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The term coalescence can be understood in two ways: As a type of alter-
nation in which two phonological objects are replaced by a single one, and
as a mechanism used to derive such an alternation. Coalescence alterna-
tions are typically local and can affect adjacent vowels, consonants, and
consonant—vowel combinations, but are also observed in tonal phonology.
The resulting segments may be long or short, and usually preserve some
features of both inputs, although vacuous coalescence, where the output
is featurally identical to only one of the inputs, has also been argued to
exist. Theoretical approaches to coalescence can be broadly divided into
two groups: those that posit a dedicated coalescence mechanism such as
a transformational or autosegmental fusion rule, infrasegmental vowel-to—
vowel government, or two-to-one input—output mapping, and those that
derive coalescence patterns using other established mechanisms such as the

interaction of assimilatory and reduction processes, or feature stability.
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1.1. Introduction

Phonological coalescence (also known as fusion or contraction) can be broadly
defined as the combination of two phonological objects into a single unit, or,
more formally, as the combination of two sets of phonological features or primes
into a single set. This can be understood in terms of diachrony, that is, historical
sound change (WBCTP0131), and synchrony, that is, generalizations concerning
sound patterns that can be identified in a language at a single point in its
diachronic development and that can be argued to form part of the speakers’
knowledge of their language.

Diachronic coalescence can be illustrated by the evolution of Classical Latin

/au/ into Vulgar Latin /o/, which can be found in several Romance languages:

(1)  Latin /au/ coalescence in Romance (Campbell 1998, 40)

a. Lat. /aurum/ > It. /'oro/, Sp. /'oro/, Fr. /o/ ‘gold’
b. Lat. /paukum/ > It. /'poko/, Sp. /'poko/, Old Fr. /po/ ‘little/few’

The vowel resulting from the change retains the lip rounding of the second
element of the original diphthong /au/, while its height falls between the heights
of the two original elements of that diphthong.

A synchronic counterpart to the type of diachronic change illustrated above
is a phonological process in which two underlying segments are replaced by a
single segment that typically has some of the characteristics of each of the input
sources. This type of process can be argued to account for two-to-one alterna-
tions like the one in Xhosa (Bantu, South Africa), shown in (2), where the

vowel sequences /a-u/ and /a-i/ formed across morpheme boundaries surface



as [o] and [e], respectively.!

(2) Synchronic vowel coalescence in Xhosa? (Pahl et al. 1989, xlvii-lii, 689,
693; Mini and Tshabe 2003, xx, 604; Tshabe and Shoba 2006, 535)
a. |/ Ba—la—umf)\f’undi/ [Baloma’undi] ‘of this student’

cf. [lomgf’undi] ‘this student’

b. / 6a—um§f’undi / [Bomgf’undi] ‘of a student’
cf. [uml:)\f’undi] ‘student’
/ Ba—izindAga/ [BezindAga] ‘of dogs’
of. [izindza) ‘dogs’

The focus of this chapter is on patterns of synchronic phonological coales-
cence such as those in (2). Our discussion centers on patterns where each of
the two input objects subject to coalescence can be independently observed in
some surface form. Consequently, we largely set aside alternations where one
of the inputs could be argued to be smaller than a segment (e.g., a feature or
an autosegmental node), pointing to an analysis in terms of featural affixation
(wBCTP0082). However, it must be noted that the boundary separating co-

alescence from featural affixation is not always clear-cut, and that in certain

!Note that patterns in which two segments alternate with one can, in principle, also be
analyzed in terms of fission or decomposition, where a single underlying segment is split into
two (for a concrete example of such analyses, see wBCcTP0132). In Xhosa, an analysis in
terms of coalescence is motivated by the fact that both underlying segments can be observed

in some surface form, in which a vowel sequence is not created.
2In the remainder of this chapter, we only present the underlying representation of a

given form (in slashes) when providing surface forms in which the input segments remain
unchanged is not straightforward. Elsewhere, we complement the forms exhibiting coalescence
with related surface forms that motivate the underlying representation of the individual input

segments (here, e.g. [6alomf)\f’undi] for /a/ (2-a) and [um}r)\f’undi] for /u/ (2-b).)



theoretical approaches, both phenomena may be handled in a similar manner.

In §1.2, we provide an overview of cross-linguistic patterns of coalescence
involving adjacent segments, followed by a brief discussion of other phenom-
ena that have been subsumed under the label of coalescence in the literature
along with an overview of suggested cross-linguistic tendencies in coalescence
patterns. §1.3 reviews some of the major formal accounts of segmental coa-
lescence, focusing on a question that has received particular attention in the-
oretical phonology: Is a dedicated operation of coalescence necessary in the
phonological grammar to account for coalescence understood as a type of al-
ternation, or can two-to-one alternations be accounted for by a combination
of other established mechanisms such as the interaction of assimilatory and
reduction processes or feature stability? §1.4 summarizes the discussion and

suggests some possible directions for future research.

1.2. Types of coalescence

In this section, we focus on coalescence understood as a type of two-to-one alter-
nation, irrespective of the theoretical treatment a given pattern has received.
Although different forms of coalescence may occur within a single language
and even within a single word form, for clarity, we classify coalescence pat-
terns according to the type of input segments involved: two vowels (§1.2.1),
two consonants (§1.2.2), and a consonant and a vowel (in either order; §1.2.3).
Section §1.2.4 looks at some other alternations that have been treated as coales-
cence. The final section (§1.2.5) summarizes the cross-linguistic generalizations

proposed in the literature concerning coalescence alternations.



1.2.1. Vowel—vowel coalescence

The typology of vowel coalescence patterns has been studied most extensively
by Casali [1996, 2003, 2011|, within the broader context of his research on cross-
linguistic variation in hiatus resolution strategies (WBCTP0061). The most com-
mon pattern, which Casali [1996] terms “asymmetric height coalescence”, is the
one illustrated with the Xhosa data in (2). Height coalescence affects sequences
of a non-high vowel (Vi) and a high vowel (V3), resulting in a single vowel
that is non-high like V; but inherits the rounding and backness of V,. In an
asymmetric pattern, the application or non-application of coalescence is de-
termined by the order in which the two vowels occur. For example, in Xhosa,
coalescence only affects sequences in which the high vowel follows the non-high
vowel, as in (2-b). In underlying /ua/ sequences, Vi surfaces as the back glide
[w] (WBCTP0015); in /ia/ sequences, V7 is deleted (WBCTP0068) [Casali, 1996,
62].

Coalescence does not always result in the formation of a short segment.
For example, in Mushunguli (Bantu, Somalia; Hout 2020) ai and au sequences

formed across morpheme boundaries are simplified to long mid vowels, (3).

(3) Asymmetric height coalescence in Mushunguli (Hout 2020, 45-46)
/ka-iv-is-a/ |ke:visal ‘(s)he heard a lot’

/wa-umbal-a/  |[wommbazla]  ‘they are piled up’

Asymmetric height coalescence is observed in many Bantu languages (e.g.
Northern Ndebele |Zimbabwe; Sabao 2015| and siSwati, |[Eswatini; Malambe
2006]) but is also attested in languages belonging to other language families,
such as Kipsigis (Nilotic, Kenya; Kouneli 2019), Sanskrit (Indo-Iranian; Whit-
ney 1889) and Tariana (Arawakan, Brazil; Aikhenvald 2003, 48).



Asymmetric height coalescence typically involves vowel sequences in which
V1 is lower than Vo. However, there are also languages in which only sequences
with a higher Vi followed by a lower Vs are affected. An example, shown in

(4), is found in the Old Moshi dialect of Chaga (Bantu, Tanzania).

(4)  Asymmetric height coalescence in Old Moshi (Saloné 1980, 76, 78)
/na-é-deda/ [n6déda| ‘you will speak’

/la-a-deda/ [16*dédal ‘we spoke’

Casali [1996, 70-78| identifies another type of height coalescence, typically
found in languages with an [ATR]| contrast within the class of mid vowels but
not high vowels (WBCTP0125). The process affects sequences in which Vj is a
non-high [-ATR] vowel and V3 is a mid [+ATR| vowel, yielding a mid vowel
that retains the ATR specification of the first vowel in the underlying sequence
but the frontness and rounding of the second one. This pattern is exemplified by
data from Owon Afa (Defoid, Nigeria) in (5-a). As noted by Casali [1996, 71],
languages that exhibit this alternation often also display additional patterns
affecting sequences in which Vs is high, in which case the resulting vowel also
retains the |high| specification of the first vowel in the sequence. This is also

the case in Owon Afa, as shown in (5-b).3

(5) Asymmetric height coalescence in Owon Afa (Stahlke 1976, 53, Casali

2003, 326; citing Awobuluyi 1972)

a.

