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In Optimality Theory, the observation that default epenthetic segments are sourced
from a heavily restricted set of segments across languages, such as the glottal stop
[P] for consonants, schwa [@] or [i] for vowels, is generally analysed as a marked-
ness effect: Optimal epenthetic segments are maximally unmarked segments. This
article highlights several conceptual and empirical problems with this claim and
proposes a faithfulness-based alternative instead: Optimal epenthetic segments in-
volve minimal epenthesis at the level of distinctive features, that is, minimal vio-
lations of Dep(F). We will show how this proposal accounts for crosslinguistically
common epenthetic segments as segments that are in some way underspecified
vis-à-vis other segments, and it will be shown how the problems encountered in a
markedness-based approach can be resolved.

1 Introduction

Crosslinguistically, the set of possible default segments in epenthesis seems quite
heavily restricted. Typical default consonants are glottals, especially the glottal
stop [P], while typical vowels are schwa [@] or [i]. This raises the question of
what principles restrict the set of possible epenthetic segments, or put differently:
what makes [P] or [@] a good epenthetic segment?1

Before we continue, a few brief words of clarification. When I discuss default
epenthesis in this article, I mean the phonologically motivated insertion of a con-
textually invariant segment. By contextual invariance I mean that segment qual-
ity is not influenced by adjacent segments (as in vowel copy or glide insertion).

1There is the open question to what extent there are also marked or ‘unnatural’ epenthetic
segments (see e.g. Vaux & Samuels 2017). In this article I will leave the question open but
simply note that the claim is contentious.
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In addition, epenthesis has to be phonologically motivated, that is, epenthesis
is prosodically or phonotactically optimising. This includes cases of consonant
epenthesis to resolve hiatus or to satisfy an onset requirement, or cases of vowel
epenthesis to break up illicit consonant clusters or to satisfy coda requirements.
Crucially, this definition excludes cases of epenthesis that are either morpholog-
ically conditioned or morphologically restricted (such as cases of epenthesis that
only occur with certain affixes).2

As an example of phonologically motivated epenthesis of a default segment,
consider glottal stop epenthesis in German. A glottal stop is inserted (a) in hiatus
position, before a stressed syllable, (b) word-initially, and (c) stem-initially (see
the examples in (1)).

(1) Glottal stop epenthesis in German (Alber 2001; Wiese 1998)
a. [Ku"Pi:n] ‘ruin’ [ko"PA:l5] ‘koala’

b. [PElç] ‘moose’ [Po"PA:z@] ‘oasis’

c. ["PAp-PAKtIç] ‘deviant’ "mIt-PAKbAIt ‘cooperation’

So why is the glottal stop inserted in German (and many other languages)?
In Optimality Theory (Prince & Smolensky 1993, henceforth OT), the standard
answer has been that default epenthesis constitutes a case of the emergence of
the unmarked: optimal epenthetic segments are universally unmarked segments
(Lombardi 2002; 2003; de Lacy 2006). In this article, I want to propose a different
account of default epenthesis, one that is based on faithfulness instead, more
precisely feature faithfulness. Optimal epenthetic segments are not unmarked;
instead they insert as few distinctive features as possible.

The next section will briefly introduce the markedness approach to epenthe-
sis and raise a few questions and problems with respect to this approach. §3 will
introduce the alternative, the faithfulness based account and discuss how it ad-
dresses the questions and problems raised by the markedness approach. In §4 I
will discuss how the faithfulness based approach fits in with other approaches to
epenthesis and conclude.

