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The history of the Franconian tone contrast

by Paul Boersma; identical to published version, November 2017°

Abstract. The aim of this paper is to show that a sequence of typologically not
unusual sound changes has led to three conspicuous properties of the dialects in a
large connected area of Low and Central Franconian. First, these dialects have a
binary contrast between acute and circumflex tones. Second, the majority of these
dialects (“group A”) show length reversal, in the sense that originally short non-
high vowels have become longer than the corresponding originally long vowels.
Third, the remaining dialects (“group B”) show fone reversal, in the sense that
where group A retains the original acutes, group B has circumflexes, and the
reverse (at least in declarative intonation). This paper proposes a history consisting
of a series of synchronic states connected by speakers’ gradual phonetic shifts and
listeners’ discrete phonological reinterpretations. Each of the proposed elements is
shown to have parallels elsewhere: the retraction of stress to the first mora, the
lengthening of vowels in open syllables with retention of the linkage between
syllables and tones, the inaudibility of tone on voiceless consonants, the drop of
final schwa, the pronunciation of final voiced obstruents, the audibility of tone on
voiced consonants, the devoicing of final obstruents, degemination, schwa
insertion, and the effects of a markedness constraint that correlates tones and
duration.

1. The tone contrast as a focus alignment contrast

In continental West-Germanic, a contiguous group of Low Franconian dialects
(Limburgian or “Southern Low Franconian”) and Central Franconian dialects (Ripuaric
and Moselle Franconian) exhibit a binary lexical tone contrast on long vowels and
diphthongs, which interacts with the intonation contour of the sentence. While this state
of affairs has been known since Norrenberg (1884), recent research by Carlos
Gussenhoven and colleagues has taken large steps towards distentangling the influence
of the lexical tone from the influence of the intonation contour. As a result, we can now
more clearly see what the fundamental nature of the contrast is. The following real-life
examples from Geleen Limburgian show that if the word kniin ‘rabbit-PL’ is in focus
sentence-internally, it is pronounced with a rising or falling tone contour, depending on
whether the sentence is declarative or interrogative (L = low, H = high):

() a=a L LLL HL L L b. L L L LH H HL
var ficeba ds kniin yaflax ficeptxar da kniin yaflax
‘we have slaughtered the rabbits’ ‘have you-PL slaughtered the rabbits?’

) This paper is an extended version of a talk entitled “De volgorde der gebeurtenissen in de geschiedenis
van het Limburgse tooncontrast” presented at a workshop by the Nederlandse Vereniging voor Fonetische
Wetenschappen on “Segmentele toonverschijnselen, vooral in Limburg” in Antwerp on 23 May 2002.
Thanks go to the attendants of those talks, including Michiel de Vaan and Carlos Gussenhoven, and to
Wolfgang Kehrein, Bjorn Koéhnlein, Ben Hermans and Marc van Oostendorp for their many discussions
on the 2006 version of this paper.



A minimally contrasting word is kniin ‘rabbit-SG’. If it is in focus sentence-internally,
it is pronounced with a level high or low tone, depending on whether the sentence is
declarative or interrogative:

2)a. L LL L HH L L b. L L L LL HHL
var ficeba ds kniin yaflax ficeptxar da kniin yaflax
‘we have slaughtered the rabbit’ ‘have you-PL slaughtered the rabbit?’

Following Gussenhoven (2000b) for Roermond, the intonation contour of the
declarative sentence in (la) can be characterized underlyingly as an L tone at the left
boundary, an L tone at the right boundary, and an H* focus tone; on the surface, H*
becomes aligned with the first mora of the stressed syllable (kniin), and the two L
tones spread from the edges in toward this focus tone, yielding (1a). The intonation
contour of the interrogative sentence in (1b) is then characterized underlyingly as an L.
tone at the left boundary, an HL contour at the right boundary, and an L* focus tone; on
the surface, L* becomes aligned with the first mora of kniin, and the two boundary
tones spread inwards toward this focus tone, yielding (1b). Gussenhoven analyses the
examples in (2) as having an additional underlying lexical tone, which surfaces on the
second mora of kniin, as H in (2a) and as L in (2b).

For the examples in (1) and (2), a different analysis than a tonal one is possible,
namely an analysis in terms of focus tone alignment. Both in (1a) and in (2a), there is a
high focus tone on kniin, but the transition to the L boundary tone occurs after the first
mora in (1a) but after the second mora in (2a). Likewise, both (1b) and (2b) have a low
focus tone on kniin, but the transition to the HL boundary tone occurs after the first
mora in (1b) but after the second mora in (2b). The present paper proposes, now, that
the Franconian tone contrast arose historically as precisely this distinction between early
and late alignment of the focus tone.'

In the present paper I denote the moving tones (HL or LH) of (1) by the term acute
accent, following traditional terminology for Lithuanian and Ancient Greek (Kiparsky
1973 claims the acute is realized as HL in Lithuanian and as LH in Greek); other terms
in use are Stofiton (‘abrupt tone’; also used for Lithuanian), Schdrfung, correption, and
(since Schmidt 1986) accent 1.1 denote the level tones (HH or LL) of (2) by circumflex
accent, again following traditional terminology (Kiparsky 1973 identifies the
circumflex as HH in both Lithuanian and Greek); other terms in use are Schleifton
(‘slurring tone’; also used for Lithuanian), Trédgheitsakzent, and accent 2.

The fundamental insight of the present paper can be told in a couple of sentences.
Around the year 1100, Franconian had no tone contrast, but it did have a short-long
vowel contrast in open syllables: /.ma.kon./ ‘make’ versus /.slaa.pan./ ‘sleep’
(where “.” stands for a syllable boundary). In sentence-internal focus position, these
words were all accented on their first mora, i.e. realized as [méakan, sldapan] in
declarative sentences or [makdn, sladpdn] in interrogative sentences. Subsequently, the

! The question whether the early-versus-late-alignment hypothesis can be maintained for the present-day
Franconian dialects, i.e. whether it can also explain what happens nowadays in positions outside focus or
whether an analysis of the data outside focus instead requires tone, has not been answered with certainty
yet. Gussenhoven’s synchronic analyses in terms of tone are countered by several synchronic analyses in
terms of metrical structure (Kehrein this volume, Kohnlein this volume, Hermans 2012, Oostendorp this
volume). This debate is not the subject of the present paper.

B,



common process of open syllable lengthening lengthened the vowel, and lengthened
the tone with it, yielding the present-day contrast, which is [madkan] versus [sldapan]
in declarative sentences and [maakdn] versus [sladpdn] in interrogative sentences. Many
subsequent developments have complicated this original correlation, but I will argue in
detail that the lexical tone contrast originated in open syllable lengthening rather than in
the later processes of schwa drop (as claimed by De Vaan 1999) or analogical
lengthening (as claimed by Gussenhoven 2000c).

2. Historical correlations of the present-day tones

The present-day tone contrast occurs on syllables that contain two (or more) sonorant
moras, i.e. on long vowels and on diphthongs, where any sequence of a short vowel and
a sonorant consonant counts as a diphthong. I denote the acute tone with an acute accent
sign above the first sonorant mora: {15opan ‘sleep’, kléin ‘small’, 1ar) ‘long-FEM’. The
circumflex tone is depicted with a macron above the second sonorant mora: fpe€lon
‘play’, daak ‘roof’, breit ‘broad’, lcujk.2

The rules that relate the current Franconian tones to original West-Germanic
vowels have been known for some time (Norrenberg 1884, Engelmann 1910). I
summarize them in (3); they are described in more detail in the following sections.

(3) The historical correlations of the Franconian acute and circumflex

a. “Spontaneous acute accent”: originally long non-high vowels (*aa, *eg, *27, *ee,
*00) currently have acute accent.

b. “Combinatory acute accent”: originally long high vowels (*ii, *yy, *uu), original
diphthongs (*ei, *ou), and lengthened originally short vowels have circumflex
accent, except under the following region-dependent condition, in which case they
have acute accent:

“Rule A”: in most of Ripuaric and Moselle Franconian (Welter 1933), these
vowels have acute accent if they were originally followed by an voiced
consonant followed by schwa.

“Rule A2”: certainly in most of Limburgian and other Low Franconian areas
(Norrenberg 1884: 409, Maurmann 1898, Grootaers 1909, Dols 1944), but also
perhaps in some parts of Moselle Franconian (Vianden: Engelmann 1910: 390;
Trier: Reitz 1986: 6), these vowels have acute accent if they were originally
followed by a voiced consonant followed by schwa, but only if this schwa was
deleted.

2 The citation forms of the acute words can be pronounced with an early falling pitch contour: [{I55pan,
kléin, 1an], those of the circumflex words with a late falling pitch contour on the disyllables ([{péélan])
or (as a special result of the interaction between the lexical tone and the declarative intonation; see
Gussenhoven 2000b) with a high-mid-high contour on the monosyllables ([d4aak, bréit, 1dngk]); other
often-mentioned phonetic differences between the citation forms are that the circumflex is longer than the
acute, which is especially audible in the second mora, and that the acute has strong intensity in the first
mora. General remarks on the pronunciation of Limburgian consonants are: voiceless plosives are
unaspirated, voiced plosives are fully voiced, /t, d, n/ are dental stops, /c, 3, p/ are palatalized
palatoalveolar stops, /r/ is a uvular trill, tap, fricative or approximant, /1/ is ‘light’ in all positions, /w/ is
a bilabial approximant, and /f/ is a voiced glottal fricative.