3 According to Stahlke [1976, 53, fn. 10], vowel length in some of the output forms is related

to the underlying tones of the input vowels.



/da ehwe/ [dehwe] ‘buy house’

/d> ehwe/ [dehwe] ‘burn houses’
/t& 6pi/ [t3:p1i] ‘step on dog’
b. /da iwé/ [dewé| ‘buy book’
/dd iwé/ [d&wé] ‘burn books’
/t& 1‘1&%1\1/ [t‘o&\gﬁ] ‘step on pounded yam’

While sequences of vowels differing in height typically undergo height co-
alescence, resulting in a non-high output vowel, Kawahara and Hara [2009]
report on a hiatus resolution pattern in Hiroshima Japanese (Japonic) that
produces the high [u:] when the affected underlying sequence is /oi/ (see ex-
ample (11) in §1.2.3). This form of coalescence is also attested in Talinga-Bwisi
(Bantu, Uganda; Casali 2003). Other cross-linguistically less common patterns
of vowel coalescence involve the simplification of vowel sequences in which the
surface vowel retains the frontness or nasality of one of the input segments.
Examples include Owari Japanese (Japonic, central Japan; [Youngberg, 2013];
see also example (28) in §1.3.3), where /ai/, /oi/ and /ui/ sequences emerge
as [ee1], [o:] and [y:], respectively, and in Dakota (Siouan, USA, Canada; Shaw
1980, 82-83), where a V1Vs sequence is realized as a high nasal vowel with the
rounding and backness of V.

Another rare pattern is symmetric coalescence, which occurs in a sequence
of vowels regardless of their order. Example of language featuring symmetric
coalescence are Afar (Cushitic, Djibouti; Bliese 1981), where /eu/ and /ue/
sequences reportedly merge into [o:], and Ebira (Nupoid, Nigeria; Adive 1989),
where sequences of high vowels are simplified to a single vowel that retains

[+round| and [+ATR]| specifications of either of the underlying segments.



1.2.2. Consonant—consonant coalescence

In many languages, all or some consonant clusters are simplified to a single
segment. In most cases, the resulting consonant is featurally identical to one of
the input segments, suggesting an analysis in terms of deletion (WBCTP0O068).
However, there are languages in which at least a subset of the simplified clusters
is realized as a consonant that retains some features of both input consonants.
In a common pattern, the output consonant has the primary place of articula-
tion of one of the input segments, but the manner of articulation, nasality or
laryngeal specification (WBCTP0161) of the other.

A well-known example of consonantal coalescence, in which both nasal-
ity and voicing are retained on the output consonant, is Austronesian nasal
substitution (De Guzman 1978, Pater 1999, 2001, Blust 2004). The pattern is
illustrated in (6) with data from Indonesian, where the final nasal in the active
voice prefix /moN-/ (realized as [moy| before vowels, (6-a)) and a stem-initial
voiceless stop or fricative surface as a single nasal consonant with the place of

articulation of the input obstruent, (6-b).4

(6)  Nasal substitution in Indonesian (Lapoliwa 1981, 106-107, Sneddon

et al. 2010)

a. [ikat-an|  ‘bundle’ [moy-ikat| ‘to tie’

b. |pilih-an| ‘choice, selection’ [mo<m>ilih| ‘to choose’
[tulis-an|  ‘writing’ [mo<n>ulis|  ‘to write’

“In this chapter, we show morphological segmentation in underlying forms when these are
provided, and in surface forms otherwise. Morpheme/morph boundaries are marked with a
hyphen; segments that cannot be assigned to a single morph or word due to coalescence are

enclosed in «».



In the above examples, coalescence affects a sequence of a nasal followed by a
voiceless obstruent. The reverse, that is, coalescence affecting obstruents fol-
lowed by nasals, is also possible. An example is found in Eslarn Bavarian (Ger-
manic; Bachmann 2000), where stem-final stops and non-coronal fricatives fuse
with the following infinitive suffix /-n/, e.g. /sox-n/ ‘to say’ — [soy].

Although the preservation of both voicing and nasality is the most common
pattern in languages that simplify nasal+obstruent clusters through coales-
cence, the two features are not always retained together (but see WBCTP0136).
For example, in Kwanyama (Bantu, Angola and Namibia; Steinbergs 1985,
Zimmermann and Hasheela 1998, Halme 2004 ), sequences of nasals followed by
voiceless stops or affricates formed at the boundary between a stem and certain
nominal prefixes are simplified into a single voiceless nasal consonant (e.g. /oN-
padi/ — [omadi| ‘foot’ [cL9|; Halme 2004, 15). In some varieties of Modern
Greek, sequences of a nasal and a voiceless stop formed at the juncture between
certain proclitics and their hosts are optionally simplified to a single voiced ob-
struent (e.g. /ton kebiji'ti/ — [to gebiji'ti] ‘the professor’ [ACC|; Arvaniti 1999,
170).

The preservation of the laryngeal features of one segment and the place of
articulation of another can also be observed in the reduction of clusters that
do not contain a nasal consonant. For example, in Kashaya (Pomoan, Sonoma
County, USA; Oswalt 1961, Buckley 1992), a consonant with no laryngeal fea-
tures followed by a glottal stop or a fricative is realized as a single glottalized
or aspirated consonant, respectively, through a process that Buckley [1992, 70]
terms glottal merger. This is illustrated in (7) with the future affix /-?kPe/.
After vowels, as in (7-a), the affix-initial glottal stop is realized; after conso-

nants, the glottal stop fails to surface and the consonant itself is realized with



glottalization, (7-b).

(7) Glottal merger in Kashaya (Buckley 1992, 70, 89, 105, Buckley 2013, 2,

9)
a. [tumhid]  ‘buy’ (sG.ImMP) [tumhi-?k"e] ‘buy’ (FUT)
b. [da-hyut-i] ‘break’ (SG.IMP) [da-hyti<t’skPe] ‘rub’ (FUT)

[resdir-i]  ‘pray’ (SG.IMP) [resdr<r’skle]  ‘pray’ (FUT)

Other examples of glottal merger are collected in Fallon [2002, §7.4|. They
encompass a variety of cases found in indigenous languages of the Americas,
such as Yurok (Algic, northern California; Robins 1958) or Bella Coola (Sal-
ishan, Canada; Nater 1984, Bagemihl 1991, Cook 1994), but also languages
from other families, such as the Afro-Asiatic language Aari (Omotic, Ethiopia;
Hayward 1990) or the languages of the Caucasus.

Another group of alternations involving the simplification of consonant clus-
ters into a single segment comprises patterns in which the resulting consonant
retains the place of articulation of one of the input consonants but the manner
of articulation of another. A well-known example is the so-called d-effect, found
in several Athabaskan languages, including Slave, Navajo [Howren, 1971, Rice,
1989, 1994, Fallon, 2002| and Chipewyan [Li, 1946, de Lacy, 2002|. The process
affects clusters in which the initial element is the voiceless unaspirated dental
stop /t/. The output of the simplification is a consonant that is non-continuant
like the underlying dental stop but has the place of articulation of the second
segment in the underlying sequence. An example, from the Hare dialect of Slave
(adapted from Rice 1989, 440-441), is the verb /1é-it-xe/ — [léhike| ‘we cut in
half (1PFV)’, where the underlying sequence of an unaspirated dental stop /t/

followed by a voiceless velar fricative /x/ surfaces as the unaspirated velar stop

10



[k|. Staroverov and Kavitskaya [2017] document a similar pattern in Tundra
Nenets (Uralic, Russia). Here, glottal stops (derived from syllable-final obstru-
ents via debuccalization; WBCTP0022) are argued to fuse with the following
velar fricative /x/ resulting in the formation of a voiceless velar stop [k].

In the final major group of coalescence alternations affecting consonant
clusters, the output segment is realized with the major place of articulation
(wBCTP0022) of one input consonants but the minor place or manner specifi-
cation of the other one. One example is found in Urban East Norwegian (Ger-
manic, Norway; Kristoffersen 2000), where heteromorphemic clusters composed
of a rhotic consonant followed by one of the laminal coronals /t, d, s, n, 1/ sur-
face as a retroflex equivalent of the second consonant in the cluster, [t, d, s, 1,

1] (WBCTP0164).

