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§ 1
Preliminaries



What is(n’t) a sound change? What is(n’t) phonological change?

What’s a change?

You’ve heard about this already, so I won’t get into it at length. Here’s Hale (2007, 35)
on the topic: “The general contrast between change and diffusion must necessarily be
maintained if we are to limit our attention to relevant phenomena […] any possible
‘change’ could just as easily diffuse under the proper sociolinguistic conditions for
diffusion.”
We certainly do want to distinguish between “change” in the strict sense = innovation,
and “change” in the lamentably loose sense (‘stuff that happens over time in language’).
At the same time, diffusion or propagation (through the population? through space?) is
inextricable from all the real-world data that we have to deal with; virtually every ‘change’
of which we are aware has come to our notice because it has ‘made it’. I think this means
that as theoretical phonologists, we need a characterisation of both mechanisms; if
nothing else, because we want to understand what has driven the synchronic typologies
that we see, as most phonologists do. (I’ll try to cash this cheque tomorrow.)
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What is(n’t) a sound change? What is(n’t) phonological change?

x > x’

But what does that actually mean for phonology?
What if the difference x – x’ is surface phonetics? Does theory have much to say?
So one thing we want to know is whether or not change in the realisation of x has
led to change in the system in which it participates.
So, conversely, can we have change in the system without a corresponding change on the
surface? Does all phonological change entail an x > x’?
No guarantee that something we’ve identified as ‘a change’ is an atomic operation like
the addition or removal of one rule; a development could consist of several formal steps.
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A few Scandinavian verbs.

Do we care?

Central Swedish Scanian Swedish
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‘to learn’

‘learned’

Something has changed (unconditioned!) on the surface, but what about the grammar?
So these two varieties differ in their grammars? One seems to have a rule where the
other doesn’t. Why? Because of ɾ > ʁ? And how do we answer that?
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led to change in the system in which it participates.
So, conversely, can we have change in the system without a corresponding change on the
surface? Does all phonological change entail an x > x’?
No guarantee that something we’ve identified as ‘a change’ is an atomic operation like
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Early WG *haƀuc ‘hawk’ > *hæƀuc (‘Anglo-Frisian Brightening’) > hafuc (‘a-restoration’)
> *hæfuc (‘Second fronting’) > hæəfuc > <heafuc> in the Mercian Vespasian Psalter.

a-restoration was a rule , not a > , which was then lost. Change in the grammar.
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C V
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No guarantee that something we’ve identified as ‘a change’ is an atomic operation like
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C V
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No guarantee that something we’ve identified as ‘a change’ is an atomic operation like
the addition or removal of one rule; a development could consist of several formal steps.
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What is(n’t) a sound change? What is(n’t) phonological change?

No guarantee that something we’ve identified as ‘a change’ is an atomic operation like
the addition or removal of one rule.

And of course, no guarantee that the best
synchronic analysis corresponds to what we know must have taken place.

Ondarroa Basque (Hualde, 2011)
uninflected form absolutive sg.

gixon gixona ‘man’
sagar sagarra ‘apple’
neska neski ‘girl’
alaba alabi ‘daughter’

– Abs.sg. is normally /-a/, but in words whose stem ends in /a/, /a-a/ is [i]. a-a > i / _# ?
– Actually probably a sequence of quite a few changes: neskaa > neskea > neskia > neskie >

neski, with all the intermediate forms attested in other Basque dialects. But almost
certainly silly to put it through all that in the synchronic derivation; maybe a-a → i / _# !
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What is(n’t) a sound change? What is(n’t) phonological change?

So, in fact, it has long been surprisingly tricky to translate between conventional sound change
and formal analysis; and diachronic phonologists often end up agreeing that
x > x’ has no one-to-one mapping to change in the phonological grammar .

What does this mean for us?

More work? Less work, by restricting the scope of the kinds of changes we can or
should tackle, or that we consider true, unitary changes? Focus on changes that are
uncontroversially x > x’, and correspond to changes in the phonological grammar?
Address problems of disambiguation: how do we decide what is and isn’t our job to
explain via any given diachronic (and synchronic?) mechanism?
I’ll try to do a bit of all of this today, and tomorrow get into some details of what models
like the life cycle of phonological processes can (and can’t) do for us here.

– In particular, how we (synchronic phonologists? diachronic phonologists?) reason from ⒈
global typology, ⒉ ‘local’ typology, ‘dialect data’, and the ‘relatedness’ of varieties; what we
can really infer about change sensu stricto & its propagation; and how right we are to do it.
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What’s where when why?