2 Epenthesis of the unmarked?

In Optimality Theory default segment epenthesis is commonly analysed as a
markedness effect, thereby also explaining why the set of possible epenthetic

2For an overview of other types of epenthesis and a discussion of phonological and morpholog-
ical epenthesis, the reader is referred to Żygis (2010).
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consonants seems to be quite heavily restricted (Lombardi 2002; 2003; de Lacy
2006). Default segment epenthesis is epenthesis of the least marked segment, fol-
lowing universal markedness hierarchies (Lombardi 2002; 2003) or markedness
scales (de Lacy 2006). De Lacy is adamant that it can only be markedness that is
responsible for the selection of the optimal epenthetic segment, as the other main
constraint family, faithfulness, cannot play a role in this selection: All segments
violate the segmental anti-insertion constraint Dep while vacuously satisfying
the feature faithfulness constraint Ident – since no features in the inserted seg-
ment have an input correspondent. Let us now look at how this model accounts
for the limited set of segments found as default epenthetic segments, that is glot-
tal segments, especially [P], in the case of consonants and [@, i] in the case of
vowels.

To account for glottals as default epenthetic consonants, Lombardi (2002); de
Lacy (2006) propose to extend the established place markedness hierarchy, ac-
cording to which [coronal] is less marked than [labial] and [dorsal] by adding
[pharyngeal] (Lombardi) or [glottal] (de Lacy) at the bottom of the hierarchy.
Glottals are thus the least marked consonants in terms of place of articulation
and therefore selected for epenthesis.

This approach alsomakes a second prediction, namely that in cases where glot-
tals are unavailable for independent reasons, coronal epenthesis will be found
instead, and it is here that we find a first potential wrinkle with the markedness
approach to epenthesis: Coronal default epenthesis is only marginally attested,
if at all. The textbook case of [t]-epenthesis in Axininca Campa has been con-
vincingly reanalysed as deletion in the inverse context (Staroverov 2015), and
the other examples Lombardi (2002) mentions also generally do not qualify as
instances of purely phonologically driven default epenthesis or are amenable to
different analyses, by Lombardi’s own admission. Themarkedness approach thus
overpredicts variation in consonant epenthesis.

Quite the opposite situation holds when we look at default epenthetic vowels,
where considerable variation is found. Lombardi (2003) nevertheless attempts to
provide a markedness-based account of this variation. She argues that [1] is the
least marked vowel, followed by [@] and then [i, a], and if one vowel is unavail-
able in a language, the next one will be selected. This finding again translates
into universal markedness scales. The unmarkedness of the central vowels is for-
malised by stating that [+back, –round] vowels are least marked (central vowels
being analysed as back unrounded), and the preference of [i, 1] is analysed as
the preference of high vowels over mid vowels. Yet, despite allowing variation,
some attested default vowels are not predicted by Lombardi’s model, such as [e],
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found for example in Spanish andGengbe (Archangeli 1988; Abaglo &Archangeli
1989). de Lacy (2006) concedes that markedness only has a limited role to play in
the selection of default epenthetic vowels (mostly by excluding rounded vowels)
and suggests sonority as an additional factor, with different languages prefer-
ring high-, low- or mid-sonority vowels. We thus see the opposite situation for
vowels than for consonants: Markedness alone underpredicts the range of at-
tested epenthetic vowels, and this raises the question of where this asymmetry
between consonants and vowels comes from: Why is there considerably more
crosslinguistic variation regarding default vowels compared to consonants?

It also raises a more general question: What evidence is there, outside epenthe-
sis, that default segments actually are the crosslinguistically least marked seg-
ments?3 The concept of markedness is, of course, very complex (see e.g. Rice
2007 for an overview), and a detailed discussion would go beyond the scope of
this article, but let us use crosslinguistic frequency as a proxy for evaluating the
markedness of a segment. Frequency is a well-motivated diagnostic especially in
the OT framework, as we should expect segments to appear in many languages
when the constraints against them are universally very low ranked (given that
there are no conditions on inputs, a principle known as Richness of the Base, and
phoneme systems follow epiphenomenally from constraint rankings). I thus used
the phoneme database PHOIBLE (Moran et al. 2014) to establish how crosslin-
guistically common epenthetic segments are. The results are provided in Table
1.

Table 1: Crosslinguistic frequencies of default segments in PHOIBLE

segment in % of languages rank

[P] 37 19

[1] 16 17
[@] 22 11
[i] 99 1

We can see that the glottal stop is crosslinguistically not particularly frequent,
found in little more than a third of languages, being only the 19th most frequent

3The reader may also note here that Lombardi has to classify pharyngeals as the least marked
consonants and back unrounded vowels as the least marked vowels, which is especially sur-
prising, as the general assumption is that rounding is unmarked on back vowels, and that back
vowels are more marked than front vowels.
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consonant, a somewhat disappointing showing for what is supposedly the least
marked consonant of all.