(8) Coalescence in Urban East Norwegian (Kristoffersen 2000, 34, 97, 364)

[voie| ‘spring’ [tcejn] ‘sign’ ['vor,<t>cejn| ‘sign of spring’
[suzl]  ‘sun’ ['vor<g>uil]  ‘spring sun’
[nat] ‘night’ ['vor,<nat]  ‘spring night’

1.2.3. Vowel—consonant coalescence

A frequently documented type of consonant—vowel coalescence outputs conso-
nants with a secondary place of articulation in place of a corresponding plain
consonant neighboring a vowel, where the secondary articulation reflects some
property of that vowel (WBCTP0029). In a pattern often reported in Bantu lan-
guages, this type of coalescence usually accompanies the resolution of a vowel
hiatus in which the first of the two vowels is rounded. An illustrative example
is found in Yasa (Bantu, Cameroon; Bot 1992), where vowel-consonant coales-

cence applies to CVV sequences in which the first vowel (V1) is a high (9-a) or
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mid (9-b) rounded vowel. In the surface forms, V; is absent and the consonant

is labialized.?

(9)  CuV and CoV Coalescence in Yasa (Bot 2011, 101-102)
a.  [mi-tfétf¢] ‘baby’ (cLl) [m%-4nd]  ‘child’ (cL1)

b.  [mo-dumbi] ‘mouth’ (cL3) [m™-ibi] ‘thief” (cL3)

Examples of other languages with coalescence of CVV sequences resulting
in labialized consonants include siSwati (Bantu, Eswatini and South Africa;
Malambe 2006), Shona (Bantu, Zimbabwe; Mudzingwa 2013, Kadenge and
Simango 2014), and Nambya (Bantu, Zimbabwe; Mudzingwa and Kadenge
2011).

In some languages, such as Nambya or Hiroshima Japanese, hiatus resolu-
tion in CVV sequences in which V; is a front vowel may result in secondary
palatalization of the consonant. In Nambya, this type of coalescence only af-
fects CVV sequences in which V; is high and the consonant allows secondary
articulation (10). In Hiroshima Japanese, coalescence is observed when the ac-
cusative case marker /-o/ is added to a root ending in a short mid (10-a) or

high (11-b) front vowel.

(10)  CiV Coalescence in Nambya (Mudzingwa and Kadenge 2011, 222)

[mi-[610] ‘head’ (cL4) [mJ-6n4) “fish trap’ (cL4)

The interpretation of the vowel-consonant simplification patterns in (9)—(12) as instances
of coalescence hinges on the contentious assumption that the labialized, velarized, and palatal-
ized output consonants are unitary phonological segments rather than consonant—glide se-
quences. This issue extends beyond vowel-consonant coalescence to other patterns where the
output may be analyzed as a complex segment, such as glottal merger, discussed in §1.2.2.

See §1.4 for additional comments.
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(11)  CeV and CiV coalescence in Hiroshima Japanese (Kawahara and Hara

2009, 477)

a. /kane-o/ [kando:] ‘money’
/sake-o/ [sakdor] ‘sake’

b. /kaki-o/ [kakdu:| ‘persimmon’
/tori-o/ [tirdu] ‘bird’

The Hiroshima Japanese example in (11-b) illustrates the application of
two different types of coalescence within a single word-form. The simultaneous
presence of vowel-vowel coalescence and vowel-consonant coalescence patterns
leads to multiple coalescence, where three segments are simplified to two, each
bearing features of more than one of the underlying sources. A similar example
is found in Chumburung (Guang, Ghana; Snider 1989), where the rounding of
the first vowel in hiatus surfaces as labialization on the underlyingly preceding
consonant, while its height specification is realized on the second hiatus vowel,

(12).

(12)  Multiple coalescence in Chumburung [Snider, 2018, 103]

1—f\36 ‘yams’ I-sd| ‘three’ (CL \1—/73, <@>-sd| ‘three yams’
i-d h I dz” h

(i coalescence may occur independently of hiatus resolution, particularly in
contexts where a consonant—glide sequence would be ruled out for phonotactic
reasons. This is exemplified by Romanian verbs, where root-final consonants
followed by the second person present suffix /-i/ are realized as a single palatal-
ized segment (13-b), unless the verb root ends in a cluster that would be an

illicit coda, (13-a).

(13)  Romanian Ci coalescence yielding palatalized consonants (Chitoran 2002,

13



55, 174, 187-188)

a. |afl-ind] ‘learn’ (GER) ['afl-i] ‘you (SG) learn’

b. [adu'n-ind] ‘gather’ (GER) [a'du<nis]| ‘you (sG) gather’
[apo'r-ind|  ‘defend’ (GER) [ape<ris]  ‘you (sG) defend’
[so'p-ind]  ‘dig’ (GER) [sa<pis>| ‘you (sa) dig’

Similar to patterns of palatalization (WBCTP0071) and assibilation in which
the triggering segment is retained in the surface form, coalescence of Ci se-
quences can also produce consonants whose manner or primary place of artic-
ulation are different from the underlying ones. Romanian verbs whose stems
end in velar or dental obstruents provide an example. In the coalescence con-
text, dental stops surface as fricatives or affricates, (14-a), and the remaining

obstruents surface as palatal consonants, (14-b).

(14)  Romanian Ci coalescence with dental and velar obstruents (Chitoran
2002, 11, 48, 54)
a. Assibilating coalescence
[kin't-ind]  ‘sing’ (GER) [kin<tsis| ‘you (sG) sing’
[lowu'd-ind| ‘praise’ (GER) [lawu<zi>] ‘you (SG) praise’
b. Place-changing coalescence
[ko's-ind]  ‘sew’ (GER) [ko< ] ‘you (SG) sew’

[tre’k-ind]  ‘pass’ (GER) [‘tre<aj>] ‘you (SG) pass’

Typological surveys of palatalization patterns identify front high vocoids as
the predominant triggers. This includes not only the front high vowel [i] but
also the front glide [j]. In many cases of palatalization triggered by [j], the glide
fails to surface, bringing the alternation under the purview of our definition

of coalescence. In some languages, palatalizing coalescence is argued to apply

14



exclusively to consonants followed by [j| but not to affect |Ci| sequences. This
has been suggested for Logoori (Bantu, Kenya; Leung 1991), where class 7 and
9 object prefixes /ki-, gi-/ surface as [tf, t3] before vowel-initial roots, (15-a).
An analogous pattern affecting the nominal class 5 prefix /di-/ is found in Yasa,

(15-b).

(15) a. Place-changing CiV coalescence in Logoori (Odden 2021, 77)

[ku-ki-gural ‘to buy it.CL7’ [ku-tf-ara] ‘to spread it.CLT’
[ku-gi-gura] ‘to buy it.cL9’ [ku—&%—é:ja] ‘to sweep it.CL9’
b.  Place-changing CiV coalescence in Yasa (Bot 2011, 102, 117)
[di-béggo|  ‘knee’ (CL5) [(T;;—(’)ji] ‘nose’ (CLb)
[di-kand&]  ‘buttock’ (cL5) [&%—élé] ‘crab’ (CLb)

In this chapter we have categorized coalescence alternations involving Cj se-
quences under the heading of consonant—vowel coalescence, on the assumption
that glides are vocalic elements which, given their complementary distribution,
could be argued to derive from the corresponding vowels. It is important to
note, however, that the question of whether all surface glides are allophonic
variants of vowels is controversial (see WBCTP0015). This debate is reflected
in the analysis of palatalization patterns in Standard Modern Greek offered
by Topintzi and Baltazani [2014], who argue that the effect of underlying and
derived glides on the preceding consonants differs, with only the former partic-
ipating in a coalescence alternation.

In the last group of vowel-consonant coalescence patterns, the output is
a nasal vowel surfacing instead of a corresponding oral vowel followed by a
nasal consonant. Illustrative alternations can be found in European Portuguese,
where the negative prefix surfaces as [in| before vowel-initial stems but as [

before consonant-initial stems, (16), and in Chocktaw (Muskogean, Oklahoma),
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(17), where the possessive and locative morphemes have the shape VN before

vowels but surface as long nasal vowels before consonants.