In that case, what kinds of changes are we ‘supposed’ to be most interested in?

And what are
we ‘supposed’ to be saying about them?

Regular change? (Nice definition from Ringe and Eska 2013.)
[A change is regular if ] either all instances of x become x’, or, where x > x’ only under
certain conditions, those conditions are statable entirely in phonological terms .

If we restrict ourselves in this way, what classes of change do we not consider? (c.f. what
Patrick has already said.)

Looking only at changes that are regular in this way, as the Neogrammarians would have, we
then have unconditioned and conditioned changes. Individual conditioned changes can often
look suspiciously like something else we are interested in, which is to say, synchronic
phonological alternations, modulo worries about reanalysis and rule inversion; but it is
somewhere to start!
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What’s where when why?

In talking about these two varieties of Swedish, I’ve been assuming a few things: this is that
we know what the ancestral state is, and that we know that these two varieties share a
common origin. Easily done here, or is it? What about when we don’t know that for sure?

Our inferences about the deeper past are usually predicated on the assumption of regularity,
the bedrock of ‘the’ Comparative Method , which lets us both establish relatedness and
reconstruct states for which we don’t have direct attestation.

(Of course, there’s no such thing (Meillet, 1954; Baxter, 2002); we can trace the idea of
using regular correspondences to prove that lgs. are related back through a long history,
but it’s not the case that everyone agrees on exactly how we should do it.)
Of course, the CM is not the only source of evidence we have for the phonology of states
of languages to which we don’t have direct access, on which more later.

But for most practical purposes, a theory of possible / probable changes constrains what we
ought to be reconstructing. What constrains it in turn? What assumptions have I made in
saying these sentences?
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What’s where when why?

In this I have assumed a kind of realist position on reconstructed states …

I Voiced ⒝ d g gʷ
II Voiced aspirated bʰ dʰ gʰ gʷʰ
III Voiceless p t k kʷ

Predicts the rarity/absence of##❅❅*b *pʼ, if we accept that the bilabial ejective is the
cross-linguistically ‘marked’ (!) member of that category (where the voiced bilabial isn’t).
PIE disallows roots with initial and final✘✘✘❳❳❳voiced glottalised stops (✚

✚❩
❩*deg *t’eg’,✚✚❩

❩*ged *k’et’);
under the glottalic theory we can say that ejective co-occurrence restrictions are globally
well attested.
But voiceless glottalised stops then must go to voiced /b/ in Latin and Greek, e.g.
Modern IE languages are also pretty low on glottals. Objections from diachrony?
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The classical three-series reconstruction of the Proto-Indo-European stops.

Are we happy?
Well, classic complaints: a system with voiced aspirates but no voiceless aspirates has
been claimed to be typologically impossible (Jakobson, 1958, 23);
Reflexes of *b in the early IE languages are rare , suggesting that it was a bit marginal;
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What’s where when why?

So in some sense, the Indo-European stop problem is about a conflict between two loci of
realism.

How do we weigh up (synchronic? uniformitarian?) typological concerns (do we
want a language that ‘looks normal’?) against diachronic concerns (do we want a language
that (we think) is in a configuration that increases the probability of certain changes taking place
afterwards)?

This issue of the probability of change is important, and we’ll get back to it.
But both of these kinds of concerns assume that the segments and phonologies that we
reconstruct are ‘real’, and that our goal in reconstructing proto-languages is to have
them be as real as the languages around us (a phrasing I have stolen from Hale 2007, 246)

A form(u/a)list approach, on the other hand, says: who cares? Reconstructed segments are
just cover labels describing the correspondence sets that we’re dealing with (see e.g. Meillet
1937); /*t, *d, *dʰ/ and /*t, *tʼ, *d/ are the same thing, and are not better than /*α, *β, *γ/ or
/*𓅰, *𓅮, *𓅯/. Unfashionable now, probably for good reason?
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What’s where when why?

Let’s say that we’ve resolved all of this, and we’ve decided that varieties A, B, C, and D are all
related through sound comparative reasoning, and decided on a possible family tree:

A B C D

AB

ABC

ABCD
But now we find out that A, B, and D share a piece of
phonology, but C does not. Let’s say it’s final devoicing.
Why? How?

– The tree was just wrong. Sometimes the right answer, but
maybe premature on the basis of only one ‘development’.