The results for vowels are even more perplexing. The allegedly least marked
vowel is rather infrequent, found in only 16% of all languages surveyed, and
schwa faresmarginally better. Only [i] alignswell with themarkedness approach:
It is the most frequent of all vowels and practically universally present in vowel
inventories. Otherwise, however, frequencies are the opposite of what the mar-
kedness scale should lead us to expect, the least marked vowel (according to
Lombardi) actually being the least frequent.

It is not just crosslinguistic frequency, however. In languages that have glottal
segments or schwa, these often are restricted in their distribution. In English
and German, for example, schwa is found in unstressed syllables only, while the
phonemic glottal /h/ is restricted to word- or foot-initial singleton onsets. Such
restrictions are also surprising for allegedly unmarked segments.

Moreover, in some languages these segments are actually restricted to epenthetic
contexts. There are languages in which a default epenthetic segment is not oth-
erwise found in the phoneme inventory, for example [P] in German (Alber 2001;
Wiese 1998) or schwa in Italian (Repetti 2012) and Western Aramaic (Eid & Plag
2021). As Krämer (2006) first noticed, this creates a ranking paradox: In order
to be selected as the optimal epenthetic segment, the constraints against that
segment have to be ranked low(est), while in order to be excluded elsewhere (if
posited as underlying), the same constraints need to rank relatively high in order
to prevent the segment from surfacing faithfully. So in German the fact that there
is no phonemic glottal stop would standardly be analysed by assuming a high-
ranked constraint *[P]. In order to be epenthetic, however, *[P] needs to rank
below all other segmental (consonantal) markedness constraints.4 The fact that
the default epenthetic segment may not be permissible elsewhere in a language
thus poses a serious problem for the markedness-based approach to epenthesis.

There is one final issue with the markedness-based approach I want to discuss
here. Default epenthesis is not the only available epenthesis strategy. Instead,
epenthetic segment quality can also be determined, fully or partially, by spread-
ing or copying features from adjacent segments.5 There are cases of vowel copy

4Krämer’s analysis relies on Comparative Markedness. Alternatively one could invoke posi-
tional markedness to prohibit the segment from all contexts except those where it happens
to be epenthetic. Both approaches look unsatisfying, though. While Krämer has to rely on
essentially arbitrary rerankings of what should be universal markedness scales, the alterna-
tive approach has to stipulate that the epenthetic segment is only permissible in epenthesis
contexts via a brute force mechanism.

5I will use the term ‘spreading’ without necessarily implying autosegmental spreading but using
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and vowel harmony (see e.g. Stanton & Zukoff 2018), there is spreading from
vowels to consonants, as in glide insertion, where the glide typically agrees in
backness with a neighbouring vowel, and there are also cases where consonants
spread features to vowels, as in labial attraction, where vowels are rounded next
to consonants.

The markedness-based approach cannot account for these alternative types
of epenthesis, and additional mechanisms have to be introduced to handle these,
without there being a connection between the two types of epenthesis or a princi-
pled explanationwhenwhich kind is found. That such a connection exists is clear,
however, from cases where the different types of epenthesis interact. Uffmann
(2007; 2006) shows that in loanword adaptation, all three processes, vowel har-
mony, consonantal spreading and default epenthesis are frequently found. This
is not limited to loanword adaptation, however. A case in point is Urban Hijazi
Arabic, where we find all three strategies in vowel epenthesis into final clusters
of rising sonority. The relevant data are given in (2). Data are from Al-Mohanna
(2021) though generalisations are my own.

