Saami gradation can consist of degemination of sonorants, for example maanaa-h 

‘children’ from maannaa ‘child’ (Siegl, 2017, p. 44). Presumably, there are more phonemes 

involved and more types of sound changes, but the only source I have been able to get access 

to on Ume Saami does not go into detail on the actual shape of the mutations. 
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3.2.2.6. Other Saami languages 

As consonant gradation is said to be a feature of all Saami languages except South Saami 

(Laakso, 2001, p. 184), it presumably occurs in the other Saami languages (Akkala Saami, Inari 

Saami, Kildin Saami, and Ter Saami) as well, though I have not been able to get access to any 

adequate sources describing them whilst writing the thesis. 

3.2.3. Nganasan 

Nganasan, a language of the Samoyedic branch6, has phonemic word-internal mutations, with 

both single consonants and clusters being affected. The mutations are described as analogous 

to Finnic and Saami consonant gradation, though the Nganasan consonant gradation has been 

described as “the most complicated and versatile form [of Uralic consonant gradation]” 

(Wagner-Nagy, 2019, p. 74). 

An example of the Nganasan mutation system can be drawn from the word məku ‘back’, which 

in its genitive/accusative singular form is məgu, and with a locative suffix məgu-tənu ‘in the 

back’ (Wagner-Nagy, 2019, p. 35). As seen in these examples, mutations can occur both with 

only morphosyntactic conditioning as in the genitive/accusative form and together with another 

suffix. 

Nganasan gradation involves two processes, so called rhythmic gradation and syllabic 

gradation7. This is described as analogous to the gradation processes described in Finnic and 

Saami as suffixal and radical gradation (though the gradation discussed in this thesis from these 

languages is radical gradation, as for example in Finnish suffixal gradation is not productive 

and remains only in certain fossilized forms). Consonants in both stems and suffixes can be 

mutated, and only one mutation, either rhythmic or syllabic, can affect a consonant at one time, 

with rhythmic gradation taking precedence (Wagner-Nagy, 2019, p. 74-75). 

Rhythmic gradation is, as the name implies, conditioned by words’ rhythmic structure, with 

consonants being treated differently depending on whether they are in odd or even numbered 

syllables. Syllabic gradation is conditioned by whether the syllable is open or closed. There are 

 

6 Nganasan is the only Samoyedic language for which I have been able to get access to an adequate description of 

its consonant gradation, though it does seem the phenomenon might occur in more languages. For example, one 

source states that consonant gradation is a feature of “some languages of the Samoyedic group” (Laakso, 2001, p. 

184), implying that Nganasan is not the only Samoyedic language with consonant mutations. 
7 The source is somewhat unclear as to the functional difference between the two. 
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also some words which, for historical reasons, are not affected by gradation (Wagner-Nagy, 

2019, p. 35, 74-78). 

Nganasan consonant gradation affects voiceless obstruents and consonant clusters consisting of 

a voiceless obstruent preceded by a homorganic nasal. The sound changes involved are various 

lenition processes, seeing as the mutated consonant has a weaker articulation. The mutated 

forms which are produced by rhythmic and syllabic gradation are often identical, but there are 

some differences (for example, rhythmic gradation produces /sj/ > /h/ whilst syllabic gradation 

produces /sj/ > /mb/). The involved processes seem to be fricativization, voicing, and deletion, 

with some changes seemingly not being entirely compositional (including changes in place of 

articulation) and essentially irregular (for example the aforementioned /sj/ > /mb/, and others 

such as /s/ > /ɟ/). These irregular changes seem to be due to later developments, such as 

unmutated /h/ originally being */p/ so that the current mutation /h/ > /b/ would have at an earlier 

stage been the more transparent mutation /p/ > /b/ (Wagner-Nagy, 2019, p. 75-78). 

4. Discussion 

4.1. Definition and comparison 

The base of the phenomenon was already established in the introduction as ‘functionalized 

consonant alternations’. Based on the variation observed in the data in the typology section, I 

also propose the following seven dimensions to account for the variation observed. 

1. No overt conditioning factors > overt conditioning factors often present 

2. Able to appear as sole carrier of function > always accompanied by other morphemes 

3. Only leniting sound changes > including non-leniting sound changes 

4. Some effect on vowels as well as consonants > only affecting consonants 

5. More than two consonant qualities > two consonant qualities  

6. Initial or final > always medial 

7. Less regular > mostly regular 

The value to the left is taken as the more canonical value, meaning that the canonical ideal of a 

consonant mutation would display all those values. Of the surveyed languages, the initial 

mutations of the Goidelic languages as well as Skolt Saami could meet the requirements to be 

considered the canonical ideal. 