—3_



In (3), “originally” refers to the state of Low and Central Franconian around the year
1100, when the “Old” stage of these languages turned into the “Middle” stage. Table (3)
makes references to at least three sound changes: vowel lengthening (in open syllable),
schwa deletion (word-final), and consonant devoicing (also word-final). A strict
chronology that works for rule A2 is:

(4) A simplified strict chronology for Franconian tonogenesis, rule A2

a. First, long non-high vowels receive the acute accent, and long high vowels and
diphthongs receive the circumflex accent. The tone contrast is “just phonetic”

(84).

b. Subsequently, short vowels lengthen in open syllables and some other places,
receiving the circumflex accent. This leads to a lexical tone contrast between
originally long non-high vowels and the new lengthened vowels (§5).

c. Next, final schwa is deleted, causing a preceding circumflex to change to acute if
the intervening consonants are voiced. This leads to a higher functional load of the
tone contrast for words that end in a sonorant (§7).

d. Finally, final obstruents are devoiced. This leads to a higher functional load of the
tone contrast for words that end in a fricative (§11).

Rule A2 was formulated later than Rule A and is perhaps for that reason sometimes
regarded as an exceptional variant, or even a later development, of Rule A (e.g. Tans
1938: 21, 160, 216). This view cannot be correct, because the Rule A2 areas retain a
contrast that was lost in the Rule A areas: in rule A2, disyllabic words with a voiced
medial consonant have an acute for originally long non-high vowels (kéezan ‘choose”)
but a circumflex for lengthened vowels (le€zan ‘read’); in rule A, both have an acute
(kéezan, 1éezan), thus neutralizing an original etymological distinction. If anything,
therefore, the Rule A2 areas represent a more archaic situation, and the situation in the
Rule A area is a later neutralizing development (a circumflex changed into an acute if
followed by another syllable after intervening voiced consonants, e.g. le€zon >
1éezan). See §8 for details.

Finally, there are the Rule B areas. In one variant (Bach 1921), the tones are the
reverse from those in area A, i.e. wherever area A has an acute, area B has a circumflex,
and the reverse. Kohnlein (2011) shows that this is true only for declarative intonation.
See §9 for details.

The order in (4) is nearly dictated by the correlations in (3). Norrenberg
(1884:408.,410), for instance, argues that logically (4b) must precede (4c) and that very
likely (4a) precedes (4c); to make this more precise, the present paper argues on the
basis of non-neutralization that (4a) must precede (4b). Yet, some recent publications on
the subject propose different orders. For instance, De Vaan (1999) proposes that the
lexical contrast arose with schwa drop, i.e. with (4c) rather than with (4b), and
Gussenhoven (2000c) proposes that it arose with a very late case of “analogical
lengthening”, namely during the schwa drop of (4c), rather than with the earlier
lengthening in open syllable. Also Schmidt (2002) maintains that schwa drop is the
cause of the lexical contrast. In §13 I show that these alternative proposals cannot



account for all the facts, and that the order in (4) must be correct, including the
establishment of the lexical contrast in stage (4b).

The remainder of this paper gives a detailed account of the development of the
Franconian tone system in terms of the phonology, the phonetics, the speakers, the
listeners, and the learners of this language throughout the preceding millennium.

3. The dialects in space and time

This section presents the dialect described in this paper, and its relation with earlier
stages of the language and with neighbouring dialects.

3.1. Why East Limburgian, and why Geleen?

The facts presented in §2 require that among the Franconian tone languages we
investigate the dialect group that retains the original contrasts best, i.e. the dialects that
follow Rule A2. This limits our choice to the Limburgian tone dialects. Within Low
Franconian, these tonal dialects occupy an area in the Southeast (in Belgium, the
Netherlands and Germany), separated from more Western and Northern varieties of
Low Franconian by a thick bundle of isoglosses. Together, the Low Franconian tonal
dialects are sometimes called Southern Low Franconian (Siidniederfrdnkisch), but in
this paper I simply call them Limburgian, which is the name given by its speakers in
Belgium and the Netherlands, and by Goossens (1965) even for the German parts.

Fortunately, it is also within Limburgian that we find the most conservative vowel
systems, which will allow us to easily project back and forth between the earliest forms
and the modern forms. The most conservative group is what Goossens (1965) calls East
(mainly Dutch) Limburgian, a group that comprises the cities of Venlo, Roermond,
Sittard and Geleen. Within this group, Geleen has the most conservative vowel system,
with the fewest mergers and a nearly one-to-one correspondence with the common West
Germanic and Old High German vowel systems. As our source of present-day language
data, therefore, I take the group of East Limburgian dialects, and I will write the
present-day forms in a spelling most suitable for the Geleen variety.

3.2. The dialects in time

Table (5) shows the systems of long and short vowels in four stages of the language.
Historical correspondences can be read off horizontally.

(5) Four consecutive vowel systems

A TR 7 i i *ii *yy *uu il yy ua
*¢, *eo *0 ie uo *ee *@0 *00 ée oo 00
el ou *ei *oey *ou el ol ou
*qi *au . . , . .
é 0 *ge *oeoe *22 éa ¢a oa
*q a *eae *aa éa
*] *y i u *e *@ *o e.e€ 9,006 0,00
*e *0 e 0] *J e,e€ 2,93
*a.e _
*q a *a & aaa
Proto Old (Eastern) Early Middle New East
West Germanic Low Franconian Limburgian Limburgian



In table (5), “Proto West Germanic” is the traditionally reconstructed language that can
be regarded as the common ancestor of all current West Germanic languages, including
English, German, and Dutch.

“Old (Eastern) Low Franconian” (OLF) in table (5) is the language of the
Wachtendonk psalms, usually thought to have been written around the year 900. The
OLF vowel system is virtually identical to that of most known Old High German
dialects. This language is generally considered a predecessor of current Limburgian
(Cosijn 1872-1873; Van Helten 1896, 1902; Cowan 1959, 1969; Sanders 1968-1969);
an introduction can be found in Robinson (1992), but the present paper uses the
publication by Kyes (1969) and follows the historical connections proposed or assumed
in the etymological dictionaries (Kluge 1915, Van Wijk 1912/1929).

“Early Middle Limburgian” (Early MLb) is the language that we need to
reconstruct here as the first stage that is relevant for understanding the rise of the
Franconian tone system. It is characterized by a general change of vowels in unstressed
vowels to schwa, and must have been spoken around the year 1100. The Early MLb
vowel system is reconstructed in §3.3, its accent system in §4.

“New East Limburgian” (NLb) is the language currently spoken by about 300,000
people in the central part of the Dutch province of Limburg, as exemplified by the
Geleen dialect. Table (5) shows the situation after step (4b), i.e. after open syllable
lengthening; the effects of step (4c¢), i.e. the drop of final schwa, have not been included
in the table.

3.3. Reconstruction of the Early Middle Limburgian vowel system

This section discusses how the various Early MLb vowels can be reconstructed. The
reconstruction requires projections from earlier as well as from later varieties. The
projection from OLF to MLb requires an interpretation of the written OLF source.
Many historical correspondences have been suggested in table (5) by writing the
vowels of various stages at the same height. Thus, PWG long *#i is still long uii in NLb
(where not changed by schwa drop), and *6 is still 60. PWG short *u developed into
NLb 0 or 00, and short *o developed into 2 or 23; in these examples, the long
circumflex vowels originated by open-syllable lengthening. Through an ambiguous
vertical alignment, the table also shows the split of PWG *au, which developed into ot
and 6a in NLb. The thing that happened around “*ae,e” in the table is a complicated
twist: OLF e lowered to MLb *a, whereas some instances of OLF a raised all the way
to MLb *e. The following subsections discuss the OLF and Early MLb vowels in detail.

The long high vowels. The OLF documents contain no length marks for vowels, but
many of the vowels that were written <i> and <u> continue the Common Germanic
long high vowels and must have been long in OLF since they are still long in the later
dialects. Therefore, the traditional transliteration, which we will follow, is 7 and .
These vowels occur in words like win ‘wine’, riki ‘empire’, hiis ‘house’. There is no
reason to assume that these vowels were pronounced very differently from [i:, u:] in
any of the four periods under consideration, so we can write *wiin, *riika, *huus for
Early MLb (but see §4.6 for some important structural and phonetic detail). The vowel
ii (<ui>) continues the West Germanic diphthong /iu/ and is found in fiiir ‘fire’. This



spelling, with i as a syllable-internal marker for fronting, shows that it was already
pronounced as [y:] in the OLF period, so we can reconstruct MLb *vyyr.