(2) Epenthesis in Urban Hijazi Arabic (Al-Mohanna 2021)
a. Pisim /ism/ ‘name’ Sukur /Sukr/ ‘gratitude’
b. Pakil /akl/ ‘food’ madiè /madè/ ‘praise’
c. tamur /tamr/ ‘dates’ baèar /baèr/ ‘sea’

The data show that vowel copy is themost common strategy, but it is restricted
to the high vowels [i, u] (examples in (a)). When the stem vowel is /a/, however
(UrbanHijazi Arabic has the commonArabic 3-vowel system), as in (b), we gener-
ally find epenthesis of default [i] (also found in other epenthesis contexts), unless
the epenthetic vowel is preceded by a labial or pharyngeal consonant; in these
cases we find spreading of the consonantal place feature, yielding [u] after labials
and [a] after pharyngeals (c). How can such a conspiracy of epenthesis strategies
be analysed insightfully, if default epenthesis and copy or spreading epenthesis
constitute separate phenomena?

To summarise the foregoing, the markedness approach into epenthesis runs
into a number of empirical and theoretical problems, listed here again.

• It cannot account for the asymmetry between consonants and vowels: It
predicts more variation regarding consonant epenthesis than is attested
but cannot account for the full range of variation attested for default vow-
els.

it as a theory-neutral term instead.

vi



Epenthesis as a Matter of faith

• The question remains whether typologically common epenthetic segments
are indeed unmarked; they are not very frequent crosslinguistically and
often positionally restricted in languages that have them.

• It cannot account for why the default vowel or consonant in a language
may otherwise be absent from that language’s phoneme inventory.

• There is no unified approach to default and copy epenthesis.

The next section will therefore introduce an alternative proposal, arguing that
default epenthesis is not based on markedness but on faithfulness instead, more
precisely on feature faithfulness. I will propose that optimal epenthetic segments
minimally insert features, and I will then show how this approach can account
for the problems raised above.

3 Epenthesis of the faithful!

The alternative proposal I am going to outline in this section is that epenthesis in
general minimally violates the feature faithfulness constraint Dep(F) (Zoll 1996):
when segments are inserted, a minimal amount of features is inserted along with
the segment. Default segment epenthesis then is not a case of the emergence of
the unmarked but a case of the emergence of the unspecified or underspecified.
This, of course, presupposes that segments differ in their featural complexity, so
that less complex segments are better candidates for epenthesis. I will motivate
this assumption in a moment, but let us first take a brief historical detour, as the
idea that epenthesis is connected to underspecification is not new.

This idea was explicitly pursued in underspecification theory, most notably
radical underspecification (Archangeli 1988; Pulleyblank 1988). In this theory,
segments are specified minimally; predictable feature values are inserted by rule
in the course of the derivation. As a consequence, there is one vowel and one con-
sonant in every language that carries no feature specifications in the underlying
representations but receives them via rule instead. When a segment is inserted,
only the segmental slot is inserted, and then the feature fill-in rules that exist
independently will take care of the segmental content of the epenthetic segment.
As a result the default epenthetic segment of a language is always the segment
that is underlyingly unspecified. For example, in a language like Spanish where
the default vowel is [e], underlying /e/ are unspecified, and then there is a set
of rules that fills in default feature specifications, in Spanish [–high, –back, –
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round], yielding surface [e], when no specifications are present. Differences in
default segments between languages stem from differences in these fill-in rules.

This general approach is, of course, not available in OT. There are no serial
derivations in the course of which feature specifications can be inserted, and
there are no constraints on inputs that could, for example, prohibit fully spec-
ified input segments. The general idea that epenthesis involves underspecified
segments can be transferred to an OT approach, however, as I will argue now.

In OT, segments can also show different degrees of feature specification, in
three ways. First, there is considerable evidence that some features at least are
privative, not binary (see e.g. Clements & Hume 1995; Lombardi 1996; Ander-
son & Ewen 1987; Beckman et al. 2013). Privative features are also a prime rea-
son to invoke a class of Dep(F) constraints in addition to (or replacing) Ident
constraints, which operate on binary features. Now if there are indeed privative
features, different degrees of segmental complexity follow naturally: segments
are or are not specified for some feature; some segments will consequently carry
very few features.

