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The problem 1

(1) Ibero-Romance (henceforth IR) languages show a wide variety of rhotics. However, they can
all be shown to obey a common system with only two elements, a "strong" and a "weak" one.

(2) Despite their variability, and for the sake of simplicity, I will refer to them as "trills" and
"flaps", and note them with the respective IPA symbols [r] and [r].

(3) Their distribution is as follows (T = obstruent):!

#C} VIVV |V #C}| TV
[1] + + — -
] — + + +

As can be seen, complementarity prevails except between vowels: cf. Sp., Port. carro 'car' vs.
caro 'expensive', but Sp. al[r]ededor 'around', Port. guel[r]as 'gills', Sp. and Port. hon[r]a
'honour', I9[r]ael, amo[r] 'love', a[r]ma 'weapon', p[r]ado 'prairie’.

No other consonants display such a distribution in IR. This idiosyncrasy needs explanation.

! Trills may be occasionally allowed in coda, especially as emphatic allophones: cf. Lipski (1990: 159-162).



The problem 2
Two questions will be addressed here.

(4) Why is it that complex onsets and codas disallow [r]?

The question of why the word-initial and post-coda positions disallow [r] will be left aside.

(5) Why are trills unattested in the onset of the penultimate syllable of proparoxytonic words in
Portuguese and in Spanish:

Port. cataro 'cathar' and catarro 'phlegm' vs. *catarro



Solution 1: Trills are geminates 1

(6) IR trills are coda-onset sequences while flaps are singletons (Camara Jr. 1953).

More specifically, trills are (lexical or derived) geminates that require two slots — Lopez
(1979), Monaretto (1997), Wetzels (1997), Mateus & Andrade (2000), Abaurre & Sandalo
(2003) — or "mirror consonants'" based on two CV's, the first being empty while giving /1/ a
strong position following Strict CV (Scheer 2004, Ségéral & Scheer 2008) — Souza (2019).

(7) This hypothesis has two benefits.

a. If the trill 1s a geminate, it cannot occur in complex onsets nor in coda position: neither
triple onsets nor double codas are allowed in IR languages.?

b. This may be the reason why trills cannot occur in the onset of the penultimate syllable of
proparoxytones in Portuguese and Spanish, assuming, with Carvalho (1989) and Wetzels
(2007), that stress cannot fall before the antepenultimate mora of the word.

2 Double codas are apparently found in a few learned words like perspectiva, but they can be analysed differently.



Solution 1: Trills are geminates 2
(8) However, trills can hardly be geminates in modern IR languages for at least four reasons.
a. As opposed for example to Latin, Italian, Arabic, Finnish or Gascon (which shows Lat. R-
> arr-: see Labrune & Miro-Lozano 2022) where all consonants can be geminates, trills

would be the only geminates in the language, which runs counter to length typology.

b. As trills are given preference in word-initial position, this single geminate would be
possible word-initially, a highly marked context for a geminate.’

c. This putative word-initial geminate lacks its unmarked counterpart, which contrasts with
the expected markedness-based universal implication.

d. Assuming that they are geminates, post-consonantal trills, as in honra and melro, would
involve a double coda which is disallowed in Portuguese and Spanish.

3 Note that Italian trills, which are true geminates, do not regularly occur word-initially except in cases of raddoppiamento
sintattico.



Solution 2: Trills are complex onsets 1

(9) The facts mentioned so far suggest that IR trills may differ from flaps in that they are
bipositional, fortis and heavy segments, albeit not geminates.

a. They are bipositional as they are disallowed in TR onsets unlike flaps.

b. They are fortis as they are the only rhotic consonant admitted in "strong position", that is
word-initially and after a coda, weak segments being marked in strong contexts.

Note that *[#r] is active in many languages. Also, *[N.1], *[N.r], *[l.r]. are impossible
clusters that do not satisfy the Sonority sequencing principle (SSP) (Selkirk 1984,
Clements 1990), only [L.N] (alma), [c.N] (arma), [r.]] (Carlos), [N.r] (genro) and [L.r]
(melro) being attested, which reveals the (decreasing) sonority scale r >1> N, r.

c. Trills are heavy in that they cannot occur in the penultimate syllable of proparoxytones
contrary to flaps.



Solution 2: Trills are complex onsets 2

(10)

(11)

Leaving aside the question of weight for the moment, I would point out that IR has
bipositional and fortis onsets: TR clusters, whose liquid element (= R) can be a rhotic.

I will claim, developing and refining an idea by Lipski (1990), that the trill is a complex
"RR" onsst.

Two interesting facts are provided by historical evolution, which shows, on the one hand,
that TR onsets can change into [r], as exemplified with (Old) French data:

Lat. LAT[r]JONE > OId Fr. la[rJon larron 'thief

Lat. *PAT[r]JANU > Old Fr. pa[r]ain parrain'godfather'
Lat. PET[r]A > Old Fr. pie[rje pierre 'stone'
Lat. QUAD[r]ATU > Old Fr. qua[r]é carré 'square'

These changes suggest that Tr > r 1s a compensatory lengthening process, bringing evidence
for the claim that both Tr and r involve two timing slots.