Another source of MLb *yy is i-umlaut of OLF . The transition from the Old to
the Middle stages of the West Germanic languages is traditionally defined by the loss of
vowel distinctions in unstressed syllables. For Eastern Low Franconian, this meant that
OLF gevan ‘give’ would become MLb *yavan, and OLF namo ‘name’ would become
MLb *nama. However, if the vowel in the final syllable was i (or if it contained j), this
vowel tended to leave a trace: the vowel of the first syllable was fronted (at least if it
was back; if it already was front, it was raised). Thus, a hypothetical OLF dawila ‘owl’
corresponds to MLb *yyla. The easiest way to think of the order of events is that i-
umlaut preceded the loss of the vowel quality, i.e., that the sequence of forms was
[wwila] — [y:wila] — [y:wala].

The closing diphthongs. Table (5) shows a phonemic split as a result of the
monophthongization of West Germanic *ai before /h, w, r/ and in final position, and of
West Germanic *au before /h/, before the dentals /d, t, 0, 3, s, z, 1, r/, and in final
position. Thus, OLF has stein ‘stone’, leidon/leiden ‘lead’, loupon ‘walk’, but séo ‘sea’
(< *saiw), séla ‘soul’ (< *saiwala), -hor- ‘hear’, déf ‘death’. This innovation equally
affected OLF and most Old High German dialects, including the predecessors of
Ripuarian and Moselle Franconian; it did not affect Low Saxon and Western Low
Franconian (the predecessor of Dutch), both of which monophthongized nearly all of
these diphthongs to /e:/ and /o:/. Because of the later reflexes, we can assume that ei
and ou stood for /ei/ and /ou/. Mechanically, we expect the following correspondences
between OLF and MLb: stein > *stein, leidon > *1eidan, loupon > *loupan. From the
spelling of the short vowels /e/ and /5/ as <e> and <o> (see below), and from the
spelling of the diphthongs ei and ou as <ei> and <ou>, we can hypothesize that the
scribe used the symbols <e> and <o> to denote lower mid vowels, so that we can
reconstruct the monophthongs é (<e>) and 6 (<o>) as /e:/ and /2:/. This would be
consistent with the likelihood that the relationships between é and ei and between 6 and
ou had still been allophonic in an earlier OLF period: the underlying glides in /€i/ and
/ou/ were pronounced only in certain positions, deleted with compensatory lengthening
in others (e.g. *[stejn] vs. *[se:wala]). Also, the later diphthongal reflexes of é and é
(i.e. éa and 6a) point to a MLb pronunciation as lower mid vowels, as does the fact that
MLDb must have had and OLF may have had a separate series of higher mid vowels (see
next subsection). We thus project from OLF to MLb as follows: séo > *zeed (also with
voicing of initial fricatives), séla > *zeela, dot > *doaot. It is possible that Early MLb
already slightly raised the first part: *zgela, *yroot.

The source of MLb *cey is i-umlaut of OLF ou. We can assume that OLF *rouvdri
‘robber’ (literally ‘reaver’) was *roeyvae(ae)ra in Early MLb. The source of MLb *ceoe
is i-umlaut of OLF 4. Thus, hdren became *fceceran in Early MLb.

At some time during MLb, the monophthongs *ee, *oece, and *20 must have
“broken” into *ee, *@oe, and *0d. After this, the two parts of the diphthongs
dissimilated. For the back vowel, the stage oa, with a close-mid first part, is still present
in Geleen and the villages to the West of it (yréat ‘large’); this vowel has a

3 [ write voiceless final consonants that alternate with voiced consonants (dodi) by underlining them, both
in OLF and in MLb.



corresponding morphological umlaut (p@cet, plural of péat ‘paw’). In these areas,
dissimilation is complete for the original front vowel (ziael ‘soul’) and for the primary
umlaut (Ayers ‘hear’). In most of the remaining parts of East Limburgian (e.g.
Maasbracht, and the more peripheral dialect of Venlo to the North), these vowels have
simply turned into i9, y9, ua: zial, Ayara, yriat, past, pyat; these sounds are also
heard in some of the neighbouring areas such as Weert (West) Limburgian to the West
and Kerkrade Ripuarian to the South-East. I will transcribe these vowels as ea, gpa, and
oa when referring to the Geleen region, and as i9, y9, and ua when referring to the
other regions. In the East Limburgian city of Roermond, however, these vowels merge
with the close mid vowels and are pronounced ée, 6@, and 60. Since Roermond is
important in our story, I will generally cite Roermond forms quite often, but mention
one of the more conservative dialects when such forms contain any of these three
vowels.

The long higher mid vowels. The OLF vowel written <ie> continues West-Germanic
*eo (i.e. *iu with a-umlaut) when it occurs in liegon ‘tell a lie’, and *é, when it occurs in
hiera ‘here’ and the preterites riep ‘called out’, farliet ‘left’. The vowel written <uo>
continues West-Germanic *¢ and occurs in fuot ‘foot’, ruopen ‘call out’, and with final
devoicing in guot ‘good’, muot ‘mood’, fluot ‘flood’ (dative fluode). These vowels may
have been diphthongs, but since later dialects show evidence of the original /e:/ and
/o:/, there are three possibilities, all problematic: the psalms were from different
dialects than the later tone dialects, or /ie/ and /uo/ later changed back to /e:/ and
/o:/, or written ie and uo actually represent contemporary /e:/ and /o:/. For Early MLb,
I simply write *leeyan ‘tell a lie’ and *voot ‘foot’.

The source of MLb *@@ is i-umlaut of OLF *00. We can assume that OLF *gruoni
‘green’ was *yreeno in Early MLb.

The long low vowel. The OLF long vowel written <a> continues West-Germanic d
(Germanic *¢)). The traditional notation is d: sldpan ‘sleep’, jar ‘year’, gdvon ‘they
gave’. Considering its later reflexes, it was probably pronounced as the back vowel [a:]
in the Franconian areas. For early MLb, I write slaapan.

All of the later dialects can have i-umlaut of this vowel, so we can safely assume
kasi > *kaeaez1 > *kaaeza. None of the later dialects makes a difference between this
*aea from umlauted PWG *d and *ee from monophthongized PWG *ai (which was
discussed above). Thus, we have Geleen kises, Maasbracht kias, and Roermond kées.
It is likely, therefore, that the two vowels must have fallen together some time during
MLD, perhaps early. Since the MHG handbooks distinguish the two sounds, however,
writing them as <&> and <€>, [ will distinguish *aa and *ee for Early MLb.

The short high vowels. The OLF short vowels written <i> and <u> continue West
Germanic *i and *u: ist ‘is’, tunga ‘tongue’, ruggi ‘back (ridge)’. If we take into
consideration their reflexes in any modern West Germanic language, the vowels written
i and u in older West Germanic scribal traditions must usually be regarded as not
entirely high, i.e. as 1, 0, and (with umlaut) Y. This must have been especially true of
OLF, since these vowels would later become ee, oo and @@ after Open Syllable
Lengthening, as the table indicates. Following most work on dialects in these regions, I
write the vowels as e, 0 and @ (MLb *es, *tongo, *regga).



The short low vowel. The OLF short vowel written <a> continues West Germanic *a
without i-umlaut: sal ‘shall’, craft ‘strength’.

The short front mid vowel. The OLF orthographic symbol <e>, when referring to a
short vowel, continues two different West Germanic sources: *a with i-umlaut, and *e.
Since the later East Limburgian dialects (although not Venlo) distinguish between @ as
a reflex of PWG *e without i-umlaut and € as a reflex of PWG *e and *a with i-umlaut,
the distinction must have been available in OLF if this language is to be the predecessor
of those dialects. The distinction was not always available in the form of an i or j in the
next syllable. Thus, the attested OLF forms tellon ‘tell’ and settan ‘set’ have an original
*a with i-umlaut (PWG *taljan, *satjan) without having an i in the second syllable,
whereas present-day East Limburgian has telon ‘count’ and zeton with overt reflexes
of i-umlaut. If all OLF e had been pronounced in the same way, the modern reflexes of
tellon and settan would have been taelon and zaeton, with the same vowel as in
vaxton ‘fight’ from fehtan. It seems likely, therefore, that the OLF symbol e stood for
two different vowels, a higher one in the case of i-umlaut of *a or *e, and a lower one in
the case of *e without i-umlaut. This situation is the same as with the scribal traditions
of most Old High German dialects, in which the contrast was not written but for which a
contrast is nowadays generally assumed on the basis of some later dialects (Middle
High German grammars write ¢ for € and ¢ for @).* Thus, we can assume MLD tellan,
zetton, beddo ‘bed’, weggo ‘loaf’, best ‘best’ (< *batist).

The short back mid vowel. The OLF short vowel written <o> continues West
Germanic *o (a-umlaut of Germanic u): folkon ‘people’, thorna ‘thorn’. It was probably
[2]. Since OLF o arises from a-umlaut, we do not expect many opportunities for i-
umlaut; the attested form ovir ‘over’ could be the basis of MLb *cevar and NLb
0eeevor, a local variant of @@var (< *@var < *uvir).