Second, while radical underspecification with feature fill-in is not an option
in OT, the same cannot be said about theories of contrastive underspecification,
such as Dresher (2009), especially if we assume that underspecified segments re-
main surface-underspecified (no fill-in; the interface to phonetics interprets still
underspecified segments, as in Currie Hall 2011). Consequently, not all segments
are specified for all features. Features that are redundant for a class of segments
(say, [voice] for sonorants) may be absent in the feature specifications of this
class, again yielding different degrees of segmental complexity. Feature privativ-
ity and contrastive underspecification can also be combined as in Iosad (2012).

Even if readers remain skeptical of these additional assumptions (and moti-
vating them in detail would go beyond the scope of this article), there is a third
way in which segments can show different degrees of specification or complex-
ity, one that does not need additional and perhaps controversial assumptions
about the nature of phonological representations. Some segments are intrinsi-
cally less specified than others. It is commonly assumed that glottal segments
are not specified for oral features (or do not have an Oral / Supralaryngeal node
in feature geometry), thus making them intrinsically less complex than oral seg-
ments, while schwa is often analysed as a featureless segment (e.g. van Oosten-
dorp 2000; Crosswhite 2004). I want to argue that this is the true reason for them
being good default segments, rather than their unmarkedness. I will now develop
this argument and show how it also addresses the questions and problems with
the markedness approach discussed above.
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For consonants glottals are selected for epenthesis not because they are the
leastmarked segments (theymay in fact be fairlymarked) but because they are in-
trinsically less complex than oral segments, lacking oral features. Consequently
they violate the constraint against feature insertion Dep(F) less than oral seg-
ments (no insertion of place and manner features). With this proposal we can
also address and explain the ranking paradox mentioned above, that the default
epenthetic segment in a language may otherwise be absent from the phoneme
inventory of that language. Let us illustrate this with a toy language example,
modelled on the German facts mentioned earlier.

To begin with, our toy language has no phonemic glottal stop. Hypothetical
underlying glottal stops will be deleted.6 In OT this is easily modelled by ranking
a constraint against glottal stops *P above the no-deletion constraint Max (see
3).

(3) Glottal stop deletion …

/aP/ *P Max

[aP] *!
+ [a] *

Now assume our toy language also inserts glottal stops to satisfy an onset re-
quirement.Wewill thus addOnset to the tableau as a trigger for epenthesis. Now
what drives the selection of the glottal stop as an optimal epenthetic consonant
is the constraint Dep(F) ranked above *P, as in (4).

(4) …and epenthesis

/aP/ Onset Dep(F) *P Max Dep *t

[aP] *! *
[a] *! *

[PaP] {Lar} **! *
+ [Pa] {Lar} * * *

[ta] {Lar, Oral!} * * *

The first two candidates replicate (3) but do not satisfy Onset and are there-
fore eliminated. The last two candidates are relevant, [Pa] vs. [ta]. Although *P

6As the alternative, buccalisation, i.e change into an oral segment, is robustly unattested typo-
logically, it is not considered here.
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outranks *t – assuming that [t] is part of the language’s segment inventory – it is
selected for epenthesis because it fares better on Dep(F): it only incurs violations
for the insertion of laryngeal features, while [t]-epenthesis also incurs violations
for inserting oral features. Finally, the third candidate [PaP] shows that *P is still
relevant: even when a glottal stop is inserted, underlying glottal stops will still
be deleted; the second violation of *P proves fatal for this candidate. In sum, the
feature faithfulness approach to epenthesis can explain why a segment can be
epenthetic even though it is not in a language’s phoneme inventory (and thus
relatively marked in that language).