– ABCD and ABC had final devoicing; C lost the rule.
– Horizontal transfer (‘language contact’, diffusion) between
A, B, and D after split, so D got it from AB or vice versa.
Sure, but then we need a theory of how this transfer works.

– Parallel innovation; A, B, and D just happened to do the
same thing. (Final devoicing is just normal.)

Disambiguating between these options is, I’d argue, a job
for a good theory of what phonological change can do.
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maybe premature on the basis of only one ‘development’.
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– Horizontal transfer (‘language contact’, diffusion) between
A, B, and D after split, so D got it from AB or vice versa.
Sure, but then we need a theory of how this transfer works.
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§ 2
Where does phonological change begin?



What’s where when why?

Let’s take a look at that Scandinavian retroflexion again.

Swedish retroflexion.
Central Swedish Scanian Swedish Helsinki Swedish

‘hear’±P.PTCP høːɾa hø: ʈ høːʁa høːʁt

høːɾa høːɾt

‘drive’±P.PTCP ɕøːɾa ɕø: ʈ ɕøːʁa ɕøːʁt

ɕøːɾa ɕøːɾt

‘bring, take’±P.PTCP føːɾa fø: ʈ føːʁa føːʁt

føːɾa føːɾt

‘learn’±P.PTCP lɛːɾa lɛ: ʈ lɛːʁa lɛːʁt

lɛːɾa lɛːɾt

Three varieties, three patterns. What possible explanations can we come up with?
Depends on whether we think there was representational change or not?
The only difference between CSw. and HSw. is likely ± a rule.
⒉5 ways to look at Scanian: it’s like HSw. (phonologically the same /r/, no rule) or it
isn’t (/ʁ/, and no rule, either because of that or by chance). How do we tell which?
Is there a pattern which is logically possible but not attested? Is that gap systematic?
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What’s where when why?

Norwegian retroflexion (Stausland Johnsen, 2012).
Standard E. Norwegian (Stavanger) Frogner, Arendal & Tvedestrand

‘hear’±PRET høːɾ hø: ʈ ə

høːʁ høːʁt høːʁ hø: ʈ ə

‘big’±NEUTER stuːɾ stu: ʈ

stuːʁ stuːʁt stuːʁ stu: ʈ

‘father’±POSS fɑːɾ fɑ: ʂ

fɑːʁ fɑːʁs fɑːʁ fɑ: ʂ

Six varieties, three patterns. What possible explanations can we come up with?
Should we expect retroflexion with one of these ‘r’s and not the other? Conventionally…

Or not? Why retroflex at all?
What about phonetics?

15
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[18] patrik bye

coastal innovations. The two most uncontroversial coastal innovations are the
lenition of /p t k/ to [b

˚
d
˚

g̊] and the uvular realization of /r/. On the southern
coast of Norway, for example,mat ‘food’ is pronounced [ma:d

˚
] (standard: [mA:t]).

In Danish, [d
˚

] underwent further lenition to [D̨]: [mED̨]. The uvular realization of
/r/, which, as a broader European phenomenon, is found throughout much of the
European continent as well. Its spread to the Danish capital in the late eighteenth
century and, from there, to the southwest coast of Norway is amatter of historical
record (Nielsen 1959).

(a) Lenition (b) Uvular r (c) Single peak

figure 6: Two coastal innovations and single peak compared

The single-peaked realization is indeed also found inmost of Denmark, Skåne,
and the southwest of Norway, roughly the same areas where we find lenition and
uvular r. However, it is also found in a contiguous region of Central Sweden, and
northern Norway and Sweden. If we abstract away from the accent distinction,
there is no reason not to include Finnish and Estonian varieties of Swedish, Ice-
land and the Faeroes, or for that matter most of Europe and beyond. The geo-
graphic evidence for a connection between single-peaked accent and innovations
known to centre on Skagerrak is therefore weak.

Let us now turn to the clustering of the accentual innovations described in the
twopreceding sections, including the emergence of the double-peaked realization
itself, with Central Scandinavian distribution. Two syntactic innovations are of
broad Central Scandinavian provenience, shown in Figure 7. The first is the use
of the expletive det in presentation sentences of the type Det er kommet en båt ‘a
boat has arrived’ rather than der ‘there’, as in its geographical competitor Der er
kommen en båt. Another Central Scandinavian feature is the use of ha ‘have’ in
resultatives, e.g. Hun har kommet hjem ‘she has come home’ rather than the verb
to be, as in Hun er kommen hjem.