(16) Vowel-nasal coalescence in European Portuguese (Mateus and d’Andrade
2002, 22)
[in-eke'badu|  ‘unfinished’ [i-ke pa] ‘unable’
[in-opur'tunu| ‘inopportune’ [i-be'tivet]  ‘unbeatable’
[in-esej'tavet] ‘unacceptable’ [i-su'frivet| ‘insufferable’

(17) Vowel-nasal coalescence in Chocktaw (Hayes 1986, 338)

[im-oka?|  ‘his water’ [i:-tali?]  ‘his rock’
(POss-water) (poss-rock)

[on-apa-h| ‘eat on’ [6:-bafli-h] ‘cut on’
(LOC-eat-VERB) (LOC-cut-VERB)

1.2.4. Other types of coalescence

In this section, we briefly outline three other types of phenomena that have
been subsumed under the label of coalescence in the literature, although they
differ in various ways from the more prototypical examples discussed above.
First, our focus so far has been exclusively on segmental alternations. How-
ever, analogues to alternations in which the output segment can be considered
an “articulatory compromise” [Schein and Steriade, 1986, 703| between two in-
put segments also exist in tonal phonology. An example from Yoruba (Defoid,
Nigeria) is shown in (18). When the high-toned affix [ki], which surfaces un-
modified in (18-a), is followed by a vowel-initial reduplicant that is low-toned
throughout, the vowel sequence created at the affix-reduplicant boundary is

reduced to a single mid-toned vowel, (18-b).
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(18) Tone coalescence in Yoruba (Ajiboyé et al. 2011, 1635, 1637)

a.  |fila] ‘cap’ [fila-ki-fila] ‘any cap’
b. [&wa]  ‘beans’ [twa-k<E>wa] ‘any beans’
[>gede| ‘banana’ [>gede-k<«d>gede| ‘any banana’

Second, although most cases of coalescence involve adjacent segments, non-
local patterns have also been identified. One example is the realization of the
impersonal subject suffix in Chaha (Semitic, Ethiopia; Banksira 2013). Inter-
vocalically, the suffix surfaces as [w] (19-a). However, when it is underlyingly
preceded by a consonant, it manifests as labialization on the nearest labial or

velar consonant, possibly skipping intervening segments (19-b).

(19)  Long-distance coalescence in Chaha (Banksira 2013, 164, 167)

a. /fixor-jto-w-i/  [fixetowd] ‘one having proliferated’

(used as a verb)

b.  /fixor-w-m/ [fix™orim] ‘one having proliferated’

Finally, under the definition outlined at the beginning of the chapter, coa-
lescence encompasses alternations that do not involve the loss of any underlying
material. Examples include the creation of complex or contour segments, such as
affricates (WBCTP0016) or prenasalized stops (WBCTP0023) from consonantal
sequences or the formation of diphthongs from vowel sequences (WBCTP0132).
Furthermore, it has been suggested that certain cases of apparent deletion may
involve “vacuous” coalescence, where the output is featurally identical to one of
the input segments. While in some cases, a coalescence interpretation of a par-
ticular segment—zero alternation is dictated by theory-internal considerations,

in others, it is supported by language-internal or typological evidence against
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a deletion account (see, e.g. de Lacy 2000, Bakovi¢ 2017, Hout 2020).

Yet another type of vacuous coalescence involves the reduction of adjacent
identical phonological objects, such as tones or consonants, often attributed
to a universal or language specific ban on such structures (WBCTP0171). This
type of coalescence need not result in observable alternations, but its existence
can be deduced from distributional regularities or the phonological behavior of
segments that have undergone the process (see, e.g. Hayes 1986, Schein and

Steriade 1986, Keer 1999).

1.2.5. Proposed general characteristics of co-

alescence patterns

At present, there is no comprehensive survey of all the types of coalescence
patterns outlined above, and it remains unclear whether such a survey would
reveal commonalities between them. Some insights into general tendencies in
coalescence, regarding the locality and directionality of coalescence, the length
of the resulting segment, and the quality of preserved features, have emerged
from studies focusing on subsets of coalescence alternations. Nonetheless, many
of these generalizations have been contested or found to have exceptions, raising
questions about the extent to which they should inform theoretical analyses of
coalescence.

Based on the preceding sections, it is evident that the majority of coales-
cence alternations discussed in the literature are local, affecting underlyingly
adjacent segments. Fallon [2002, 314] explicitly notes the requirement for adja-
cency in his survey of glottal merger patterns, while de Lacy [2000, fn. 31] and

Wolf and McCarthy [2009, 26| hypothesize a universal ban on non-local coa-
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lescence, claiming a lack of compelling evidence in favor of non-local patterns.
If non-local coalescence is indeed prohibited, then apparent counterexamples
such as the Chaha labialization pattern shown in (19) would need to be recon-
sidered. The Chaha data have in fact been analyzed as an example of featural
affixation, a phenomenon known to involve long-distance effects (WBCTP0082).
However, Banksira [2013] argues that viewing Chaha labialization in terms of
the coalescence of full segments, which are linearly ordered at the underlying
level, provides a more insightful account of the surface location of labialization
(see also Lowenstamm 2000 for a similar argument for non-local palatalization
in Chaha). Thus, before drawing definitive conclusions about the local nature of
coalescence patterns, it would be beneficial to develop clearer diagnostic criteria
for distinguishing between featural affixation and coalescence of full segments.

The second set of typological generalizations pertains specifically to vowel—
vowel coalescence and focuses on the length of the resulting vowel. De Haas
[1988] posits that genuine coalescence, where two vowels merge into one through
a single operation, always produces long segments. According to this view, any
two-to-one alternation that gives rise to a short output vowel is not true coales-
cence, but rather a “by-product of independently motivated processes” (1988,
184). The feasibility of reanalysing all cases of vowel coalescence resulting in
short vowels that have been reported since de Haas’s publication in terms of
the interaction of independent processes remains unexplored. A different gen-
eralization is proposed by Casali [2011, 1443|, who observes that in languages
employing various strategies, like coalescence, vowel elision, and glide forma-
tion, to resolve hiatus, the outputs of these processes are either uniformly long
or short. Casali also tentatively suggests a correlation between the presence

of contrastive vowel length in the language and the length of vowels result-
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ing from hiatus resolution. However, as noted by Hout [2020, 47|, Mushunguli
challenges this generalization by displaying long outputs of hiatus resolution
despite lacking contrastive vowel length.

Many of the coalescence patterns outlined above are asymmetrical, affecting
a set of segments in only one order. Moreover, certain orders appear to be more
susceptible to coalescence across languages. For example, consonants preceding
glottal stops in glottal merger, nasals preceding obstruents in nasal substitution
patterns, non-high vowels preceding high vowels in hiatus resolution, and conso-
nants preceding high vocoids in palatalization coalescence. However, exceptions
exist where the order of coalescing segments is reversed: In Bella Coola, glottal-
ized consonants arise from the simplification of word-final ?C' clusters [Fallon,
2002, 306]; in Eslarn Bavarian, nasals follow the obstruents they fuse with; in
reverse height coalescence, Vy is lower than Vs, and so on. With regard to hia-
tus resolution, Casali [2011] notes that the reverse pattern occurs at root—suffix
boundaries. In Eslarn Bavarian, the nasal involved in coalescence is a suffix, in
contrast to Austronesian nasal substitution, which affects prefix nasals. Such
observations suggest the potential presence of positional effects in coalescence
patterns. However, further research is necessary to determine whether more
robust generalizations about the directionality of coalescence processes could
emerge if the position of the affected segment were taken into account.

Finally, in many common coalescence alternations, when two input seg-
ments differ with respect to a particular property — whether encoded in terms
of opposing values of a binary feature or privative features that express con-
trasting properties along the same dimension — the output surfaces with only
one of those, while the other is lost. This raises the question of whether there

are some typological generalizations concerning the choice of the preserved

20



property. According to de Lacy [2002, 2006], this is not the case. Specifically,
de Lacy argues against any correlation between the markedness of a feature and
its preservation in the output of coalescence. This is supported by his cross-
linguistic analysis of coalescence patterns (2002, Ch. 8), which reveals cases
where either value of most features is retained in the output of coalescence, for
example [+voiced| in the Fort Chipewyan dialect of Chipewyan (Athabaskan;
Li 1946) but [—voiced| in Pali (Indio-Iranian, extinct; Fahs 1989). The only
exceptions are backness and nasality, where only the retention of the features
[+back] and [+nasal| seems to be attested. A further observation on the qual-
ity of the output of coalescence in hiatus resolution is offered by Casali [1996,
2003], who notes a correlation between the preservation of [+ATR]| or [-ATR]

in height coalescence and the shape of the language’s vowel inventory.

1.3. Theoretical approaches

1.3.1. Early generative phonology

In the model of phonology developed in Chomsky and Halle’s (1968) Sound
Pattern of English (SPE), phonological patterns were accounted for by means
of linearly ordered rewrite rules mapping the underlying representation onto
the surface form (WBCTP00O1). The majority of phonological rules could be
expressed in the format shown in (20), where A represents the affected segment,
B denotes the change introduced by the rule, and X and Y denote the context

of that change.

(20) The general format of an SPE rule
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A>B/X Y

The existence of patterns of segmental coalescence and metathesis (WBCTP0059)
led Chomsky and Halle [1968, 358-364| to argue for an extension of the for-
malism to allow for transformational rules that could affect two segments at
the same time. For instance, a coalescence rule for Xhosa, (2), contracting /ai/

and /au/ sequences to [e] and |o] respectively, could be formulated as in (21).