A closer look at the proposed analysis reveals that it does not precludemarked-
ness-driven epenthesis: If Dep(F) is ranked sufficiently low, markedness con-
straints can still determine the quality of the epenthetic segment. While this is
a theoretical possibility, such a ranking is very unlikely to ever arise in practice,
however. To see why, consider briefly the consequences of low-ranked Dep(F),
beyond epenthesis. It would mean that all segments are changed if adding a fea-
ture decreases their markedness. Since this is an across-the-board change, it trig-
gers Lexicon Optimisation; the altered segments will be posited as underlying,
and this in turn removes the evidence for low-ranked Dep(F). Thus even if there
is a stage in a grammar where Dep(F) is ranked low, the changes this induces on
underlying forms will ensure that the constraint is quickly promoted again. In
short, it is highly unlikely that there could ever be a stable period of low-ranked
Dep(F) that would be necessary for a markedness-based epenthesis process to
emerge.

But let us turn to vowels now. Recall that vowels display considerably greater
variation when it comes to the quality of the default epenthetic vowel, another
challenge for the markedness-based approach. How can we explain this? I pro-
pose that this is because there is no class of vowels that is inherently less spec-
ified than others, unlike the class of glottals in the set of consonants, with one
exception: There is schwa, which is featureless; hence schwa epenthesis does
not incur any Dep(F) violations, making it an ideal candidate for epenthesis. The
reason that we do not find schwa in many languages can be motivated by a con-
straint against featureless vowels (such as *[] in McCarthy 2018). Once schwa is
out of the race, there is no obvious alternative candidate that is underspecified.
Instead I want to argue that underspecification and markedness may both play
a role.

Both [i] and [e] are attested epenthetic vowels. While the insertion of [i] can
be explained as amarkedness effect, the insertion of [e] cannot, as mid vowels are
considered more marked than both high and low vowels (see e.g. Lombardi 2003).
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However, [e]-insertion could be explained as an underspecification effect. If we
assume that features are privative and that [i] is [high], then [e] is underspecified
for height (neither [high] nor [low]), and this favours its insertion. Let us look
at a little toy language again to see how epenthesis of [e] can be modelled as an
underspecification effect.

In our toy language vowel (see the tableau in (5)) epenthesis is triggered by
a high-ranked NoCoda constraint. Consider three candidate vowels: [i], [e], [@].
Assume that both [i] and [e] are specified as [coronal] (front) vowels, and [i] is
additionally specified as [high], while [@] is featureless. While [i] is less marked
than [e] (the ranking *Mid » *High, see Lombardi 2003), [e] is nevertheless the
more harmonic candidate vowel, as it violates Dep(F) less. Schwa satisfies Dep(F)
but is ruled out by a high-ranked constraint against featureless segments, *[].

(5) Default epenthesis of [e]

/pat/ NoCoda *[] Dep(F) *Mid *High

[pat] *!
[pati] {cor, hi!} *

+ [pate] {cor} *
[pat@] *!

It is not clear to what extent markedness is necessary at all to explain the
variation between [i] and [e] in epenthesis. Recall an older (and still ongoing)
debate in phonology whether vowel height is marked by the feature [high] or by
[open] (leaving high vowels underspecified), with arguments going both ways
(see e.g. Clements 1990). The choice of aperture feature may hence well be lan-
guage specific with evidence coming from the phonological behaviour of the
vowels. Are high vowels or mid vowels phonologically active in a language? The
underspecification approach to epenthesis makes an interesting prediction here
(though one that goes well beyond the remit of this article): that languages where
[high] is active should prefer amid vowel for epenthesis, and vice versa. Romance
languages may be a case in point: High vowels trigger metaphony processes in
many varieties, and mid vowels are generally found epenthetically. At any rate,
language-dependent specifications (dependent on the phonological activity of
vowels, see also Dresher 2009 for discussion) may also yield different default
epenthetic vowels. Further research should be able to shed light on this question
and the potential link between feature activity and default epenthesis.

There is one more point we need to address, the connection between default
epenthesis and copy or spreading based epenthesis that a markedness-based ap-
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proach cannot provide. Faithfulness provides such a connection, as both default
epenthesis and spreading are different ways of minimising Dep(F) violations, as-
suming that spreading does not involve the insertion of a new feature but just
the extension of its domain, for example by adding an association line.