3.4. Reconstruction of the Early Middle Limburgian consonant system

Three changes in consonants are relevant to the conditioning of tone. First, obstruents
devoiced in final position. This First Final Devoicing is already apparent in the attested
OLF, and marked in this paper by underlining (e.g. got ‘God-NOMSG’ versus godis
‘God-GENSG’). Second, non-geminate fricatives became voiced in intervocalic position
(kdsi > keeza). Third, vowels in final unstressed syllables were neutralized to schwa.
Three changes irrelevant to tonogenesis were: the voicing of most fricatives (fitir >
vyyr, séla > zeeld), followed by the change of non-intervocalic 8 (from #h) to d; and i-
umlaut, which had created the new vowels @@, cey, oece, and Y, merged the vowels of
awila and kdsi with those of fiiir and séla, and caused the split between @ and €. Eastern
Low Franconian shares all of these six changes with most High German dialects,
including Ripuarian and Moselle Franconian. Examples of MLb words in this stage are
wiin, vyyr, yyla, fiuus, deef, yrogns, book, kleina, breit, roeyvaaers, Ioupan,
zeelo, kaeaza, ficeceran, doot, slaapan. The Central Franconian dialects differed
from their Low Franconian neighbours only in their voiceless obstruents (boox,
Ioufon, slaafan).

4 van Wijk (1912/1929) uses the notations e and ¢ for OLF (e.g. rellon, settan, gévan, féhtan).
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3.5. The dialects in space

This paper mainly refer to those dialects that have no tone-related segmental changes,
namely Geleen and the towns and villages to the West of it, and the villages between
Roermond and Sittard. The Roermond dialect will be referred to because there is
reliable information about its tones in a dictionary (Kats 1985), but the opening
diphthongs /ea, @9, 09/ have monophthongized and merged with /ee, @@, oo/. The
(older) Sittard dialect will be referred to, but here /ée, 66, 60/ have diphthongized to
/€i, cei, du/ (Dols 1944), causing a merger with schwa-drop-caused /£i, cei, du/, while
/ea, 9, 09/ have turned into /ée, 46, 60/ as in Roermond. The city of Venlo, in the
Northern periphery of East Limburgian, is very different and will only very occasionally
be mentioned. The Central and West Limburgian dialects of Maastricht, Weert, and the
whole Belgian part of Limburg are too different to discuss. In the German part of East
Limburgian (e.g. Diilken), the dialects are different as well.

For the present-day forms transcribed in this paper without location the segmental
part will be based on the Geleen dialect, but the tones will be based only on absolutely
reliable sources, namely on the Roermond data by Kats (1985), the Sittard data by Dols
(1944), and occasional Maasbracht data by Ben Hermans (p.c.). If these reliable sources
reveal regional variation in tone, this will be noted with markings such as “Rm.” and
“Sitt.” where needed. If all reliable sources mention the same tone, and this tone does
not contradict the present author’s less reliable knowledge of Geleen, I will generalize
this tone on the otherwise Geleen-based transcription without further comment. This
transcription strategy is not 100 percent error-proof, but is currently optimal for
combining maximally contrastive segmental transcriptions with maximally reliable tone
transcriptions.

4. Reconstruction of the Early Middle Limburgian accent

The first pattern to explain is why the Early MLb long non-high vowels (*aa, *ee, *32,
*ee, *@@, *00) later on came to behave differently from the long high vowels (*ii, *yy,
*uu), the diphthongs (*€i, *au), and the short vowels (*a, *ze, *¢, *2, *e, *@, *0). The
basic proposal will be that the six long non-high vowels were bimoraic, and that all the
others were monomoraic. The following sections discuss in detail the reconstructed
synchronic representations of all these sounds.

For each sound we have to distinguish three kinds of representations. First, there is
the underlying form. The absence or presence (in the underlying form) of accent
placement or tones will tell us what kinds of lexical contrasts the language has. The
second relevant representation is the phonological surface structure, which is a prosodic
structure containing metrical material (moras, syllables, feet) and tones (H, L). This is
the structure that the speaker’s grammar has to create out of the underlying form, and it
is also the structure that the listener has to create out of overt auditory-phonetic
information. The third relevant representation, then, is this overt auditory-phonetic
pronunciation. Since the case of language evolution presented in this paper is proposed
to reside for a large part in acquisition, and the acquisition processes proposed in this
paper depend on the idea that the child has to invent phonological structures on the basis
of overt primary language data, the phonetic representation under scrutiny here must be
of an auditory rather than of an articulatory nature.
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4.1. Underlying forms of non-high vowels in open syllables: a moraicity contrast

As is evident from table (5), Early MLb non-high vowels were contrastive for length. If
we disregard some possible slight detail in vowel quality, we can see several short—long
pairs, for instance *e ~ *ee, *3 ~ *29, and *a ~ *aa. If length was contrastive, it had to
be indicated in the underlying form. I follow here the usual solution of writing short
vowels as monomoraic, long vowels as bimoraic. The underlying timing structures for
short and long non-high vowels, then, are those presented in (6).

(6) Early MLb underlying forms for short non-high vowels

T T S S A S S S R |
namd wako bekd opon femdl Kkegkond stovad
‘name’ ‘week’ ‘brook’ ‘open’ ‘heaven’ ‘kitchen’ ‘stove’

(7) Early MLb underlying forms for long non-high vowels

K K Hp p Hp p Hop [ Hp o p
| | | L] L] | | | L
slaap+dn kaeazd zeeld ficccer+aon bdd3nsd
‘sleep—INF’ ‘cheese’ ‘soul’ ‘hear—INF’ ‘bean’
o o
speeydl Yyreenod kook?d
‘mirror’ ‘green’ ‘cake’

I could have written each vowel in (7) with a single vowel symbol connected to two
moras. This is often done in the notation of metrical structures. I chose instead to use
the slightly redundant two-symbol notation here for the sake of readability, i.e. in order
to have segmental representations that are similar to the linearized abbreviations of
these underlying forms, which are |slaapan|, |kaaza|, |zeels|, and so on.

The underlying forms in (7) contain no marks for stress. This is because MLb did
not have lexical stress. All stress was assigned by the grammar, as shown in the next
section.

4.2. Surface structures for non-high vowels in open syllables: moraic stress

Stress in OLF quite likely fell on the first syllable of a word, disregarding a limited
number of unstressed prefixes such as ge- and far-. As we see in table (5), the first
syllable of a word could contain any of ten long vowels and diphthongs and any of five
short vowels. The last syllable of a word could contain only a short vowel, mostly -a, -e,
-1 and -o. Because these final vowels historically derive from Proto-Indo-European long
vowels, the reduced inventory of final vowels must be a Germanic innovation, and
scholars agree that the cause of this reduction is the Germanic shift from a lexical accent
on the first or second syllable to a grammatical accent on the first syllable. This accent
shift caused initial syllables to become increasingly longer, and final syllables to
become increasingly shorter.

In MLb, the unstressed vowel inventory had shrunk even more. There may not have
been any other final unstressed vowels than *3, and full unstressed vowels only in
derivational suffixes such as -liik ‘-ly’ and -akiin ‘(diminutive)’. We can assume, then,
that Early MLb, like OLF, had a grammatical accent that fell within the first syllable
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(again disregarding some unstressed prefixes), even in words that derive from Latin,
such as *kg@kana ‘kitchen’ < coquina.

I propose that the MLb accent was not carried by the initial syllable but by the
initial mora (for a possible explanation, see the following section). The difference is
illustrated by considering the alignment of sentence-internal focus intonation contours,
which I assume to have been H*L for declarative focus (where H* is the high focus tone
and L the transition to the low boundary tone) and L*H for interrogative focus (where
L* is the low focus tone and H the transition to a high or high-low boundary tone). In
present-day German, Dutch and English we can assume that the tone bearer is the
syllable, and that it can host two tones, so that the stressed syllable (i.e. the accented
syllable of the stressed word) carries the whole HL (or LH) movement. In MLb, I
assume that the tone bearer was the mora, and that it could host only a single tone. The
H* (or L*) was then connected only to the first mora, while the boundary L (or H) was
connected to the following moras. This leads to the surface structures in (8) and (9).

(8) Early MLb surface structures for short non-high vowels, aligned to H*L

H L H L H L H L H L H L H L
[ [ [ [ [ /N [
namd waka beko opon fiemal kgkona stovo

(9) Early MLb surface structures for long non-high vowel, aligned to H*L

H L H L H L H L H L

[/ \ [/ \ [ /\ I/ \ [ /\
slaapan kaea®zd zeelo ficceran bd2mno
H L H L H L

[/ \ [/ \ [/ \
speeyal yreena kooka

The recipe for creating these structures can thus be formulated as follows:

(10) Recipe for creating tone structures inside MLb sentences
a. the declarative focus intonation is H*L, the interrogative focus intonation is L*H;
b. the first mora of a word carries the accent;
¢. moras can host one tone (H or L);

d. tones are aligned from left to right, starting with the accented mora.