(21)  Xhosa vowel coalescence in the SPE format

—cons —cons 1
—high ~+high _ —low 2
+back aback aback |’ %)
—round around around

1 2

The rule simultaneously deletes the second segment in the sequence, and modi-
fies the first one in such a way that it becomes more similar the deleted segment.
In later practice (e.g. Zwicky 1965, 40, Stahlke 1976, 48, McCarthy 1986, 215),
the notation was sometimes simplified to a rule that replaces two segments with
a single one.

Much of the early debate within generative phonology about coalescence
patterns centered on the question of whether rules akin to the one in (21) were
necessary at all. For example, Aoki [1974] criticizes transformational rules as
arbitrary, arguing that they fail to clarify the criteria governing the retention
of a given feature in the surface form. Aoki demonstrates that Xhosa vowel
coalescence can be reanalyzed as the result of the interaction of two rules: vowel
lowering after non-high vowels followed by deletion of postvocalic vowels (for
similar arguments, see e.g. Chumbow 1982 and Snider 1985). The interaction

of the two rules is illustrated in (22) with the derivation of the two forms
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exhibiting coalescence from example (2).

(22)  Underlying Representation /Ba-umpfundi/ /Ba-izindza/

Vowel Lowering Ba—omf)\f’undi ﬁa—ezinci\ga
Vowel Deletion 6-0m5f’undi B—ezindASa
Surface Representation [Bompfundi] [Bezindzal

Aoki [1974] concludes that having a separate mechanism dedicated to coales-
cence is superfluous and therefore an unnecessary complication of the theory.
Other authors, however, such as Stahlke [1976] and Awobuluyi [1987], have
argued that at least some coalescence alternations constitute cases of gen-
uine fusion that defy decomposition into two independent rules. Arguments
against such decomposition include incorrect predictions for another part of
the language or an inextricable link between the two purported rules, where
the non-application of one of the rules precludes the application of the other.
Consonant—vowel coalescence patterns yielding palatal, palatalized, or labial-
ized segments are often a case in point. In these cases, decomposing coalescence
requires postulating a rule that labializes or palatalizes a consonant before a
vowel. However, in some languages, there is no evidence of palatalization or
labialization outside of the coalescence context. For instance, in Chumburung
(recall example (12)), consonants followed by a rounded vowel are not obliga-
torily labialized (though see Casali 1990 for the argument that labialization is
indeed present, though less audible, on consonants preceding rounded vowels in
another Guang language, Nawuri); thus in words such as [id36] ‘yams’ or [4t3]
‘things’, the consonants are plain. Only when the rounded vowel is deleted in
hiatus context, as in [id3¥esd] ‘three yams’ or [at™as4] ‘three things’ [Snider,
2018, 103], does the consonant surface as labialized. To account for this fact
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within an SPE-style analysis, Snider [1985, 6| posits a rule of consonant labial-
ization that applies exclusively before rounded vowels followed by another vowel
(across a word boundary), thereby embedding the context of coalescence within
the context of the labialization rule. As shown in the derivation of the phrase
[at™asd| ‘three things’ and the isolated word [4t3] ‘things’ in (23), this achieves
the intended effect (the derivation of the surface tonal patterns is discussed in
Snider 2018, 153ff). However, it does so at the expense of the simplicity and

naturalness of the labialization rule.

(23)  Underlying Representation Ja-td/  /a-td a-sd/
Labialization (C — [+rd] /__ V#V) — a-t"d a-sd
Vowel Deletion — a-tV a-sd
Surface Representation [at3)] [at™ asd|

1.3.2. Autosegmental phonology

In the late 1970s, phonological theories began to move away from simple linear
representations, which treated segments as unstructured sets of binary fea-
tures, towards more elaborate models in which at least some properties of a
segment were represented as semi-independent objects, referred to as autoseg-
ments (WBCTP0014). Autosegments of different types were assumed to occupy
independent tiers and could be linked to each other via association lines. This
allowed for the representation of segments with common properties as multiply
linked structures, where a single feature or group of features is associated with
more than one segment. Debates during this period centered on the nature
and explanatory power of such structures as well as the mechanisms under-

lying their formation. In addition to spreading, which involves the insertion
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of a new association line between a feature already linked to one node and
another node, various rules or conventions were proposed whose task was to
replace multiple singly linked structures with a single multiply linked one. One
example is Myers’s (1987, 149) OCP Fusion, an operation that eliminates con-
figurations prohibited by the Obligatory Contour Principle (WBCTP0171), in
which identical adjacent features are linked to neighboring nodes. The opera-
tion, illustrated in (24) (where P stands for a higher-level node to which feature
[F] may be linked), replaces the adjacent features with a single one linked to

both bearer nodes.

(24) OCP fusion |Myers, 1987, 149]
P P

- N/

[aF] [aF] [aF]

Similar mechanisms include Steriade’s (1982, 48, 67{f) Shared Features Conven-
tion, Wetzels’s (1986, 328) Nuclear Fusion Principle, Lombardi’s (1991, 53-55)
[voice| Fusion and Cohn’s (1992, 216) Lateral Node Merger.

Although the names of the fusion mechanisms mentioned above might sug-
gest otherwise, they were not commonly employed to account for coalescence
alternations of the types described in Sections 1.2.1-1.2.3, as their primary
function was to merge identical nodes, features or feature matrices. While some
analyses of coalescence involving non-identical segments continued to use ear-
lier tools, such as SPE-style transformation rules (where feature matrices were
replaced by autosegmental structures; see e.g. Michelson 1986, 154 or McCarthy
1986, 215) or the interaction of assimilation and deletion (see e.g. Snider’s [1989)]
analysis of vowel-vowel coalescence in Chumburung), the use of autosegmental

representations also prompted the development of three new approaches.
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In the first approach, which Hayes [1986, 338| refers to as “mutual assim-
ilation”, a different subset of features spreads from each of the segments in-
volved in the coalescence onto the other segment (this may be accompanied by
the delinking of the relevant features of the target segment). In Hayes’s (1986,
338-340) analysis of vowel-nasal coalescence in Chocktaw (recall (17)), nasality
and place/manner features occupy separate tiers and can spread independently.
Nasality spreads regressively from the consonant onto the vowel, while at the
same time, the vocalic place and manner features spread onto the following
segment, as shown in (25), where dashing indicates that the association line is
inserted, and horizontal lines across association lines linking features to the CV
tier mean that those features are deleted. The combined outcome of the two

spreading processes is a long nasal vowel.

(25) Chocktaw vowel-nasal coalescence (based on Hayes 1986, 338—-339; sim-

plified)
[—nasal] [+nasal] Nasal tier
\% / C C CV tier
[...] [...] Place/manner tier

Mutual spreading is also utilized in Wetzels’s (1986, 325-331) analysis of
vowel coalescence in Ancient Greek. Here, the features [+low| and [+round]
spread independently onto the neighboring vowel, resulting in a long vowel
that is rounded if at least one of the input vowels is rounded, and low if at least
one of the input vowels is low. A similar rule is postulated by de Haas (1987)
in his analysis of vowel coalescence in Old Portuguese.

The second approach relied on the concept of underspecification, where not

26



all features of a segment need to be present at every level of representation
(WwBCTP0007). The assumption of underspecification opened up the possibility
of extending the application of merger rules such as the one in (24) to pairs of
non-distinct segments or nodes, that is, those not linked to features with op-
posite values. Originally proposed to capture parasitic vowel harmony [Mester,
1986, §1.2]|, fusion of non-distinct nodes also made it possible to account for
certain coalescence alternations involving non-identical segments. An example
of an analysis using such a fusion rule is McCarthy’s (1989, 51-52) account
of glottal merger affecting the sequence /t-?/ to produce [t’], cited by Fallon
[2002, 295]. The analysis assumes that the glottal stop is specified for the pha-
ryngeal place of articulation, but not for the oral place of articulation. Root
nodes associated with the pharyngeal node fuse with other root nodes to form

complex segments with oral and pharyngeal place features, as shown in (26).

(26) Glottal merger (McCarthy 1989, 51-52, cited after Fallon 2002, 295)
Root Root Root
Place Place Place

| | /N

[coronal] [pharyngeal] [coronal] [pharyngeal]

[+ glottal] [+ glottal]

The idea outlined above was taken up by de Haas [1988| in his comprehen-
sive theory of vowel coalescence (see also Sohn [1987] for an account of Korean
vowel coalescence in similar terms). De Haas [1988] proposes that cases of true
coalescence (as opposed to coalescence alternations arising from the interaction
of other phonological processes) are derived by a special fusion rule, distinct

from spreading, that combines all the supralaryngeal features of both partic-
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ipating segments. The general schema for de Haas’s fusion rule is shown in

(27).