Now let us turn to phonological features. One striking feature of the phonemic
inventories of most Central Scandinavian varieties of North Germanic is the pres-
ence of retroflex consonants. Old Norse l became a retroflex flap [ó] in some en-

OSLa volume 3(2), 2011

mapping innovations in north germanic with gis [19]

(a) Expletive det (b) Resultative ha

figure 7: Two syntactic innovations

vironments (Figure 8A). In a slightly smaller properly included area, Old Norse rð
also became [ó] (Figure 8B). Another innovation was the development of retroflex
consonants from clusters of /r/ followed by a coronal consonant /t d n l s/ (Fig-
ure 8C).

(a) Flap [ó] < l (b) Flap [ó] < rð (c) Retroflexion

figure 8: Retroflexion and the retroflex flap [ó]

Another important set of phonological innovations concerned the vowel sys-
tem shown in Figure 9. Vowel balance refers to allophony in the desinential vowel.
After a heavy root syllable σ̄, as in a word like Old Norse bíta ‘bite’, the quality of
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lowing a light root syllable σ̆, however, as in OldNorse vita ‘to know’, the quality of
the desinential vowel was preserved, e.g. σ̆.Ci, σ̆.Ca, σ̆.Cu. The areal distribution
of these innovations is shown in Figure 9A. Related to this development in many
dialects is metaphony of the root vowel in words with a light root syllable (e.g.
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figs. 6b. and 8c.
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Should we expect retroflexion with one of these ‘r’s and not the other? Conventionally…
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What about phonetics?
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What’s where when why?

Norwegian retroflexion (Stausland Johnsen, 2012).
Standard E. Norwegian (Stavanger) Frogner, Arendal & Tvedestrand

‘hear’±PRET høːɾ hø: ʈ ə høːʁ høːʁt høːʁ hø: ʈ ə
‘big’±NEUTER stuːɾ stu: ʈ stuːʁ stuːʁt stuːʁ stu: ʈ
‘father’±POSS fɑːɾ fɑ: ʂ fɑːʁ fɑːʁs fɑːʁ fɑ: ʂ
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The phoneticians’ revenge

Sorry, but we have to talk about the wet, messy stuff for a moment.
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The phoneticians’ revenge

All phonetics, always has been?
‘For well over a century, research in historical phonology has been informed by the obser-
vation that, in numerous instances of sound change, the innovative grammar replicates a
previously unintended phonetic effect.’ (Bermúdez-Otero and Hogg, 2003, 4)

Two ways to look at the drivers of phonological change:
– Top-down. Change is driven by structural factors; often properties of inventories, like

symmetry and economy, and their trade-offs against contrast (look at e.g. Martinet 1955).
– Bottom-up. Change is really driven by surface factors; that is, due to (mis)production,

(mis)perception, or learning and failure to learn. In practice, therefore, the phonetics of the
segments involved are crucial to the kinds of change we expect to occur.

“[D]iachrony proposes, synchrony disposes” (Hyman, 2008, 129)
One way to try to adjudicate between them: phonological change is usually initiated
by phonetic factors, but systemic considerations restrict the set of possible outcomes?
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The phoneticians’ revenge

“[D]iachrony proposes, synchrony disposes” (Hyman, 2008, 129)

That’s nice, but what are we supposed to do with it?
Possible pathways of change essentially must (sometimes) be restricted by things other
than the grammar; if so, then a source of much contention within the literature has been
whether the restrictions that acoustics, perception, physiology etc. impose by their
nature must also be encoded into the grammar (redundantly!).
What such effects could be involved in the phonologisation of retroflexion?

– Adapting a chain of logic from Hamann (2003): r, ɾ and retroflexes share a low third
formant (Lindau, 1985; Tabain et al., 2018). ʁ does not, however; it shows a high F3
instead (Ladefoged & Maddieson 1996: 244). If these correlates of the rhotic are misparsed
as belonging to the following coronal, then the coronal is liable to be reanalysed as a
retroflex after Vr, Vɾ, but not Vʁ.

– So in this account, it’s easy to perceptually confuse V[r/ɾ]t and Vʈ, and therefore easy to
change V[r/ɾ]t > Vʈ. Are we happy? Well, maybe not, because we would like to be talking
about grammars?
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similarly. I would like to talk about the
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Phonologisation and sequels

So the idea so far is that we have to pay some attention to phonetics, because phonetics can
introduce perturbations in the input to a new acquirer, which with some probability lead to
failures in parsing, reparses, and downstream reanalysis.