Present-day reflexes. For the long non-high vowels in (9), the structures in (9) have
survived to the present day, at least for those words that did not lose the second syllable.
These divide into four types, all of which can be seen in (11) and (12): words that used
to consist of three or more syllables, disyllabic words whose second syllable used to end
in -ar, -al, or -am, or -an (e.g. the infinitive and first and third persons plural present
and past of most verbs, the past participle of strong verbs, the plural of most nouns
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whose singular ended in -9, the first constituent of many compounds, and the masculine
singular of adjectives, which derives from the MLb accusative case), some disyllabic
words whose second syllable ended in -9 (namely the plural and feminine singular of
adjectives ending in a MLb plosive or voiceless consonant cluster), and a couple of
monosyllabic words that ended in a vowel. For such words, the present-day reflexes of
long non-high vowels in open syllables usually follow the structures in (9), i.e. they
carry the acute accent.

In non-voiced cases, i.e. where the following consonant was and is voiceless, or
where there was no following consonant, the predictability of the present-day accent
from the structures in (9) is nearly perfect, as can be seen in (11). The only exceptions
are formed by two specific morphological categories, namely some comparative forms
of adjectives and the first and third person plural of the past tense of a number of strong
verbs.

(11) Modern forms with originally long non-high vowels in open syllables,
non-voiced case: nearly always acute

Early MLb *aa > Gel. Rm. Sitt. 32: fI3opan’ ‘sleep-INF/1,3PL’ < *slaapan,
I5oton ‘let-INF/1,3PL’, yaflSopan ‘slept (p.p.)’ < *yoflaapan, yeldoton ‘let
(p.p.)’, Jtrdotan ‘streets’, Adokan ‘hooks’, [dopavleif ‘mutton’, ftrdotondrak
‘street refuse’, m3otan f.pl. ‘measures’

Early MLb *aa > Gel. éa (Rm. Sitt. ée): yaspréakalak ‘talkative’ (cf. NHG
Gesprdch ‘talk’) < *yaspraeaekaliik, Sitt. éekar ‘bucket’

Early MLb *ee > Gel. éa (Rm. Sitt. ée): zéa ‘sea’
Early MLb *cece > Gel. éa (Rm. Sitt. @): (no cases known)

Early MLb *30 > Gel. 6a (Rm. Sitt. 60): yréata ‘large-PL/FEMSG’ < *yroota,
yréaton® ‘large-MASCSG’ < *yroaton ‘(acc.)’, ftéaton ‘thrust-INF/1,3PL’,
yaftéatan ‘thrust (p.p.)’, Rm. Sitt. yrootar ‘larger’

Early MLb *ee > Gel. Rm. ée (Sitt. £i): déepa ‘deep-PL/FEMSG’, déepan ‘deep-
MAscSG’, Rm. deépar ‘deeper’, yonéeton ‘enjoy’, féeton ‘shoot’, Sitt.
fléiton ‘close’, zéeka ‘infected-PL/FEMSG’, zéekan ‘infected-MASCSG’, Rm.
fléepan / Sitt. fleipan’ ‘slept-1,3PL’, Rm. 1éetan / Sitt. leiton ‘let-PAsT1,3PL’,
Rm. réepan / Sitt. reipan ‘called-1,3PL’, knée ‘knee’ (Sitt. knéi; Rm. knij)

> The final -n of the infinitive, past participle, and most other forms written here with -an shows up only
before words that start with a vowel (i.e. a glottal stop) or fi, thereby usually replacing the glottal stop or
fi. Because the citation form drops n, few authors on Limburgian include n in their transcriptions. I do
write -9n in this paper in order to distinguish these NLb forms unambiguously from MLb forms that
ended in a -9 that was later lost. Thus, MLb had *straata ~ *straatan ‘street ~ streets’, NLb has ftrdot
~ ftr3ota(n), the last of which is written here as ftr3oton. This n is similar to ‘linking »’ in English in
that it is also used in some non-etymological cases such as after the enclitic -z3 ‘you-SG’. However, it
cannot be used ‘intrusively’ after adjectival plurals and feminine singulars such as yréate and déepo,
i.e. those words that exceptionally retained MLDb final -a.

% The final -n of the masculine singular of adjectives shows up before words that start with a vowel, i, d,
t, or n; the glottal stop or A need not be deleted. In other positions, the -n is deleted (in Venlo, it turns
into -m before b).

! According to Dols (1944), the diphthong in these three Sittard past tenses betrays an earlier acute.
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Early MLb *@¢@ > Gel. Rm. 6o (Sitt. cei): zdgkon ‘seek’, zdoto ‘sweet-
PL/FEMSG’, zéoton ‘sweet-MASCSG’

Early MLb *00 > Gel. Rm. 60 (Sitt. Su): réopan ‘call-INF/1,3PL’, yaréopan
‘called (p.p.)’, k6o ‘cow’ (Sitt. kdu; Rm. ku)

In voiced cases, the great majority of present-day polysyllables has an acute as well, at
least in Sittard, as can be seen in (12). A non-negligible minority, though, is seen to
have an unexpected circumflex, especially in Roermond (as observed by Dols 1944).
An explanation for these exceptions was given both by Maurmann (1898) and by Dols
and is discussed in §7.3.

(12) Modern forms with originally long non-high vowels in open syllables,
voiced case: usually acute

Early MLb *aa > Gel. Rm. Sitt. 32: jSomar ‘a pity’, fwdoyar ‘brother-in-law’,
Rm. vra3yan / Sitt. vrdoyan ‘ask-INF/1,3PL’, Rm. ra3jan / Sitt. r50an ‘guess’
< *raadan, Rm. brd3jan / Sitt. brdoan ‘fry’ < *braadan, blodzan ‘blow’,
yabla5zan ‘blown’

Early MLb *aa > Gel. éa (Rm. Sitt. ée): jéamoaron ‘lament’, kréamor
‘salesman’, léayan ‘low-MAscSG’, Rm. Sitt. leéyar ‘lower’, yabéaron
‘strive’, Rm. ke€zan m.pl. ‘cheeses’, Aéaren ‘herring’ < *Aaaerenk

Early MLb *ee > Gel. éa (Rm. Sitt. ée): kéaran ‘turn-INF/1,3PL’ < *keeran <
OLF kéran

Early MLb *oece > Gel. da (Rm. Sitt. 4@): fidaran ‘hear’
Early MLb *22 > Gel. 6a (Rm. Sitt. 60): béanan f.pl. ‘beans’

Early MLDb *ee > Gel. Rm. ée (Sitt. €i): kéezan ‘choose’, varléezan ‘lose’ (Rm.
vorléeran), déenan ‘serve’, léeyan ‘tell a lie’, vléeyan ‘fly’, badréeyon
‘cheat’, Rm. fpeéyal / Sitt. {péiyal m. ‘mirror’

Early MLb *@@ > Gel. Rm. é@ (Sitt. cei): végron ‘lead’, réoran ‘stir’, véglon
‘feel’, f[péolon ‘wash the dishes’, badrédgvon ‘disappoint’, vé@yan ‘cement,
add’

Early MLb *00 > Gel. Rm. 60 (Sitt. 3u): Rm. idovon / Mbr. foovan / Sitt.
A3uvan~Aditivan ‘need’, Rm. blooman / Sitt. bloiman ‘flowers’

4.3. Pronunciation of non-high vowels in open syllables

Duration of vowels in OLF: short moras. The predecessor of MLb, Old Low
Franconian, still had some full (although short) vowels in unstressed syllables, from
which we can conclude that the Germanic shift to initial stress had not run to
completion yet. In order to accommodate a final vowel contrast, the final syllable in
OLF must have taken up an appreciable part of the time needed to pronounce the whole
word. In such a situation, where final syllables are relatively long (as compared with
later stages of the language), duration is probably not yet the main auditory cue to
phonological stress. As a result, duration was a cue to phonological vowel length only:
the short vowels may still have been pronounced really short, say 100 ms, and the long
vowels twice that, i.e. 200 ms. Thus, we transcribe [namo] but [sla:pan].
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Duration of short vowels in MLb open syllables: long moras. Vowel durations
changed in Early Middle Limburgian. The only allowed final vowel was -9, and this
must have been allowed to be pronounced with a very short duration, so that more of the
duration could shift to the initial (i.e. stressed) syllable. In such a situation, duration can
become an important auditory cue to stress. We can assume that language users match
their own and others’ comprehension and production, so speakers will avoid producing
stressed vowels with a duration of only 100 milliseconds.

The avoidance of very short rhymes must have affected most those syllables whose
rhymes consisted of only a short vowel. The idea is that all other kinds of stressed
syllables had something to contribute to length: long vowels may have been 200 ms
long, and in closed syllables with a short vowel the coda consonant could contribute to
the duration of the syllable, making it perhaps 160 ms. Open syllables with short vowels
were now problematic if they lasted only 100 ms, which was too short for a listener to
perceive them as stressed. Speakers will thus have lengthened specifically these vowels,
perhaps to, say, 130 ms. The vowels in (8) were thus pronounced as half-long, e.g.
*nama was pronounced [na'ma].

That this lengthening occurred is uncontroversial, because all these vowels would
ultimately end up as long after a process of Open Syllable Lengthening (OSL), in
Limburgian as well as in many other West Germanic languages, among which present-
day standard English ([neim]), German ([na:ma]) and Dutch ([na:m]). This process is
generally thought to have taken several centuries to complete, and I propose that its
consequences made themselves heard already in Early MLb.