The values of the surveyed languages are summarized in table 1. A ‘yes’ means that the 

language, broadly speaking, displays the most canonical value for that dimension, and a ‘no’ 
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means that the value is closer to the less canonical value. For some dimensions in some 

languages, the data have not been sufficient to determine the value of a certain dimension, in 

which case it is labelled with a question mark. The dimensions are further elaborated on below 

the table. 

Table 1: Dimensions of the mutation systems in the surveyed languages 

 1 2 3 4 5 6 7 

Breton Yes No No No Yes Yes Yes 

Cornish Yes No No No Yes Yes No 

Welsh Yes Yes No Yes Yes Yes Yes 

Irish (initial) 8  Yes Yes Yes Yes Yes Yes Yes 

Irish (final) Yes Yes No Yes No Yes No 

Manx (initial) Yes Yes Yes Yes Yes Yes Yes 

Manx (final) Yes Yes No Yes No Yes No 

Scottish Gaelic (initial) Yes Yes Yes Yes Yes Yes Yes 

Scottish Gaelic (final) Yes Yes No Yes No Yes No 

Estonian Yes Yes Yes Yes No No No 

Finnish No Yes Yes No No No Yes 

Ingrian Yes ? Yes ? ? No ? 

Kven No Yes Yes No Yes No Yes 

Votic No Yes Yes Yes No No No 

Lule Saami Yes ? Yes Yes Yes No Yes 

North Saami Yes Yes No  Yes Yes No Yes 

Pite Saami Yes Yes Yes ? ? No Yes 

Skolt Saami Yes Yes Yes Yes Yes Yes Yes 

Ume Saami Yes ? ? ? ? No ? 

Nganasan No Yes Yes No Yes No Yes 

Number displaying the 

canonical value 

16/20 15/20 12/20 12/20 11/20 10/20 12/20 

 

8 One could discuss whether to consider languages holistically or if one wants to consider a language having 

mutations in several different positions as having separate mutation systems. I do the latter, seeing as the Goidelic 

languages’ (the only group of languages for which this is an issue) initial mutations and word-final mutation have 

differing diachronic origins and work in quite different ways. 
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1. No overt conditioning factors > overt conditioning factors often present 

Consonant mutations’ origins lie in originally purely phonological consonant alternations 

which have since been functionalized. In most cases, this original conditioning factor has since 

been lost. For example, in the Celtic languages the initial mutations were originally conditioned 

by the final consonant of the preceding word, often in an inflectional ending, but these 

consonants have since been lost, meaning that the overt conditioning factor is no longer visible, 

and the mutation is solely determined by functional factors. 

In contrast, Finnish consonant mutations usually (though not always, as there are a few 

counterexamples) retain the original conditioning factor. The consonant alternation was 

originally caused by a following closed syllable, and the syllable following the mutated 

consonant is still usually closed 9. This can be compared with the closely related Estonian, as 

well as the more distantly related Saami languages, which also had original syllable closedness 

as the original conditioning factor, but loss of final consonants since then has led to there being 

no such overt conditioning factors. 

As such, there does not seem to be any languages in which the overt conditioning factor is 

always present (if so, it might have been difficult justifying calling it a consonant mutation), 

but there are some languages, primarily from the Finnic family, which often though not always 

retain the original phonetic environment which caused the consonant alternation. 

2. Able to appear as sole carrier of function > always accompanied by other morphemes 

This dimension concerns whether the consonant mutation can appear triggered only by a 

morphosyntactic function or if it is always triggered by some other inflection or lexical item 

which appears alongside the mutation. Another way in which this could be formulated is 

whether there are minimal pairs in which the consonant mutation is the distinguishing factor 

without other morphology. This can be exemplified by North Saami, wherein a consonant 

mutation can be the only difference between the nominative and genitive forms of a noun. It 

should however be noted that languages which do have such minimal pairs often, if not usually, 

do have some accompanying other morpheme in most usages of the mutations. For example, in 

 

9 Some authors, such as Hickey (2014, p. 343) argue that Finnish has not (yet) functionalized its consonant 

gradation because it still works in conjunction with other inflections, though others state that gradation has been 

functionalized (or at least, in Laakso’s words, morpho(phono)logized) because of various changes obscuring 

original syllable closedness in some words as well as the irregularity in its phonetic manifestation (Laakso, 2001, 

p. 185). 
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Irish, though one does find some instances where the initial mutation of a word is the only 

distinguishing feature between two forms (i.e. between the imperative and past tense form of 

verb, the latter of which is Lenited), there is usually some preceding lexical item in addition to 

the function. To revisit North Saami, one finds the same situation in that there are only some 

forms which are solely distinguished via mutation, more commonly there seems to be another 

inflection present as well. 