Solution 2: Trills are complex onsets 3

(12) On the other hand, trills and TR's play the same role in avoiding clusters that violate the SSP
(cf. Lipski 1990, Carvalho 2008), as can be shown by comparing Portuguese rhotic fortition

to French plosive epenthesis:*

a. Lat. MER(U)LU > *me[cl]u
Lat. HON(O)RARE > *ho[nr]ar
Lat. GEN(E)RU > *ge[nrc]u

b. Lat. MOL(E)RE > *mo[lr]
Lat. CIN(E)RA > *ce[nr]e
Lat. GEN(E)RU > *ge[nrc]u

(¢4

> Port. mel[r]o
> Port. hon[r]ar
> Port. gen[r]o

> Old Fr. mou[dr]e
> Old Fr. cen[dr]e
> Old Fr. gen[dr]e

melro 'blackbird'
honrar 'honourns'
genro 'son-in-law'

moudre 'grindn'
cendre 'ash'
gendre 'son-in-law'

4 Note that (12a) may involve metathesis: we have *merlu > Port. melro, as in *ge[nc]u > Sp. yerno along with *ho[nr]ar >

Sp. hon[r]ar 'honour' with rhotic fortition.



Solution 2: Trills are complex onsets 4

(13)

(14)

(15)

And yet, there is still a problem: only the RR has weight, not TR (cf. Sp., Port. catedra 'chair’
vs. *caterra).

Moraic phonology (Hyman 1985) can provide the following representations, where trills (b)
are linked to one additional mora contrary to flaps (a) and TR onsets (c).

a. [rV] o b. [rV] o c. [TrV] c
| N |

K H K K

r Vv r \Y Tr V

If trills are long, it can be argued, given the tenets of Moraic phonology where moras are the
only skeletal units, that long segments like [r] are necessarily heavy.

However, the moraic account still raises the same problem as the geminate hypothesis: why
should rhotics be the only consonants to be moraic in onset position? Given (14b), there is
no reason why any consonant in onset position cannot be moraic.



Solution 2: Trills are complex onsets 5

(16) Here we come to the heart of the problem: these data suggest that the current representation
of two phonological dimensions, weight and sonority, is not appropriate.

In (14), the two aspects are formalised separately: weight is expressed by the moraic skeleton
while sonority is based on features like [fconsonantal], [£sonorant] or [+continuant]
(generally represented by means of IPA symbols).

It will be proposed here that sonority is not pure melodys; it is not based on features but, just
like weight, on structure (Carvalho 2017, 2023; see also Pochtrager 2006 for a similar
hypothesis on the structural nature of many properties hitherto held to be melodic, although
based on an entirely different model).

To this end, an overview of what was called Alignment Theory of sonority (henceforth AT)
1S necessary.

10



Unifying sonority and weight: C/V alignments and sonority 1

(17) AT combines the following features:

(18)

(19)

a.
b.

C.

d.

Consonants and vowels are universally segregated,
and involve two parallel ONON sequences, on the C-plane and on the V-plane,

which are variably synchronized across an x-skeleton, different C/V alignments giving
rise to the several sonority-based categories (plosives, fricatives, liquids, glides etc.),

and, crucially, may differ in length.

C/V segregation rests on a large body of evidence: acoustic (Ohman 1966), articulatory
(Fujimura 1992), acquisitional (McDonough & Myers 1991; Macken 1992) and cognitive
(Obleser et al. 2010) data support the view that consonants and vowels belong to separate
channels in the speech "plan", but interact through implementation in the same vocal tract.

The periodic ONON...ON sequence is based on what constitutes the foundation of Strict
CV (Lowenstamm 1996; Scheer 2004), whose earlier version, classic Government
Phonology (see, e.g., Charette 1991), distinguished between the sequence of syllable
constituents and the skeleton made of x-slots (Vergnaud 1982; Levin 1983).

11



Unifying sonority and weight: C/V alignments and sonority 2

(20) Given (17a,b), words like Port. / patu/ pato ‘duck’ and /'paktu/ pacto ‘pact’ will be assigned
the representations below, where O and n stand for the onset and the nucleus in the C-plane,
and o and N represent the same entities in the V-plane.

a. p t b. p k t Melodies
O m (|)2 n; Orn O m (‘)3 n3 C-plane
X X >|< |X X X X >|< >|< X Skeleton
o1 Ni c|)2 I\|Iz o1 Ni 02 I|\Iz (ll Ni V-plane
a 1|1 a u Melodies

Geminates are supposed to have the same structure as the cluster in (b), as suggested by such
changes as Lat. NOCTE > It. notte.

12



Unifying sonority and weight: C/V alignments and sonority 3

(21) It follows from (17c) that the skeleton is the locus through which the C- and the V-planes
interact in such a way that several alignments are allowed. As shown below, these C/V
alignments (in bold) define various sonority categories according to which elements of the
two planes are synchronized. Four consonantal categories are represented in (a-d): T =
plosive, T® = affricate, S = fricative, R = sonorant, V in (¢) being a vowel.

a. T b. T® C. S d R €.
| /\ | |
O n O n O n O n O n C-plane
| L~ e N |
X X X X X skeleton
| | | | |
o N o N o N o N o N V-plane
|
v

13



Unifying sonority and weight: C/V alignments and sonority 4

(22) The above alignments, which generally bear melodic content, are free: at least one of their
vertices 1s unshared by other alignments. They can interact with one another in such a way
that other putative features prove to be based on structure as well. This is shown below for
VOT categories which emerge from O-N bound alignments (Carvalho 2008).