Where do we go from there?
Two postulates:

– Cyclicity. There exist constituents in morphosyntactic structure that define phonological
domains; in the resulting hierarchy of domains, phonology applies iteratively from smaller
to larger domains. (Chomsky and Halle, 1968, 20)

– Stratification. It’s possible for the phonological domains corresponding to the various
morphosyntactic constituents to be subject to different phonological generalisations (e.g.
‘stem-level phonology’ ̸= ‘word-level phonology’ ̸= ‘phrase-level phonology’). (Jakobson
1931, 165; Kiparsky 1982).
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The life cycle of phonological processes

Physiology

Phonetic
implementation

Phrase-level
phonology

Word-level
phonology

Stem-level
phonology

∅ or lexicon or
morphology
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stabilisation

domain
narrowing

morphologisation /
lexicalisation

A phonetic effect originates outside the grammar
and is successively reanalysed into higher modules.

Phonologisation: a physical effect is
reinterpreted as cognitively controlled
(‘language-specific phonetics’).
Stabilisation: This gradient phonetic process is
reanalysed as discrete phonology.
Domain narrowing: the rule ascends PL →
WL → SL, applying in progressively smaller
morphosyntactic domains.
Morphologisation / lexicalisation / ∅: Kill it.

If we believe Bermúdez-Otero (2015) (etc.) then
this is overwhelmingly unidirectional, with at
most isolated retrograde steps.

Why should change
propagate upward through the grammar? Input
restructuring, if we assume that in production
information flows downward.

In production, information flows downward:
morphology → phonology (SL → WL →
PL) → phonetics.
But in learning there is no access to other
speakers’ Gs, so all we can do is infer them
from the acoustic signal.
Hence input restructuring. A property derived
within module X is over-represented in the
output of X, and a learner assumes that it was
present in the input to X instead – which is
the output of X−1.
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The life cycle of phonological processes

How is this supposed to work?

Here’s a textbook example (I promise a non-textbook one
tomorrow!), the history of post-nasal plosive deletion in English (Blevins and Garrett, 2009;
Bermúdez-Otero and Trousdale, 2012).

Domain narrowing in postnasal /ɡ/-deletion

Stage Level reached elongate prolong-er prolong it prolong ‖

0 — ŋɡ ŋɡ ŋɡ ŋɡ
1 phrase level ŋɡ ŋɡ ŋɡ ŋ
2 word level ŋɡ ŋɡ ŋ ŋ
3 stem level ŋɡ ŋ ŋ ŋ
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What there must have been in EModE is some kind of phonetic effect on the durations
of post-nasal pre-pausal stops.
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James Elphinston, Principles of the English Language (1765): /g/ is pronounced after /ŋ/ ‘‘to articulate either
a vowel or a liquid; which it does not only if the vowel or liquid follow in the same word, but even, upon
solemn occasions, if either feebly commence the word following in immediate connexion and dependance’’
(Blevins and Garrett 2009 excerpt this and give a more detailed exegesis).
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3 stem level ŋɡ ŋ ŋ ŋ

Presumably, in Elphinston’s “un-solemn” speech, word-final /g/ is deleted after /ŋ/ even
if there’s something ‘resyllabifiable’ coming up.
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How is this supposed to work? Here’s a textbook example (I promise a non-textbook one
tomorrow!), the history of post-nasal plosive deletion in English (Blevins and Garrett, 2009;
Bermúdez-Otero and Trousdale, 2012).

Domain narrowing in postnasal /ɡ/-deletion
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This is certainly my idiolect.
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Retroflexion, yet again

So going backwards, we’ve raised two quarrels with Frogner, Arendal & Tvedestrand
Norwegian retroflexion.

– Formally, /ʁ/ may lack the features that condition synchronic alternation.
– Phonetically, /ʁ/ may lack the surface properties that condition diachronic development.

Are these serious problems? We need a little more ammunition to answer this.
Arendal and Tvedestrand, unfortunately, are the exact inverse of Frogner; in these
varieties, we are fairly sure that the retroflexion rule arrives substantially after /ʁ/, and so
we can’t appeal to the idea that retroflexion is phonetically straightforward to innovate.
Stausland Johnsen (2012) appeals to diffusion, or propagation, the spatial/population-level
spread of an innovation: these varieties ‘get’ retroflexion from varieties that have it for
more ordinary reasons.
So how does that work? Stay tuned!
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