The mutations closer to the non-canonical value in this dimension may appear to be less 

functional than is required by the base, however, I would argue that even if not occurring by 

itself as the sole indicator of function, an element such as a consonant mutation can still be 

functional. Perhaps most prototypically a functionalized element would be the only carrier of 

function, but a functionalized element which is accompanied by other elements should still be 

able to be considered functional as it is an integral part of the various grammatical constructions 

in which it plays part and can show grammatical information even if occurring together with 

other markers. 

For example, to illustrate, in those languages which do not seemingly have any mutations 

occurring without other accompanying morphology, the accompanying morphology can still 

have somewhat different meaning when used with different mutations. An example of this 

would be the Breton definite article ar, which causes different mutations depending on the 

gender of the noun: compare the masculine noun pont ‘bridge’, which becomes ar pont (no 

mutation), with the feminine noun pluenn ‘feather’, which is mutated to become ar bluenn 10 

(Stephens, 1993, p. 361). As such, the functional category of gender is expressed via the 

mutation, despite there being accompanying morphology as well. For the view of functionality 

taken in this thesis, an element should carry some grammatical function to be seen as functional. 

As illustrated by this example, an element such as a consonant mutation can show grammatical 

information even if even if it does so while accompanied by some other morphological marking. 

This dimension has also been identified by earlier researchers, though they have expressed it in 

different terms. This is essentially the same as the difference between Grijzenhout’s second and 

third type of mutations, as well as Iosad’s division of mutations into endocentric and exocentric. 

 

10 Compare this with Matthews’s example of a morphophonological alternation mentioned in note 1 on page 3: 

capacious [ei] as opposed to capacity [a]. That alternation, while conditioned by morphology, does not carry any 

function. The alternation in the Breton example on this page does however indicate grammatical function and is 

as such seen to be functionalized. 
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3. Only leniting sound changes > including non-leniting sound changes 

As for the 3rd dimension, that a consonant mutation primarily involves leniting sound changes, 

this criterium is in a way peripheral to the question of definition, but as it is a very strong 

tendency in the data it is nevertheless a relevant observation and a relevant dimension to include. 

As mutations arise from more general sound changes which are functionalized, generalizations 

on the particular phonetic form of mutations could easily turn into a typology of which kind of 

sound changes are most common. As lenition is a very common class of sound changes, 

especially when compared with fortifying sound changes, it seems reasonable to conclude that 

lenition emerges as the typical class of sound change associated with consonant mutations 

because of its high level of occurrence among sound shifts in the world’s languages. Though 

this is admittedly somewhat speculatory. 

Leniting sound changes are observed in the mutations of all languages surveyed. There are also 

a few instances of fortifying mutations, such as the Provection mutation in Breton and Cornish 

which manifests itself as devoicing of voiced consonants. It should also be noted that those 

languages which do have fortifying mutations usually have a greater number of leniting 

mutations. For example, North Saami, which mainly has leniting sound changes in its mutations, 

also has some examples of devoicing. Interestingly though, one language, Cornish, displays a 

mutation which involves simultaneous lenition and fortition (both leniting fricativization and 

fortifying devoicing), the aptly named mutation Lenition-and-Provection. Furthermore, one 

type of mutation seems to fall entirely outside of the lenition-fortition scale, namely the word-

final palatalization/velarization (polarity reversal) of the Goidelic languages. 