MLb long vowels: incomplete push chain effect and short moras. The
lengthening of the short non-high vowels may have caused the long non-high vowels to
lengthen, but not to double the duration of a short vowel, i.e. not to 260 ms. We know
this because in the West Germanic languages where OSL took place, the two kinds of
vowels ended up being equally long (e.g. the lengthened vowel in Dutch maken is
nowadays the same as the originally long vowel in Dutch slapen). Perhaps they just
lengthened to 220 ms in MLb. I still simply write [sla:pan]. If these 220 ms count as
two moras, these moras must each have been shorter (namely 110 ms) than the
lengthened mora of the short vowel (130 ms).

The alignment of the tone movement. In order to get the first “phonetic” tone
distribution started, we need one assumption about the phonetic implementation of the
surface structures in (8) and (9). The proposed phonetic implementation rule is simply:
a high tone is audible on every voiced segment that is linked to a H in the surface
structure, and a low tone is audible on every voiced segment linked to an L. The
auditory forms of the words in (8) and (9) are therefore [A&'h3], [Wee k3], [bék3],
[5panl, [Aémdl], [kékdnd], [st6vd], [sla:pdn], [k&:2d], [z&:15], [Ace:idn],
[b3:03], [spé:yall, [Yiamd], [ko:ka].

The monomoraic circumflex. The short vowels in open syllable, like [4'], carry
relatively long high tones: if counted from the mora head, they last 130 ms, as opposed
to the high tones in words with long vowels, which last only 110 ms (i.e. one half of 220
ms). We could call this opposition monomoraic circumflex versus bimoraic acute, and
perhaps write the above words in a mixed phonological-phonetic orthography
(phonological length; phonetic accent) as *nama, *w&ka, *beka, *5pon, *fiemal,
*k@kona, *stova, *sldapan, *kaeaeza, *zéelo, *ficeceran, *bIona, *spéeyal,
*yréena, and *koéoka.
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Foreshadowings. In the auditory forms we already see two factors that contribute
to the later tone contrast and its conditioning. First, the enhanced duration of the
monomoraic high tones will later lead to their reinterpretation as linked to two moras
rather than one (§5.1). Second, tone is audible on voiced consonants, not on unvoiced
consonants. This difference will later lead (twice) to the cross-generational preservation
of an association line to L for voiced consonants but not for unvoiced consonants (§5.5,
§7.2,87.3).

4.4. Short and long non-high vowels in closed syllables

If a short V was monomoraic and a long VV was bimoraic, how many moras went into
a VC rhyme? In general, languages differ as to whether they count coda consonants as
moraic. For MLb, I propose that codas in monosyllabic words were not moraic. The
main reason for this is the phonetic duration of VC rhymes as compared to V and VV
rhymes.

There are two reasons to think that the vowel in VC sequences was phonetically
short, i.e. that these rhymes were pronounced [VC], not [V'C]. The first reason is
theoretical and has been explained before: the C contributed to the duration of the
rhyme, so that the vowel did not have to be lengthened in order to provide a duration
cue for foot headship. The second reason is observational and involves back projection:
the present-day languages that underwent OSL retain a length distinction between
original [VC] and [V:C] rhymes (e.g. NLb man vs. [5op, NHG Mann vs. Schaf),
whereas the original length distinction between [V] and [V:] rhymes has been lost (e.g.
NLb draayan vs. vrdoyan; a full merger is seen in NHG tragen versus fragen, both
with the same long [a:]).

Imagine now a child who has to learn Middle Limburgian and has to decide on the
number of moras in a [VC] rhyme. If such a rhyme is ambiguously monomoraic or
bimoraic in languages with a [V] ~ [V:] opposition, it must be biased towards
monomoraic in languages with a [V'] ~ [V:] opposition, because the duration of [VC]
is closer to that of a monomoraic V in languages that pronounce this as a lengthened
[V-] than in languages that pronounce this as a really short [V]. Thus, I propose that
MLD children interpreted the [VC] rhyme as monomoraic. Some surface structures are
shown in (13) and (14).

In (13), we see that closed syllables with short vowels consisted of one mora. The
vowel heads the mora, and all consonants that follow the vowel are included as satellites
into this same mora. In the case of monosyllabic words, no L is included in the
structure; since these structures reflect a sentence-internal alignment with H*L, there is
room for the L to be realized on the first syllable of the next word, analogously to what
happens in (2).}

(13) Early MLb structures for short vowels in closed syllables

T A
man fhont fhaldoan kop kesta lapk lapggo
‘man’ ‘dog’ ‘hold’ ‘head’ ‘chest’ ‘long’ long (adv.)

8 Sentence-finally, the L would either have to be deleted or (more interestingly) incorporated somehow
into the last mora (a case of tone crowding).
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In (14) we see that closed syllables with long vowels consist of two moras. There is
always room to host both the H and the L tone.

(14) Early MLb surface structures for long non-high vowels in closed syllables

HL H L H L HL HL H L HL

|1 RN I/ N\ |1 |1 I/ N\ |1

L T TR bp [y [
R R ST A T S| A SBE
jaar e€€erstd reestdr yrddt deef wggstd book
‘year’ “first’ ‘grid’ ‘great’ ‘thief’ ‘savage’ ‘book’

If, as usual, the intonational cue to stress was implemented as a tonal movement directly
after the first mora, *deev must have been pronounced as [déef] or [dééf] depending
on the intonation contour of the sentence.

Present-day reflexes. The structures in (14) have survived in modern Limburgian, if a
final schwa was not lost later. The forms are either MLb monosyllables (e.g. most
masculine and neuter singular nouns, the imperative singular of most strong verbs, and
the independent forms of most adjectives) or MLb polysyllables with the first syllable
ending in -s or -r. The predictability is perfect: all of these forms have an acute accent
and I am not aware of any exceptions in Geleen, Roermond, or Sittard.’

(15) Modern forms with originally long non-high vowels in closed syllable: acute

Early MLb *aa > 32: {15op ‘sleep-IMPSG’ < *slaap, 150t ‘let-IMPSG’, f13op m.
‘sleep’ (OLF sldp), §5op n. ‘sheep’ < *sxaap, jdor n. ‘year’ (OLF idr), wdor
‘true’, fwdor ‘heavy’, Ador m. ‘hair’, d5ot m. ‘deed’ (OLF misddt ‘crime’), r3ot
m. ‘advice’, dr3dt m. ‘thread’, p3d1 m. ‘pole’, mdoltiit m. ‘meal’, krdom
‘shop’, p3afon ‘Easter’ < *paasxan ‘Easter-DATPL’

Early MLb *aea > Gel. éa, Rm. Sitt. ée: (no instances known)

Early MLb *ge > Gel. éa, Rm. Sitt. ée: fiéal ‘whole’ (cf. non-monophtongized
OHG heil), éafto (Rm. éersta) ‘first-PL/FEMSG’ < *eersto (MHG érste),
éafton (Rm. éerston) ‘first-MASCSG’

Early MLb *cece > Gel. da, Rm. Sitt. 6@: réastor m. ‘grid’

Early MLDb *92 > Gel. 6a, Rm. Sitt. 60: yréat ‘great’, déat m. ‘death’ (OLF do1),
déat ‘dead’, réat ‘red’, 16an n. ‘salary’, ftéat m. ‘thrust’, tban m. ‘tone’,
ftéattéan ‘acute accent’, Adax ‘high’ < *A29x (i.e. not *A29x)

Early MLb *ee > Gel. Rm. ée, Sitt. éi: déef m. ‘thief’, 1éef ‘nice, cute’, 1éex(t)
‘light’ (OLF lioht), déep ‘deep’, féet ‘shoot-IMPSG’, yonéet ‘enjoy yourself’

Early MLb *@@ > Gel. Rm. @, Sitt. cei: wdgston ‘savage-MASCSG’

Early MLb *00 > Gel. Rm. 60, Sitt. 3u: béok n. ‘book’, déok m. ‘cloth’ (NHG
Tuch n.), A6ot m. ‘hat’, A6ok m. ‘corner’, Adostan ‘cough’, y6éot ‘good’,
bléot ‘blood’, méot ‘mood, courage’, Aidon ‘chicken’, ftéol ‘chair’

? Some imperative singulars have a circumflex in the Low Franconian — Ripuaric transition dialects of
Moresnet (Jongen 1972: 42): {153p.
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4.5. Diphthongs

I propose that the MLb diphthongs *€i, *oey, and *ou were monomoraic. When short
vowels in open syllables lengthen to half-long, their duration will approach that of the
diphthongs, which do not have to lengthen (their duration is already compatible with
foot headship). As the duration of short vowels in open syllable increases, a child
learning MLb becomes more likely to perceive a diphthong as a single mora, as long as
the comparably long lengthened vowel is perceived as a single mora.