(27)  Schematic representation of vowel fusion in de Haas [1988, 212/

o o
N N
\Y% \Y \Y% \Y% CV tier
- NS
[aF] [BG] [aF, BG] supralaryngeal tier

The rule is fed by resyllabification of adjacent vowels into a single syllable
and applies if and only if those vowels are not specified for opposing feature
values. De Haas’s theory crucially assumes a version of underspecification in
which underlying segments are only specified for non-redundant feature values,
although additional values may be supplied in the course of the derivation.
For instance, in de Haas’s (1988, 46ff) analysis of Sanskrit vowel coalescence
affecting /ai/ and /au/ sequences, the vowels /a/, /i/ and /u/ are only specified
as |—high|, [~back| and [+round], respectively at the point at which fusion
applies. The rule creates segments with the features |[—high, —back| and [—high,
+round|, which are interpreted as [e:] and [oz], respectively.

In the third approach, coalescence is interpreted as feature stability under
deletion: A feature that is underlyingly associated to one segment docks onto
another one when its host is deleted. This is exemplified in Snider’s (1989,
227-228) reanalysis of consonant—vowel coalescence in Chumburung. When a
rounded V7 is deleted in hiatus, the features representing backness and round-
ing reassociate to the preceding consonant. This analysis naturally captures
the link between labialization and vowel deletion, which was shown in §1.3.1

to pose a challenge for SPE-style analyses of coalescence in terms of ordered
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rules. According to the feature stability interpretation, if the host segment of a
given feature is not deleted, there is no reason for that feature to associate to a
different segment, so the absence of labialization before surface rounded vowels
is unsurprising. Another analysis of coalescence based on feature stability is
proposed by Bagemihl [1991, 641] for the Bella Coola glottal merger, where the
laryngeal node of a glottal stop is argued to dock onto the following consonants
upon the deletion of its original anchor.

The three autosegmental approaches to coalescence outlined above differ in
their empirical scope: de Haas’s fusion rule targets vowels only, mutual spread-
ing and vowel fusion invariably yield long segments, while in analyses based
on feature stability, the length of the segment onto which the floating feature
attaches is not affected. It is important to note that none of these mechanisms
was intended to be a general mechanism for deriving all types of two-to-one
alternations. In fact, de Haas [1988, 184ff| expressly states that vowel-vowel
coalescence alternations involving short segments are not the effect of the fu-
sion rule, but should instead be derived by other means such as the interaction
of assimilation and deletion. Similarly, Snider’s (1989) analysis of Chumburung
combines feature stability in C—V coalescence with an account of V-V coales-
cence in which progressive spreading rules precede the deletion of the source
vowel. To sum up, by the late 1980s, four approaches to coalescence patterns
were in use: ordered rules, mutual assimilation, fusion and feature stability.
However, thorough exploration of their explanatory power and interrelations
was hampered by the emergence of Optimality Theory in the mid-1990s, which
redirected focus from representational accounts of phonological patterns to ex-

planations based on constraint interaction.
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1.3.3. Government Phonology

Around the mid-1980s, a research line developed from autosegmental phonology
that argues that i) all phonological strings are sequences of onsets and rhymes
(Government Phonology; Kaye et al. [1990], wBcTP0135, wBCTP0144) or con-
sonants and vowels (Strict CV; Lowenstamm [1996], Scheer [2004], wBCTP0054),
and ii) segments consist of a restricted set of unary melodic primes, which
came to be known as elements (Kaye et al. [1985], Backley [2011], wBCTP0005,
wBCTP0133). The latter are considered cognitive objects that, differently from
binary features, can be pronounced in isolation. For instance, the element |A],
II|, and |U| represent and are phonetically interpreted as /a/, /i/, and /u/,
respectively (other elements, mainly used for consonants, are |?|, |H|, and |L|).
These elements can be combined, deriving e.g. mid vowels: /o/ corresponds
to |A.U|, and /e/ to |A.I| (“.” has no phonological or phonetic function, it is
just a graphic convention to separate elements belonging to one and the same
segment). In order to derive other vocalic segments, thereby reaching a satis-
factory level of descriptive adequacy, the head—dependent asymmetry relation
is introduced, borrowing from syntax. Thus, /e/ and /e/ (or /e/) are repre-
sented as |A.I| and |A.I|, respectively, the two sets differing in which elements
is the head (underlined), and which is the dependent (also known as operator).
Similarly, the difference between /o/ and /o/ is analyzed as |[A.U| vs. |A.U]J.
This shallow set of vocalic representations suffices to show that unary feature-
based approaches nicely fit with the hypothesis that coalescence is a process
that trivially fuses together the sets of features the relevant segments consist
of, as it makes explicit the “compositional” nature of coalescence. Furthermore,
this approach seems to fare better than binary feature approaches because it

does not require the analyst to say anything about the change of feature values,
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or about why only a subset of features are manipulated by coalescence (but see
the need to assume some mechanism — e.g. licensing constraints — to capture
coalescence asymmetries such as those discussed below). This is maintained by
e.g. Harris and Lindsey {2000, 192], who claim that a formalism that accounts
for /a-i/ coalescence into /e/ as |A-I] fusion into |A.I| is to be preferred to one
based on binary features because in the latter “|—high, +low, +back]-[+high,
—low, —back]| is arbitrarily replaced by [—high, —low, —back]|”. Namely, in an
approach based on binary features, there seem to be no reason why some fea-
ture values and not others must be preserved, e.g. why [—low| and [—back|
surface and [+high| does not.

Despite this, analyses based on Element Theory (ET) focusing primarily
on coalescence are relatively rare. Among the few exceptions, we can mention
Yoshida [1996], Harris and Lindsey [2000] and Youngberg [2013, 2017, 2021].
The latter analyzes coalescence in Eastern Tokyo and Owari Japanese varieties.
In the first variety, the sequences /a-i/, /o-i/, and /u-i/ formed at the boundary
of an adjectival root morpheme and the non-past tense suffix surface as [a:],

[2:], and [yz], respectively. This is shown in the Owari NPST column of (28).

(28) Non-past and past adjective formation in Standard and Owari Japanese

(Youngberg 2017, 76)

Standard Japanese Owari Japanese

NPST PST NPST PST Gloss
|hiku-i |hiku-kat:al [hik<y:>| [hiku-kat:al ‘low’
[hiro-i] [hiro-kat:a] [hir<g@r>| [hiro-kat:a] ‘wide’
[sema-i]  [sema-kat:a] [sem<eer>|  [sema-kat:a]  ‘narrow’

In element terms, /a-i/, /o-i/, and /u-i/ correspond to |A-I|, |A.U-I|, |U-
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1|, respectively, and their coalesced surface realization to |A.I|, |A.U.I|, |U.IJ,
respectively. Note that, upon coalescence, |I| gets “beheaded”. This is due to a) a
ban on element expressions having more than one head |Zdziebko, 2022] (but see
Backley [2017] for an approach allowing for multiple heads), and b) a language-
specific licensing constraint that regulates the shape of lexical and derived
phonological representations and, in the Owari case, favors the beheading of
II|. Unfortunately, Youngberg [2017| does not provide a formalization of such
a constraint, but one can conceive of it as similar to an (undominated) OT
FAITH constraint favoring a change in |I| headedness over a change in |A| and
|U| headedness. This constraint is apparently not at work in Eastern Tokyo

Japanese, which shows the coalescence patterns in (29).

(29)  Eastern Tokyo coalescence (adapted from Youngberg 2017, 81)
Standard Eastern Tokyo  Gloss

[ita-i] [it<ers| ‘painful’ (NPST)
[sugo-i] [sug<er>| ‘great’ (NPST)
[ateu-i] [ats<izs] ‘hot” (NPST)

As we can see, in Tokyo Japanese, /a-i/ surfaces as [e:| (rather than as
[eez], as it does in Owari Japanese). In element terms, this translates into |A-I]
yielding |A.I|, suggesting that, rather than |I|, Eastern Tokyo speakers prefer to
behead |A|. We also see that [e:] results from /o-i/ too. Namely, |A.U-I| yields
|A.I], where |U] is deleted. |U| deletion is also the responsible for the last coales-
cence pattern show above, which turns /u-i/ into [i]. As anticipated, Eastern
Tokyo Japanese differs from Owari Japanese in terms of licensing constraints:
the former has one that favors the beheading of |A|, whereas the latter has

one that favors |I| beheading. Furthermore, Eastern Tokyo Japanese is argued
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to have an additional (licensing) constraint triggering |U| deletion when this
element co-occurs with an |I| element.