Assume further that spreading comes at a cost, violating anti-spreading con-
straints. The interactionwe find between spreading-based and default epenthesis
then follows from the relative ranking of anti-spreading constraints with Dep(F).
Uffmann (2006; 2007) suggests families of anti-spreading constraints, also taking
into account non-local spreading and feature sharing between consonants and
vowels. For the present purpose, assume a simple constraint *Share.

(6) *Share(F)
Every feature F is associated with exactly one segment

Let us briefly return to the Urban Hijazi data discussed earlier. High vowels
spread to an epenthetic vowel slot (/i, u/ are copied) while there is epenthesis of
the default vowel [i] after low /a/. This indicates that [high] spreads more eas-
ily than [low]. We can therefore posit a ranking *Share(lo) » *Share(hi) with
Dep(F) sandwiched in between: Spreading high vowels is more harmonic than
inserting a feature, which in turn is more harmonic than low vowel spreading.7

The tableaux in (7-8) illustrate this. For each input form there are three candi-
dates: a faithful candidate with no epenthesis violating the Sonority Sequencing
Principle (SSP), one candidate where the epenthetic vowel results from spread-
ing (indicated by the tie bar between the vowels), and one candidate with default
[i] insertion.

(7) High vowel spreading …

/Sukr/ ‘gratitude’ SSP *Share(lo) Dep(hi) *Share(hi)

[Sukr] *!
+ [S

>
ukur] *
[Sukir] *!

Epenthesis is triggered by the high-ranked SSP constraint, eliminating the
fully faithful candidate. In (7) spreading is optimal vis-a-vis default epenthesis

7This raises the question to what extent the proposed ranking *Share(lo) » *Share(hi) is
language-specific or universal. A detailed discussion of this question would go beyond the
scope of this article, but note that Uffmann (2007) proposes universal spreading hierarchies,
derived from established markedness hierarchies.
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because *Share(hi) ranks below Dep(F). In (8) default epenthesis is optimal be-
cause Dep(F) ranks below *Share(lo).

(8) …but default epenthesis after low vowels

/Pakl/ ‘food’ SSP *Share(lo) Dep(F) *Share(hi)

[Pakl] *!
[P

>
akal] *!

+ [Pakil] *

Note that this approach makes an interesting prediction: that such interac-
tions between default epenthesis and spreading should be restricted to languages
where the epenthetic vowel is not schwa. As schwa epenthesis satisfies both
Dep(F) and *Share, it should always be optimal vis-a-vis spreading. A prelim-
inary survey seems to confirm this prediction, but further research could shed
more light on this question.

To summarise, I proposed that the selection of the default epenthetic segment
is not determined by markedness but by faithfulness, more precisely satisfaction
of Dep(F), the constraint against feature insertion. Under this view, glottals are
optimal epenthetic consonants because they are inherently featurally less com-
plex, not having any oral segments. For default vowelsmore variation is expected
as there is no vowel, bar featureless schwa, that is inherently less specified than
others. As epenthesis is uncoupled from markedness, this can also explain why
there are languages where the default segment is not part of the phoneme inven-
tory. Finally, this approach can unify default epenthesis and spreading or copy
epenthesis, as both result from the same drive, to minimise Dep(F) violations.

4 Discussion and Conclusions

To conclude this article, I want to cast the net wider and discuss briefly how
the faithfulness-based account of epenthesis presented here relates to other ap-
proaches to epenthesis, and I want to argue that it fits in well with observations
made in these approaches. I want to discuss three approaches briefly: gradual
epenthesis in serial OT, perceptually based epenthesis and the relationship be-
tween epenthetic and excdrescent or intrusive segments, with a look at Articula-
tory Phonology.