Structurally, the diphthongs *€i, *cey, and *ou can be interpreted as monomoraic if
we regard them as the underlying VC sequences /gj/, /cey/ and /ow/, and if coda
consonants are still non-moraic. Conversely, if the diphthongs are VC sequences, they
side with other VC sequences in not requiring lengthening of the first part in open
syllables, and in being interpreted by learner as equally long as the lengthened vowels in
open syllables, i.e. as monomoraic. We see some example words in (16), which
assumes, as before, default left-to-right tone assignment on moras.

(16) Early MLb structures for diphthongs

H L H H L H L H
| | | I / \ | | I
klejna brejt reyvaera lowpan drowm
‘small’ ‘broad’ ‘robber’ ‘walk’ ‘dream’

If Middle Limburgian had the default phonetic interpretation of the link between
segments and tones (§4.3), *loupan must have been pronounced as [fév’vpéfl] or
[i:‘)v‘vpér’l] depending on the intonation contour of the sentence. Aligned with H*L, the
words in (16) sounded like [kiéfnd], [bféjt], [fdeqvatd], [[5wpdn], and [dfswin],
with the usual restriction of not sounding tone on voiceless segments.

The new situation. If we compare the data in (16) with those of the previous
section, we see that Middle Limburgian had moving tones on long vowels, and level
tones on diphthongs. The same diversion between monophthongs and diphthongs
occurred in the early history of Lithuanian tonogenesis. Garde (1976) gives the form
/sé:dé:tei/, in which the two long vowels receive an acute, and the diphthong a
circumflex."

4.6. The long high vowels: monomoraic

The cross-linguistic weight distinction between CVV and CVC (§4.4) and the parallel
development found in Lithuanian (§4.5) are enough for me to judge the proposed early
MLb structures as typologically feasible. We do still have to explain why the high
vowels (*ii, *yy, *uu) side with the diphthongs and short vowels rather than with the
other long vowels, as they do in Lithuanian. In Lithuanian, the long high vowels receive
an acute accent, suggesting that they were bimoraic in Lithuanian just like the non-high
vowels. By contrast, I propose that in early MLb the long high vowels were
monomoraic. Unlike Lithuanian /i:/ and /u:/, the MLb long high vowels did not have

% Garde’s notation indicates that the diphthong was bimoraic, as in a later stage of MLb. It may have
started its life as monomoraic, though.
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to contrast with short vowels (all MLb short vowels were non-high), so that they were
not pushed towards the duration of 220 ms that I proposed for the non-high long
vowels. Also, long high vowels tend to be universally shorter than long non-high
vowels, so that their duration may have been shorter than the old duration of the non-
high vowels, which was 200 ms. Perhaps it was 170 ms, close to the duration of the
lengthened short vowels. It was easy for a learner, then, to interpret these high vowels
as monomoraic.

If the MLb long high vowels were monomoraic, there are still two possibilities for
their phonological surface representation: they were phonologically simple short vowels
(/i/, /y/, /u/), or they were, like the diphthongs, VC structures (/ij/, /yy/, /uw/). It is
unlikely that *ii and *uu were short, since their later reflexes before /st/ are long (Rm.
liiston ‘lists’, vutiston ‘fists’), whereas the later reflexes of the short vowels before
/st/ are still short (Rm. kastan ‘cupboards’, kaston ‘cost’, kestan ‘chests’, koeston
‘coasts’). So it is likely that *ii and *uu were diphthongal VC structures (with non-
moraic C). Liberman (1999) actually argues that *ii and *uu were the diphthongs /ij/
and /uw/ in the whole West-Germanic area. This would explain the fact that when later
the lengthening of vowels in open syllables started to crowd the vowel space, the high
vowels changed towards [aj] and [aw] independently in at least three unconnected
areas (England, Brabant, and Bavaria, ultimately leading to the diphthongs in ‘wine’
and ‘house’ in standard English, Dutch, and German). The fact that none of the
Scandinavian languages has developed this kind of diphthongs, despite the same
lengthening of vowels in open syllables, should then be attributed to the idea that the
Scandinavian high vowels were genuinely bimoraic /i:/ and /u:/. Thus, an explanation
for the difference between Lithuanian and Limburgian is given in the structures in (17).

(17) Early MLb structures for long high vowels

A
L S S A N
blijvon tijt yyla druwva fiuws
‘stay’ ‘time’ ‘owl’ ‘grape’ ‘house’

Foreshadowings. Given the diversion between non-high monophthongs on the one
hand, and diphthongs and high vowels on the other hand, we can now already see the
contours of an explanation for the behaviour of the words in §1 and §2: modern
fl3opan ‘large’ has a moving tone because it has an original long vowel (MLb
*slaapan), while breit ‘broad’ and lafjk ‘long” have level tones because they have an
original diphthong or short vowel. But we can also see that several issues still have to be
settled: the apparent bimoraicity of modern breit and lafk is related to a MLb process
of open syllable lengthening (§5), and the fact that the moving tone in kniin ‘rabbits’ is
different from the level tone in kniin ‘rabbit’ is related to a later process of final schwa
drop (§7).

4.7. Geminate consonants: moraic

There is an exception to the non-moraicness of coda consonants. If the coda consonant
is the first half of a geminate, it has to be represented lexically by a separate mora, at
least according to the usual view of the singleton—geminate distinction in universalist
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phonology. Thus, both long vowels (§4.1) and long consonants have an additional
underlying mora. Surface structures will reflect this. Examples are in (18).

(18) Early MLb structures for geminates

H L H L
[/ \ [ /\
[T T
beddos Kkatta
‘bed’ ‘cat’

I propose, therefore, that geminates project a mora, whereas syllable-final sonorants do
not, e.g. that *katta ‘cat’ has three moras but *kanta ‘side’ (§4.4) only two.

Under the usual assumptions, the articulations must have been [Béc\ic\lé]A,. and
[kattd]... The auditory forms must just have been [bédd>],.. and [kAattd].., because
tones can only be heard on voiced consonants. In other words, an intrasyllabic fall was
heard on *bedda, but not on *katta.

4.8. The predictable accent contrast and its phonetic correlates

The previous sections illustrate that Early MLb and other Franconian dialects had a
predictable (i.e. non-lexical) phonological accent contrast. The accent could be
predicted by the number of moras in the syllable, which was always unambiguously
derivable from the phonetic duration.

First, there was the predictable phonetic acute accent: when aligned to H*L, this
was realized as a short H mora followed by L. It audibly occurred in the long non-high
vowels [dal, [@a&], [é8], [cece], [33], [ée], [60], and [60], and in the voiced
geminates such as [én:] and [éax]. There was also a predictable phonetic circumflex
accent: when aligned to H*L, this was realized as a long H mora. It audibly occurred in
the lengthened vowels [&°], [&'], [€], [3°], [é'], [6'], and [6°], in the long non-high
vowels [ij], [y{q], and [GW], in the diphthongs [£j], [deq], and [3W], and in sequences
of a short vowel and a voiced non-geminate coda (which was always a sonorant) such as
[é11]. The remaining rhymes were sequences of a short vowel and a voiceless coda. The
geminate case was articulatorily acute, i.e. had an early fall ([£s5]..), while the non-
geminate case was articulatorily circumflex, i.e. had a late fall ([€5]..), but auditorily
both were ambiguous ([£s].., [€ss]..), because tone cannot be heard on voiceless
segments.

5. The Late Middle Limburgian bimoraic reanalysis

It is a surprisingly small step from the predictable phonetic accent contrast described in
§4.8 to a lexical accent contrast. Since the predictability in §4.8 depends on knowing the
number of moras in the first syllable, all that is needed for the switch to occur is that the
lexical length contrast, which relies on having different numbers of moras in a syllable,
is suspended. Precisely that is what happened when Open Syllable Lengthening
proceeded in Late Middle Limburgian and its Central Franconian neighbours.
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5.1. Even more lengthening of vowels in open syllables

In §4.3 we saw that as a result of the West-Germanic initial stress shift, phonologically
short (i.e. monomoraic) vowels in open syllables were phonetically half-long. Thus,
*makan ‘make’ was pronounced [ma-kan].

When this lengthening progressed over the generations, the phonetic durations of
the phonologically short vowels in open syllable came very close to the durations of the
phonologically long vowels. As a result, some learners decided to ignore the duration
distinction between the two groups and to analyse the lengthened vowels as bimoraic.
We know that this happened in the histories of many current Germanic languages, and
our Franconian dialects formed no exception. But whereas in most languages the
lengthening vowels completely coalesced with the originally long vowels, the
Franconian dialects kept the distinction alive, albeit not in the mora count.

The location of the pitch drop in Early MLb was after the first syllable in these
words, i.e. [Ma&kan] and [A&'Ta], and it is this syllable alignment that the learners
honoured in their newly constructed phonological representations. If the vowels in
[Mma'kan] and [A&'Ta] are reinterpreted as bimoraic, and the tone movement is
interpreted as occurring after the first syllable, the learner has no option but to interpret
the H tone as including both the first and the second mora. The structures in (8) now
become those in (19). For the lengthened vowels, the distinction between *a and *€
was lost, either at this point or later; I will write both as €€ from now on.