As mentioned above, Element Theory grew off autosegmental phonology
together with Government Phonology. The governing mechanisms of the latter
trigger several phonological processes, among which coalescence. More specifi-
cally, Youngberg [2017, 2021| argues that coalescence applies when two vocalic
segments surrounding an empty consonantal position establish a special rela-
tion, dubbed Intervocalic Government (IG). This relation arises if a) the gov-
ernor, namely the second vocalic segment, contains a higher or equal number
of elements than the governee, namely the first vocalic segment, and b) the
governee does not contain the element |A|. When these conditions are met, the
elements sets of governor and governee are merged (see Yoshida [1996] for a
slightly different implementation). This is shown in (30), where IG is repre-
sented by a rightward horizontal arrow from the content of u to i (30-a). As a
consequence of IG, the sets of elements contained by Vo and V3 fuse into one

and the same set, which is associated to the two original V nodes (30-b).

(30)  Intervocalic Government [Youngberg, 2021, 242]|

a. UR of /samu-i/ ‘cold-NPST’
C1 V1 C2 V2 CB V3

S a m u > i
U 1]

b. Surface form [samy:| ‘cold.NPST’
C1 V1 C2 V2 QB Vd

I I

s a m y
Ul
1]
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As IG is argued to be the motivation behind coalescence, languages that do
not display coalescence arguably lack IG. This suggests that IG is possibly not
universal but language-specific, a hypothesis that is commonly maintained for
the licensing constraints we referred to above. One approach that allows both
licensing constraints and IG to be treated as universal, while accounting for
cross-linguistic variation, involves translating these mechanisms into a set of
violable OT-like constraints that are ranked into language-specific hierarchies,
which is a strategy rarely pursued in the Government Phonology literature (but
see Polgardi [1999], Cavirani [2015], Faust and Torres-Tamarit [2017]). Alter-
natively, one can have IG relations depending on representational complexity
(where complexity is a function of the number of unary features, and less com-
plex segments cannot govern more complex ones), which may require adopting
representations that are fairly abstract and substance-free (Youngberg [2021],
Cavirani [2022]). Be that as it may, given the wide typology of coalescence
patterns (see §1.2), the vowel-to-vowel IG relation discussed above is arguably
not enough to cover the entire empirical space, and other types of IG should be
devised. Furthermore, some extra mechanism should be proposed to account
for patterns in which, besides the fusion of the feature sets of the relevant seg-
ments, the V or C position hosting one of the relevant sets of features is also

deleted (resulting in a short segment).

1.3.4. Optimality Theory

In Optimality Theory (OT; Prince and Smolensky 1993/2004), phonological
alternations are accounted for in terms of the interaction of a ranked set of con-

straints, including markedness constraints, which impose certain requirements
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on the shape of output forms, and input—output (I-O) faithfulness constraints,
which require similarity between the input and the output along some di-
mension (WBCTP0063). Under Correspondence Theory [McCarthy and Prince,
1994, 1995], the most widely used theory of identity faithfulness, I-O faithful-
ness is mediated by a relation of correspondence between elements (typically,
segments, but also units such as moras, tones and possibly other autosegments)
of the input and the output. This makes it possible to view coalescence patterns
as the effect of genuine fusion, whereby two input segments have one output
correspondent. This is illustrated in (31) with the input and output representa-
tions of the non-past form [semae:| ‘narrow’ in Owari Japanese (28), where the

dotted lines and subscript numerals link segments that stand in correspondence.

(31) Two-to-one correspondence
Input: /sy e, mg ay - is/

Output: [s; e5  my @5 ]

Output candidates in which two input segments have a single output cor-

respondent violate the constraint UNIFORMITY, defined in (32).

(32)  UntrorMmITY (McCarthy and Prince 1995, 123)

No element of the output has multiple correspondents in the input.

For a candidate like the one in (31) to be selected as optimal, UNIFORMITY
has to be ranked lower than a markedness constraint that is violated by a can-
didate in which both input segments affected by coalescence surface faithfully.
The specific constraint in question depends on the type of coalescence. In vowel—

vowel coalescence, vowel sequences may be penalized by a constraint against
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onsetless syllables, ONSET, or against vowel hiatus, NOHIATUS. In consonant—
consonant coalescence, the relevant markedness constraint could be a constraint
against complex syllable margins such as *CoMPLEXCODA, against coda con-
sonants of a certain quality (e.g. *CODA-?) or against certain combinations of
segments (e.g. plain consonants before front vocoids).

UNIFORMITY must additionally be ranked lower than faithfulness constraints
that assign violations for other strategies that could be used to repair the
ill-formed input structures. For segmental coalescence, these are typically the
deletion of one of the input segments (penalized by MAX(Segment)) and break-
ing up the offending sequence via epenthesis (DEP(Segment)), as well as other
repairs specific to the type coalescence, such as glide formation or diphthon-
gization in the case of vowel-vowel coalescence.

The interaction of the constraints discussed above is illustrated in (33) with
the evaluation of the word [semae:| ‘narrow’ in Owari Japanese (28). Periods
indicate syllable boundaries, and indices mark segments standing in input—

output correspondence.

(33) /s1eamgag-is/ NoHiaTUS | MAX(Seg) | DEP(Seg) | UNIFORMITY

T

a. S1€9.mgay.is x|

b. sjes.mgis *!

+]

T
| |
| |
| |
| |
| |

.. ! !

C. Sj€g9.1m3aq.]l5 l l
| |

| |

= . S1€2.1M3&14 5

The ranking MARKEDNESS, MAX(SEG), DEP(SEG) » UNIFORMITY may
result in the selection of a candidate exhibiting coalescence as the winner of an
evaluation but does not determine the quality of the surface segment. This is
achieved by constraints requiring featural identity between corresponding seg-

ments. As observed by Pater [1999, 321-323], coalescence patterns necessitate
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a modification of the original formulation of IDENT constraints proposed by
McCarthy and Prince [1995]|. Rather than simply requiring that the input and
output segments have identical values for a certain feature, IDENT constraints
have to be directional and require the preservation of a certain input feature
value, for example [+low| in (34). This is because in a situation in which the
two input segments have opposing specifications for a given feature, a bidirec-
tional IDENT constraint assigns the same number of violations to candidates in
which the surface segment is realized with either value of that feature, making

it impossible to choose between the two.

(34)  IDENT,0(|+low]|) (after Pater 1999, 322)
Any correspondent of an input segment specified as [+low| must be

[+1ow].

Different rankings of directional IDENT constraints will affect the qual-
ity of the output of coalescence. For example, in Owari Japanese, where the
surface segment retains the height and rounding of Vi but the frontness of
the (high front) Vi, IDENTy_,o(|+low|), IDENT_,0(|—high|), 1—o([+round]),
IDENTI_,o([—back]|) need to be ranked lower than the IDENT constraints man-
dating the preservation of the opposite value of these features (and than other
faithfulness constraints). In Hiroshima Japanese, where the underlying sequence
/io/ surfaces as [u:] (11-b), IDENT_,o([+high|) must be ranked higher than
IDENTr,0([—high|). The preservation of some features may also be blocked
by markedness constraints banning certain segments. This could be argued for
Tokyo Japanese, whose surface inventory does not contain the vowel [e|. If a
constraint against low front vowels is ranked higher than IDENT_,o([+low]),

the resolution of underlying /ai/ sequences to [e:] is expected.
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The UNIFORMITY-based approach to coalescence provides a unified ex-
planation for all types of coalescence, regardless of whether the language in
question exhibits assimilation and deletion processes whose interaction could
produce results that mimic the effect of a single two-to-one mapping. A prima
facie advantage of this approach is that it avoids the need to account for opacity
(wBCTP0172), whereby the motivation for the application or non-application
of a process is not evident from the surface form, as in the interaction of Vowel
Lowering and Vowel Deletion in Xhosa, shown in (22), where deletion removes
the conditioning environment for lowering, obscuring the reason for its ap-
plication. Opacity poses a challenge for standard Optimality Theory, in which
modifications of the input forms are driven exclusively by constraints on surface
forms. McCarthy [2007, 29] argues, however, that opacity is a genuine property
of phonological systems, and that Optimality Theory should be modified to ac-
commodate it. He suggests that in light of this, decomposing coalescence into
assimilation and deletion should be reconsidered, and highlights a potential
advantage of this approach (2007, 89-90): It leads to a more restrictive theory
of coalescence by predicting that its cross-linguistic properties should match
those of local assimilation (e.g., in terms of the features that tend to assimi-
late; wBCTPO081) and deletion (e.g., in terms of directionality; wBCTP0O06S).