At any rate, the phonetic changes involved in consonant mutations are not necessarily entirely 

regular, with irregularity being produced by diachronic changes after the establishment of the 

mutations. This makes a phonetic analysis of consonant mutations wherein one tries to 

generalize on their featural makeup (as many other authors try to) tricky.  For example, there is 

ample attestation of changes in place of articulation to mutated consonants, substantially 

reducing such regularity in pronunciation. In Old Irish, the Lenition of /t/ and /d/ would have 

been /t/ > /θ/ and /d/ > /ð/, which in the daughter languages has shifted to /t/ > /h/ and /d/ > /ɣ/, 

making a synchronic analysis of Lenition in the Celtic languages as a simple sound shift towards 

fricativization untenable. Likewise, changes in the unmutated consonants can introduce 

irregularity in the system. Nganasan consonant gradation has experienced such shifts making a 

phonetic analysis of the mutations in the synchronic language less appealing, for example the 
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modern mutation /h/ > /b/, which at an earlier stage would have been */p/ > /b/, does not in the 

synchronic language yield itself to the simple analysis of a voicing sound shift. This is a 

consequence of consonant mutations being functionalized, as the grammaticalized process does 

not need to strictly adhere to phonological rules. 

Likewise, because of the functionalization of consonant mutations, various diachronic factors 

can introduce completely irregular sound changes in particular contexts. This can be illustrated 

with Scottish Gaelic, where the particular context after the feminine nominative definite article 

which causes lenition causes the change /s/ > /t/ instead of the normal leniting sound change /s/ 

> /h/. 

4. Some effect on vowels as well as consonants > only affecting consonants  

Regarding the 4th dimension: as the name suggests, Consonant mutation is primarily a 

phenomenon affecting consonants. However, in many languages’ mutations the changes to the 

consonants also affect the articulation of adjacent vowels. For example, in Estonian, where 

gradation can cause surrounding close vowels to be lowered, and in Irish, where word-final 

palatalization can cause the preceding vowel to be pronounced as /i/. There are also some cases 

where vowels seem to be capable of being involved in the mutations to some extent themselves, 

as in Votic leütä > levvän. 

When it comes to initial mutations, one can, to some extent, discuss whether the changes 

affecting words with initial vowels are consonant mutations per se. For example, Hickey (2014, 

p. 278), calls prefixation in Irish (recall that some initial mutations in Irish affect vowels by 

prefixing a consonant, e.g. the prefix -n is the effect Nasalization has on a vowel, and there is 

one mutation, h-mutation, the remnant of Old Irish Gemination, which in the modern language 

does not affect consonants at all but prefixes h- to a vowel) a phenomenon related to the initial 

mutations, implying that he does not see it synchronically as the same thing. In the instance of 

initial mutations’ relationship with prefixed consonants. Indisputably, these prefixes are a part 

of the mutation system, and it seems unproblematic to say that the prefix n- in Nasalisation is a 

mutation (it obeys the exact same rules as Nasalisation on consonants), but the status of others, 

primarily h-prefixation, is murkier as it (no longer) affects consonants at all. 
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5. More than two consonant qualities > two consonant qualities  

For each mutation system, there can be a varying number of mutations. This is here stated as 

qualities or grades, where the unmutated form is also considered. Some Uralic languages show 

an alternation between three consonant grades, and in the modern Goidelic languages, there are 

three initial mutations, meaning that for example the consonant /t/ can be mutated with either 

Lenition to become /h/ or Nasalisation to become /d/, giving the three grades /t/, /h/, and /d/. 

Some other languages, such as Welsh, also have more than three possible consonant grades. 

However, the minimal requirement for a consonant mutation is that the consonant is mutated 

between two qualities. In the Uralic languages, there is often only a single mutation (an 

alternation between weak and strong grade), giving an alternation between two consonant 

grades. Likewise, the final mutations of the Goidelic languages display two qualities.  

Much as the 3rd dimension, this dimension is in a way less important to the question of definition, 

as the number of qualities alternated between does not impact the functionality of the 

phenomenon directly. Nevertheless, it is a source of variation in the data and is therefore 

included. 

6. Initial or final > always medial 

The position of the consonant which is mutated is a matter of variation. In the Celtic languages, 

mutations are mostly initial, with the Goidelic languages also having a word-final mutation, 

whilst mutations in the Uralic languages are mostly word-medial. However, in Skolt Saami 

sound changes seem to have led to the mutating consonant often, if not usually, being word-

final instead (see the above cited example words pââll and kåå’pp). 

It may be somewhat problematic to emphasise this distinction too much when making a 

definition however, especially with a diachronic perspective, seeing as the historical 

motivations for the mutations in the periphery of the word may be motivated by having at an 

earlier stage been word-medial (in the case of word-final mutations) or having previously been 

preceded by a word. The notion of word-boundaries is of course something which may be 

discussed extensively.  