In serial versions of OT, the candidate generator function GEN can only per-
form one change to the input at a time. The winning candidate is then itera-
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tively resubmitted to evaluation until no more improvements are possible. This
raises the question of what a single change is, and McCarthy (2008; 2018) argues
that segment deletions are not a single change, but the end point of a series of
deletions of features or feature-geometric nodes. He furhermore proposes that
consonant deletion always goes through a stage of debuccalisation before full
deletion. Epenthesis should therefore also be gradual, a point taken up by Al-
Mohanna (2021). Now if epenthesis is the mirror image of deletion and debuc-
calisation is the final step before deletion, as argued by McCarthy, then adding
laryngeal specifications should be the first step in epenthesis, and after that it
should be hard or even impossible to add any additional features and still re-
main harmonically optimising, as buccalisation is hardly attested in the world’s
languages,8 while debuccalisation is common (and improves harmony, to allow
for deletions). In other words, once laryngeal specifications are inserted, further
harmonic improvement is unlikely and the derivation stops. Glottal epenthesis
is therefore predicted as a consequence of gradual feature insertion. For vowels
no comparable ‘brake’ exists, and feature additions are possible as long as they
are harmonically optimising, but they will still be minimal: Serial OT predicts
that the featurally least specified possible surface segment is selected and thus
supports the faithfulness-based approach to epenthesis.

Another approach to epenthesis that has received particular attention in loan-
word adaptation is perceptually based. The idea is that a segment is inserted that
is perceptually closest to zero. In other words, the epenthetic segment should
be as imperceptible as possible (see e.g. Kenstowicz 2007). Steriade (2009) intro-
duces the idea of the P-map to this effect, a map of segment confusabilities. These
are translated into perceptibility scales, which can then be implemented as scalar
constraints. Steriade proposes scalar faithfulness constraints: the more percepti-
ble a segment is, the less likely is its insertion or deletion. Hence, for example,
the optimality of schwa epenthesis would derive from the lower perceptibility of
schwa compared to other vowels, formalised as scalar Dep-IO constraints: Dep(i)
» Dep(@). The P-map approach thus also appeals to faithfulness, but differently,
by using faithfulness constraints as anchors for the perceptibility scales rather
than by appealing to faithfulness per se.

I would argue instead that the insights from the perceptual approach to epenthe-
sis can be accounted for in a faithfulness-based approach without having to ap-
peal to additional sets of constraints. Assuming – uncontroversially, I hope – that
features are at the interface to phonetics pairings of articulatory gestures with

8The only convincing case I can think of is in Northern Pame (Berthiaume 2003: 226), where a
sequence of two glottal segments turns into a glottalised lateral.

xiv



Epenthesis as a Matter of faith

salient acoustic cues,9 the fewer features a segment has, the fewer salient cues
its articulation contains, and the less generally perceptible (or confusable with
zero) it will be. It may thus well be possible to subsume the perceptual approach
under my proposal.

Finally, there is an ongoing and renewed debate regarding the distinction be-
tween intrusive or excrescent segments and true phonological epenthesis (see
e.g. Hall 2006), which can sometimes be difficult to distinguish. Besides, epenthe-
sis can diachronically be the result of phonologising intrusion (Hall 2006; Kar-
lin 2021), which is commonly analysed as gesture retiming, especially gestural
underlap, leading to the perception of an additional segment although no ar-
ticulatory gestures are added. When intrusion phonologises, gesture addition
should remain minimal, that is feature insertion (as features correspond to ges-
tures on the phonological level) should remain minimal. (The markedness-based
approach, in contrast, has nothing to say about the relationship between epenthe-
sis and intrusion; why should the phonologisation of gestural underlap result in
a universally unmarked segment?) This is in fact the strong view of Articula-
tory Phonology (Browman & Goldstein 1992): no gestures may be added to an
underlying form (Gick 1999), that is, all epenthetic segments must make use of
underlyingly present gestures, and all that happens in a phonological derivation
is the retiming and reorganisiation of an underlying gestural score. While this
claimmay after all be too strong, it too ties in with the idea pursued in this article,
that epenthesis involves the minimal insertion of features.

To conclude, I argued in this article that the standard markedness-based ap-
proach to epenthesis in Optimality Theory is beset with theoretical and empirical
problems, and I sketched, however briefly, an alternative approach that is based
on minimal feature insertion instead. This was formally captured in OT by the
Dep(F) constraint, addressing and resolving the problems that the markedness-
based approach encounters, and tying in with independent work on epenthesis.
Future research should test the validity of this approach further.
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