As mentioned earlier in this chapter, opponents of the decomposition ap-
proach argue that in certain coalescence alternations, the two putative processes
— assimilation and deletion — appear to be inextricably linked, suggesting that at
least some coalescence alternations must be regarded as the result of true fusion.
However, reintroducing direct two-to-one mapping into phonology to account
for the non-decomposable cases would undermine the restrictiveness achieved

by the decomposition approach. An alternative solution is proposed by Zaleska
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[2018, 2020], who suggests that there are indeed two types of segmental coales-
cence alternations, but neither is the effect of a two-to-one mapping. One type
results from the opaque interaction of assimilation and deletion, and requires
an analysis using one of the several mechanisms that have been proposed to
handle phonological opacity in Optimality Theory, such as enriched represen-
tations, constraints sensitive to input structures, or a stratal architecture (see
wBCTP0172). The other type is the result of feature stability under deletion
and can be readily modeled in Optimality Theory if the correspondence relation
is extended to individual privative features (e.g., [round]) or F-elements, that is,
feature—value pairs (e.g. [+round]), both treated as independent entities rather
than attributes of segments (see also Casali 1996; Causley 1999 for analyses of
coalescence along those lines). Under this assumption, featural faithfulness is
governed by constraints from the MAX family, rather than IDENT. The effect of
coalescence can be obtained through the interaction of two MAX constraints,
each requiring the preservation of a distinct node, at least one of them featural,
within the same marked structure that is repaired via segmental deletion. This
is illustrated in (35) with the evaluation of the Chumburung phrase /a-t> a-sé/
— [atWasd| ‘three things’ (recall the rule-based derivation in (23)), where the o
symbols represent root nodes (to save space, only the relevant feature [+round]
is shown, while other features and prosodic structure above the level of the root
node is omitted). In the case of Chumburung consonant-vowel coalescence, the
relevant markedness constraints are MAX([round|), which mandates the preser-
vation of the feature [round| and MAXWI(Seg), which penalises the deletion
of word-initial segments (see Casali 1997 for broader motivation for this con-
straint). If [round] is linked to the first vowel in the hiatus sequence, deleting

either vowel incurs an additional violation: Deleting the rounded V; violates
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MAX(|round]), as in candidate (35-b), while deleting V3 violates MaxWI(Seg),
as in candidate (35-c). Both violations can be avoided if V; is deleted but
[round] reassociates to the preceding consonant, as in candidate (35-d), result-

ing in an output that gives the appearance of coalescence.

. . . . . . ; ;
(35) [r‘d] NOHIATUS | MAXWI(Seg) | Max(|rd]) | Max(Seg)
I I
a t b) a s a ! !
. . . . . ; ;
a o I |
a t b a s a | |
. e e e T T
b. : x| : *
a t a s a : :
. . T . . : :
C. [rd] I *! I *
a t b s a : :
. . . . . | |
w= d. e ! | *
a ™ a s a ! 1

The approach that posits two types of coalescence, neither of which result from
two-to-one mapping, remains restrictive by linking coalescence with deletion.
However, while “assmiliatory” coalescence patterns are predicted to adhere to
the same locality restrictions as assimilation more generally, “compensatory”
coalescence — where deletion of a segment leaves behind a floating feature —
is expected to be less constrained, though the extent to which the feature can
drift away from its underlying position may still be limited by the structure of

adjacent segments (WBCTP0014.PUB2, wBCTP0180).

1.4. Directions for future research

As indicated in §1.2.5, the cross-linguistic properties of coalescence patterns are
not yet sufficiently understood. Future research efforts could thus be directed

towards a more comprehensive survey of these patterns, taking into account
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factors that may partition the phenomenon into smaller subsets with poten-
tially distinct characteristics, such as different locality restrictions, length of the
output segments, possible linear order of the affected segments, or the quality
of the preserved features.

Likewise, further empirical research could help tease apart cases of genuine
coalescence (if any exist) from feature affixation on the one hand, and from
coalescence alternations resulting from the interaction of other processes on
the other. This may require detailed case studies that examine not only the
alternation itself but also its relationship to other phonological processes within
the given language. Other factors that merit consideration include the major
category of the segments involved (vowel or consonant), their position in the
word and their morphological affiliation (e.g. stem vs. affix).

In addition to the above factors, which have been mentioned in passing
at various points in the chapter, two further considerations are important in
establishing a cross-linguistic typology of coalescence patterns. First, the in-
terpretation of some of the patterns described in §1.2.1-1.2.3 as instances of
coalescence crucially depends on the assumption that the outputs of the puta-
tive process are unitary complex segments rather than sequences of segments.
For some of the examples discussed, such as glottal merger or C-V coales-
cence leading to secondary palatalization/labialization, this assumption has
been controversial (see e.g. the discussion of the status of glottalized and aspi-
rated sonorants in Kashaya in Buckley [1992, §2.3] or of the status of labialized
consonants/ Cw-sequences in Zezuru Shona in Kadenge [2010]). The arguments
traditionally used to support one interpretation over another, as outlined by
Fallon [2002, §7.2.1], parallel those employed in debates about the representa-

tion of affricates (WBCTP0016), clicks (WBCTP0018), and prenasalized stops
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(wBCTP0023). These may include reference to the size of the phonemic inven-
tory, the ability of the elements of the putative complex segment to occur in
isolation, their phonetic characteristics (especially duration), their distribution
(as compared to other singletons and consonant sequences in the language) and
their interaction with other phonological processes. Recent work by Gouskova
and Stanton [2021] proposes a computational learner that can establish the
status of a putative complex segment based on its distribution. It is impor-
tant that such arguments are considered before conclusively identifying a given
pattern as a case of coalescence.

The second point concerns the phonological status of a given alternation.
In this chapter, we have assumed that the discussed patterns are the result
of phonological processes that involve the manipulation of discrete, categorical
objects like distinctive features or elements (WBCTP0089). However, the fusion
of (the featural content of ) two adjacent segments into one can also result from
a phonetic process of coarticulation in e.g. fast speech. In such cases, the de-
gree of fusion between the two targets has been claimed to vary, ranging from
complete coalescence, in which case there is no acoustic trace of the original
segments, to partial coalescence, where the output exhibits acoustic properties
that do not stabilize on the values of any full segment. This suggests that this
kind of coalescence does not result from the application of a phonological rule
but rather arises through gradient phonetic overlap. Phonetic coalescence may
affect the same classes of sounds that undergo phonological coalescence, such as
vowel hiatus (see Marotta and Sorianello 1998, Romano and Manco 2004 for ex-
amples of phonetic vowel coarticulation in Italian varieties) or consonant—vowel
sequences (see Zsiga 1995 for an account of [sj| coalescence at word boundaries

in English in terms of gestural overlap). Since not all coalescence alternations
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discussed in the theoretical literature have been studied instrumentally, it is
possible that some of them may turn out to be gradient on closer inspection. In
fact, in his survey of glottal merger patterns, Fallon [2002, 310] notes that some
of them appear to be low-level phonetic effects. Consequently, future studies
would benefit from incorporating an instrumental component to shed light on
the phonological status of the investigated coalescence processes.

From a theoretical perspective, the variation we observe in coalescence pat-
terns can help refine our formal tools, which can in turn contribute to a better
understanding of coalescence typology. For instance, the analysis of coalescence
patterns can lead to, and benefit from, advancements in our understanding of
the internal representation of segments including questions about whether fea-
ture geometries should be considered universal or language specific (see e.g.
Hayes [1986] on the independence of nasality from other place/manner fea-
tures). This could allow us to (i) define the locality domains constraining coa-
lescence, which could e.g. be defined in terms of different autosegmental tiers
[De Santo and Graf, 2019|, and (ii) explain why only some (language-specific)
subsets of features seem to be actively involved in coalescence, whereas others
are inert. The latter issue could also benefit from and drive advancements in
the research on the formal nature of subsegmental features, namely on whether
they are best be formalized as binary features (as in most analyses of coales-
cence), or as unary features (as in the Government Phonology tradition).

Finally, our understanding of coalescence would deepen once we have a
clearer view on what triggers it. Broadly speaking, it seems relatively fair to
claim that coalescence is driven by some sort of well-formedness or markedness
constraints, but questions remain as to the exact nature of such constraints,

which could be formalized e.g. as surface-oriented markedness constraints (as
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in Optimality Theory), or as constraints targeting the distribution of features
along specific tiers, which could in turn depend on infrasegmental lateral rela-

tions of the Government-Phonology-type.
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