7. Less regular > mostly regular 

To a certain extent, one could say that this dimension concerns the level of lexicalization of the 

consonant mutations. In many languages, consonant mutations do not apply to all words, or 

they are blocked from occurring in certain contexts, even when it would be applied if the system 
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were entirely regular, such as one would expect for example from a purely phonological process. 

This is not concerned with the regularity of the sound changes involved, but rather the 

functional aspect of it: to which extent mutations occur in the possible words and if there are 

lexical items or contexts in which there is irregularity in how the mutation is manifested.  

The system can have such irregularities in the mutation’s usage which have been introduced 

diachronically during its development. Examples of this would be the irregular mutations found 

in certain contexts in Irish and Scottish Gaelic, such as when the feminine nominative definite 

article causes /s/ to change as /s/ > /t/ instead of the expected Lenition /s/ > /h/ which would 

have occurred had the system been entirely regular. 

It is somewhat difficult to define this dimension in the binary: presumably, all consonant 

mutations have some irregularities acquired in the functionalization of the phenomenon. As 

such, it is a matter of interpretation when a language has more or less regularity in its consonant 

mutation system(s). A further complication is that such irregularities may not be apparent at 

first glance, so that perhaps one would miss them if reading a grammar of a language with 

which one was previously unfamiliar. Subtle irregularities may not reveal themselves until one 

has a greater knowledge of the language. Thus, this dimension is presented with the caveat that 

all consonant mutation systems seem to have a certain degree of irregularity, making a simple 

binary categorization difficult. But the dimension is nonetheless relevant as it is an important 

feature of consonant mutations, and they seem to vary in the extent of irregularity. 

Apart from the seven dimensions above, there are some other aspects of the phenomenon which 

merit discussion. 

The systematicity of consonant mutations, the extent to which they are applied throughout the 

language, need not be a primary concern, as it does not affect the phenomenon per se: a mutation 

system which is giving way in a language is still as much a mutation system as one which is 

commonly used throughout a language. However, an interesting note is that mutation systems 

seem to experience attrition and grow weaker in some languages, seemingly those which have 

fewer speakers and experience a great amount of language contact. For example, the mutation 

systems of Manx (both initial and final mutations) have become significantly less regular than 

in its ancestor Old Irish. Likewise, some Saami languages, Pite Saami and Ume Saami, have a 

less consistent mutation system. In the latter example this does however also line up with 

geographical distribution, as these Saami languages and their dialects seem to have 
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progressively less gradation further south, culminating in South Saami which does not have 

gradation at all.  

Presumably, the geographic factor plays a role, but it should also be considered that these 

languages (both the Saami languages and Manx, the latter of which even went extinct in the 

20th century before experiencing some revival later) all have few speakers and are heavily 

influenced by majority languages. Even a language such as Welsh, which is relatively vital 

when compared with many of the other languages investigated in this thesis (though still with 

considerable influence from English), displays a tendency towards weakening of the mutation 

system in the modern language. This discussion goes beyond the scope of the present thesis and 

would not be relevant to include as a dimension, but it may be worthwhile in future research to 

investigate the likelihood of mutation systems being lost in cases of severe language attrition. 

Another note which should be added is that there does not seem to be any meaningful pattern 

in the data as to which grammatical categories can be expressed via consonant mutations. Case, 

number, tense, and many other categories are represented. Nor is there any reason to believe 

that there would be any pattern in this, just as linear morphology and other linguistic material 

seldom shows a concrete relation between form and meaning. 

From a diachronic perspective, one might argue that the variation observed in the dimension 

scales represents the degree of grammaticalization that the various mutations have undergone. 

As defined by the base, all consonant mutations are functionalized, but it still seems reasonable 

that different consonant mutations could be placed at different points along a 

grammaticalization scale. In that case, the value associated with the canonical ideal would be 

seen as the point farther along that grammaticalization scale. 

As an example, one might compare the dimensions of the initial mutations of modern Irish with 

those of its parent language Old Irish. This is illustrated in table 2. As in table 1, ‘yes’ indicates 

that the mutation is closer to the canonical ideal. 