Here I take /t/ (= coronal) and /a/ as representatives of plosives and vowels: /ta/ = voiceless
(unmarked configuration), /tha/ = aspirated or fortis, /da/ = voiced or lenis, /d%a/ = breathy
voice (hypermarked configuration).

a. /ta/ b. /tha/ c. /da/ d. /dba/
t t t t

O n O n O n O n

RN | RN

X X X X X X X X

| RN RN

o N o N o N o N

| | |

a a a a

14



C/V asymmetry, phonotactic constraints, and weight 1

(23) In systems with significant phonotactic constraints, €.g. TR onsets and/or restrictions on the
coda, (17d) is crucial: for example, it follows from (17d) that AT can generate, among other
structures, the two following syllable types where the C-plane is longer than the V-plane.

a. TRV T I|{ b. TVR T I‘{
O1 n C|)2 ny (|)1 r|11 O m
| |
X X X X X X
N 7
0 N o N
| |
\Y% \Y%

(23b) is particularly interesting in languages like IR where most (true) codas are sonorants.

15



C/V asymmetry, phonotactic constraints, and weight 2

(24) If the V-plane 1s longer than the C-plane, alignments can lead for example to diphthongs (a)
or long vowels (b).

a. TVvVV T b. TV: T
| |
O, ni O ni
N |
X X X X X X
| | I |
o1 Nj;j o2 N» or N; oo N
| | 7
Vv \Y% \Y%

16



C/V asymmetry, phonotactic constraints, and weight 3

(25) Let us assume that moras are N-n alignments. Hence, not only are the diphthongs and long
vowels in (24) bimoraic, but the structures in (23a,b) can be reformulated as in (a,b) below,
where both syllables worth 2 moras as they show 2 N-n alignments as well.

a. TRV T I|{ b. TVR T I|{
01 ni Oz np 01 ni Oz np
N | | |~

X X X X X X

\] I/
0 N o N
| |
A\ A\

Note that (a,b) cannot represent TVRYV, since neither (a) n;-N nor (b) no-N alignments have
an x-slot of their own. Thus, vowels (21¢) are necessarily moraic but moraicity does not
imply voweliness.

17



C/V asymmetry, phonotactic constraints, and weight 3

(26) a. Note that TR onsets can be moraic, as in Samothraki Greek (Topintzi 2010) and,
interestingly, Latin, as shown by changes like TENEBRA > Sp. tiniebla or TONITRU > Fr.
tonnerre whose penultimate syllable was heavy despite its short vowel.

b. Also, sonorant codas were and still are moraic in Romance: cf. Carvalho (1989) and
Wetzels (2007) for Portuguese.

c. Both TRV and TVR can thus be assumed to have possessed the representations in (25a)
and (25b) respectively in early Romance.

18



Trills as complex onsets: length

(27) The representation of TR onsets in (25a) and that of voiced consonants in (22¢) provide an
explanation of how the former may change into trills, as in (Lat. LATRONE >) *|a[dro]n >
Old French la[ro]n (larron) 'thief' (cf. 11). As shown below, this change is simply due to the
delinking of o in the V-plane, which entails the loss of the intervocalic voiced plosive (by
virtue of regular Western Romance consonant lenition), and R compensatory association.

a. /deV/ T R b. /1V/ R

b T

01 ni 02 np 01 ni 02 np

o] od

X X X > X X X

N T

0 I|\I 0 I‘\I
\Y \Y

Hence, the trill happens to be a bipositional sonorant albeit being tautosyllabic.

19



Trills as complex onsets: weight

(28) Let us now compare the representations under (a) and (b).

a. /rvV/ R *b., /TTV/ T

/\ /\

01 ni 02 np 01 ni Oz np

o T

X X X X X X

N M ‘\\J

0 I‘\I 0 I|\I
\Y% A%

The structure in (a) is bimoraic as it contains two n-N alignments.

The structure in (b) can be illustrated by long plosive onsets like those found in Swiss
German (Krachenmann 2001) and elsewhere. Crucially, such onsets cannot be moraic. If
there were an n;-N alignment in (b), the representation would be ill-formed since alignments
do not cross for the very same reason as classic association lines: to avoid linearity violation.
Hence, not only can RR onsets be moraic, but only RR onsets can be so.

20



Concluding

In sum, 1f IR trills involve the same configuration as (heavy) TR onsets, 1.e. the one in (29):

(29) /rV/ R

X X X
— |
: |

\Y

then: (1) there can be bipositional sonorants in a language that lacks geminates;
(11) moras being n-N alignments, only sonorants are allowed to be moraic in onset position.

Point (1) avoids the problems raised by the geminate hypothesis, while point (i1) solves the mystery
of moraic trills in syllable onsets.

21
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