Table 2: Comparison between the dimensions of Old and Modern Irish initial mutations 

 1 2 3 4 5 6 7 

Old Irish (initial) Yes No No Yes Yes Yes No 

Modern Irish (initial)  Yes Yes Yes Yes Yes Yes Yes 
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As seen here, modern Irish (as with the other modern Goidelic languages) have moved closer 

to the canonical ideal over time. Likewise, other languages have done so on some dimensions. 

For example, Estonian has introduced changes to the vowels as well over time (dimension 4), 

and Skolt Saami has moved towards word-final mutations (dimension 6). 

However, such discussion on the diachronic relationship between consonant mutations’ relative 

functionalization and the canonical ideal is somewhat speculative. 

4.2. A wider typology 

Future research should include the aforementioned Soninke and Nias. Others that should be part 

of such future typological surveys of consonant mutations include Nivkh (isolate, Russia), the 

Fula branch of the Atlantic-Congo languages of West Africa, and the Uto-Aztecan languages 

of Central and North America. All of these are discussed by Iosad (2010), and as such they are 

all instances of initial mutations. However, as is demonstrated by even such a small and 

relatively speaking unrepresentative sample of languages as is used in this thesis, mutations are 

not restricted to that position: the Uralic mutations are mostly word-internal, and the Goidelic 

languages display word-final mutations. The placement of the affected consonant is simply one 

of the phenomenon’s dimensions of variation. As such, there are presumably many more 

languages which could, and should, be included in a full typological overview. 

Again, the problem of definition arises, where to draw the line between consonant mutations 

and other morphophonological processes. As is discussed elsewhere in the thesis, the definition 

is contested, and the relatively few authors who do produce definitions produce different and 

relatively contradictory definitions. Of course, that is part of what this thesis is intended to be 

a step towards remedying: much as the tentative definition and previous research in section 2.1 

serves as the backdrop for this thesis, the definition established here can serve as the basis for 

a fuller typological survey. 

At any rate, disregarding the problem of definition, further research could, and should, be 

devoted to constructing a fuller typological overview of consonant mutations in the languages 

of the world.  

Moving further, there are definite similarities between consonant mutations and other types of 

nonconcatenative morphology (for example, vowel umlaut), an area which does not seem to 

have received much general typological coverage. One could compare and contrast consonant 

mutations with other such phenomena in future research. 
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5. Conclusion 

The aim of this thesis has been to make a typological survey of consonant mutations in the two 

language families Celtic and Uralic, and through that establish a definition of the hitherto 

relatively unexplored phenomenon. In turn, this definition can be used as background for a 

fuller typological overview of consonant mutations in the languages of the world. Through this 

survey, such a definition has now been established, using the Canonical Typology framework 

as a starting point. The base of the phenomenon, the broadest definition possible which 

characterizes the core of the phenomenon in opposition to other phenomena, is ‘functionalized 

consonant alternations’. The further variation observed in this data sample is captured in seven 

dimensions, detailing the presence or absence of conditioning factors, the possibility of the 

consonant mutation to indicate grammatical function without other accompanying morphology, 

the kind of sound changes involved, the effect on the consonants and adjacent vowels 

respectively, the number of mutations in the language, the placement of the mutated consonant, 

and the regularity of the mutation system. 

In summary, the phenomenon is certainly of interest. One of the main reasons is that it raises 

several points on the importance of diachrony in typology and linguistic analysis in general. A 

purely synchronic approach loses some important nuance when investigating linguistic 

phenomena, and this is neatly demonstrated by consonant mutations (and other types of 

nonconcatenative morphology). Consonant mutations are caused by originally purely 

phonological features which gradually bleed over into other areas of grammatical structure (and 

the systems often have many irregularities caused by this diachrony) which makes a synchronic 

analysis much less rewarding in explanation.  

The sample shows the considerable variation in consonant mutations, taken as dimensions of a 

feature in Canonical Typology. This way of conceptualizing the phenomenon is appealing, as 

the phenomenon is quite diverse even in a sample as limited as this one, and the dimensions, 

visualized as scales, enable a more nuanced view of the phenomenon’s wide range of features.  

From a diachronic perspective, one could perhaps also view the two points of the canonical 

scales as different points of a grammaticalization scale. The different value may indicate how 

far along the various mutations have gone on a grammaticalization pathway. At any rate, 

disregarding the possible insight they give on the respective mutations’ level of 

grammaticalization, they are synchronically indicative of the range of variation of the 

phenomenon.  
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With this preliminary definition established, the stage is now set for a future typology of 

consonant mutations worldwide. 
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