(19) Late MLb surface structures for lengthened non-high vowels

H L H L H L H L H L H L
/\ | AN AN /\ | /\ / \ AN
R I L A
naamoa weeka odopan heemoal kgskano stoova

Present-day reflexes. For the lengthened non-high vowels in (19), the structures in (19)
have survived to the present day, at least for those words that did not lose the second
syllable (phonetically, the present-day circumflexes are longer than the acutes, a length
reversal that I return to in §9). Examples from present-day Limburgian are listed in (20)
and (21). All of these forms necessarily have two or more syllables, since no short
vowels occurred word-finally in Early MLb monosyllables.

(20) Modern forms with lengthened vowels in open syllables,
non-voiced case: always circumflex
Early MLb *a > aa: maakan ‘make’, naata ‘wet-PL/FEMSG’, aapan m.pl. ‘apes’

Early MLb *a > e€: wegkan f.pl. ‘weeks’, bregkan ‘break’, [pregkon ‘speak’,
ftegkan ‘sting’, e€ton ‘eat’, yeeton (Rm. yayeeton) ‘eaten’, be€tar ‘better’ <
*betara (OLF betera)

Early MLb *¢ > €€: begkan f.pl. ‘brooks’, pe€par m. ‘pepper’

Early MLb *2 > 93: 93pan ‘open (adj.)’ < *opan, yazo3pan ‘boozed’, yobrodkon
‘broken’, yafprodkon ‘spoken’, yaftodkon ‘stung’, yand3tan ‘enjoyed’,
yaro3kan ‘smelled’, yaflo3tan ‘closed’



Early MLb *e > eé: yoweékan ‘give way’, yale€kan ‘seemed’, yobeéton
‘bitten’, le€kan ‘leak’

Early MLb *¢ > ¢@: kedkan f. ‘kitchen’ < *kgkoana (MHG kiichene), f{lodtal m.
‘key’

Early MLb *0 > 00: (no examples)

(21) Modern forms with lengthened vowels in open syllables,
voiced case: usually circumflex

Early MLb *a > aa: draayon ‘carry’, jaayan ‘hunt’, kladyan ‘complain’,
vaaran ‘to drive’, bataalan ‘pay’, naamoan m.pl. ‘names’, fméalon ‘meagre-
MASCSG’

Early MLb *a& > €€: yegvan ‘give’, le€van ‘live’, le€zan ‘read’, re€yan ‘rain’,
te€yan ‘against’ < *toyeyon, €€zal ‘donkey’, legvar ‘liver’, Rm. véeyan
‘wipe’, Rm. bawéeyan ‘move’

Early MLb *¢ > €€: ze€yan ‘saws’, Rm. zéeyan ‘saw’ (denominative verb)

Early MLb *> > 23: bo3van ‘above’, 23van m. ‘oven’, balodvan ‘promise’,
fiddlon ‘fetch’ (NHG holen; note that Du. halen is a false friend), yafto3lon
‘stolen’, yoladyan ‘lied’, yonodmon ‘taken’, yabadjon ‘bid (p.p.)’ <
*yabodon, yobodron ‘born’, varlodron ‘lost’, yakddzan ‘chosen’ <
*yakaran'', yr3oven ‘course-MASCSG’

Early MLb *e > eé&: [pe€lon ‘play’, fieéemal m. ‘heaven’, ze€van ‘seven’,
yobleévan ‘stayed’, re€yal m. ‘ruler’ (NHG Riegel)

Early MLb *@ > ¢@: @@var ‘over’ < *@var (NHG iiber), bedyal m. ‘braces’ (NHG
Biigel), mg@lon f. ‘mill’ < *m@lona, yob@g@dron ‘happen’, lg@dyon f. ‘lie’
(NHG Liige)

Early MLb *0 > 00: zo0mar m. ‘summer’, woonan ‘dwell’, vooyal m. ‘bird’

The new situation. For the originally long non-high vowels, the structures will still be
those in (9). The alignment of H*L with moras is no longer predictable from the number
of moras in the syllable. It is possible, of course, that the H*L alignment was
predictable from vowel quality, i.e. the lengthened vowels might have been ‘lax’, the
originally long vowels ‘tense’, or some such contrast. However, at some point in time
the qualities of the lengthened vowels have fallen together with those of the originally
long vowels, in all languages involved. Present-day East Limburgian constitutes no
exception, as we can see when comparing (11), (12) and (15) with (20) and (21) for
present-day 99, ee, 00, and @@.

If Early MLb *aa had already shifted to *39 in Late MLb (and Early MLb *32 had
shifted to *o0a), then it is possible that the four originally long MLb vowels *32, *ée,
*@0, and *@@ already coalesced with the lengthened vowels *23, *e€, *00, and *@@ in
Late MLb. In that case, Late MLb had a lexical mora-accent contrast for these four
vowels.

! With a z introduced from the infinitive kéezan.
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We do not have sufficient information yet as to whether and where the vowel
groups coalesced. Some relevant examples, though, can be found. From 14th century
Sittard, forms like daighen ‘days-DAT’ (< *dayan), saicken ‘things’ (< *zakon), and
aepenfoepen ‘open’ (< *opan) have been transmitted (Dols 1944: 200-202), with i and
e used as length symbols, indicating that the vowel lengthening had reached
phonological (i.e. bimoraic) status; this is confirmed by writing an original *aa with a
single vowel symbol, as in beswaren ‘burden’ and na ‘after’, which indicates
coalescence with the lengthened vowel.

If such written evidence is valid, a lexical mora-accent contrast must have emerged
for the non-high long vowels already in Late MLb. But even if Late MLb vowels were
also distinguishable on the basis of tenseness or some such thing, the mora alignment
distinction must have been a major auditory cue to the new distinction between
*32/ée/d@p/60 on the one hand and *23/e€/@®/00 on the other. In such a case, one
could just as well say that vowel quality was predictable from mora alignment as that
mora alignment was predictable from vowel quality.

5.2. Bimoraic reanalysis of diphthongs

Now that ‘short” vowels had been reanalysed as bimoraic, the diphthongs had to follow
suit. That is, children had to interpreted these as bimoraic a fortiori. We can therefore
use VV notations (/€i/, /oey/, /ou/) again. The structures in (16) now become those in
(22).

(22) Early MLb structures for diphthongs

H L H H L H L H
A /\ ANVAN N /\
kleino breit ro'eglyva'er;') loupan droum

Present-day reflexes. In words that did not lose their final syllable, the diachronic
predictability of the accent is good. As usual, some morphological classes and disyllabic
voiced cases diverge.

(23) Modern forms with diphthongs in open syllables:
non-voiced cases: always circumflex

Early MLb *€i > €1: fieito ‘hot-PL/FEMSG’, fieiton ‘hot-MASCSG’, weika ‘weak-
PL/FEMSG’, weikan ‘weak-MAScSG’, bleika ‘pale-PL/FEMSG’, bleikan ‘pale-
MAsCSG’, Rm. feiton ‘be called’, fweiton ‘sweat’, teikan n. ‘sign (token)’,
fleipon ‘drag’

Early MLb *cey > cei: doeipan ‘baptise’ (NHG taufen has lost the umlaut)
Early MLb *ou > aii: lotipan ‘run, walk INF’, kotipan ‘buy-INF’
(24) Modern forms with diphthongs in open syllables:
voiced cases: usually circumflex

Early MLb *€i > €i: eiyan ‘own (adj.)’, kléinan ‘small-MAscSG’, [€éivan ‘skewed-
MASCSG’, éinan ‘one-MASCSG’
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Early MLb *cey > cei: droeiman ‘dream’, ylceeivon ‘believe’ (NHG glauben has
lost the umlaut), boeiyan ‘bend, bow’ (note that NHG beugen; Du. buigen
[boeyya] is a false friend)

Early MLb *ou > oii: a@tyan n.pl. ‘eyes’, dduvoan ‘deaf-MASCSG’

(25) Modern forms with diphthongs in closed syllables: always circumflex

Early MLb *€i > €i: breit ‘broad’, [eif ‘skewed’ (Du. scheef, NHG scheib), weik
‘weak’, bleik ‘pale’, feit ‘hot’, leit n. ‘suffering’, reip m. ‘bar’, ftein m.
‘stone’, bein n. ‘bone, leg’, Aeim n. ‘home’, Gel. Sitt. fieifon ‘be called’ <
*(R)eisxan ‘ask’ (NHG heischen ‘strive’), yeis(t) ‘ghost’, meistor ‘master’,
fleiptéan ‘circumflex accent’

Early MLb *cey > oei: (probably no examples)

Early MLb *u > oii: Ioiip ‘run, walk (leap) IMPSG’, knoiip m. ‘button’, rotik m.
‘smoke’, Iotik n. ‘leek’, Adtip m. ‘heap’ (note that NHG Haufen < MHG hilfe is a
false friend), otix (Venlo oiik) ‘also’ < *auk (k > x testifies of being in the
Rhenish fan), botim m. ‘tree (beam)’, zotim m. ‘seam’, droim m. ‘dream’,
toiim m. ‘bridle (feam)’, doaf ‘deaf’

5.3. Bimoraic reanalysis of long high vowels

High vowels were now interpreted as bimoraic as well. The forms in (17) were
reinterpreted as those in (26), with two high-toned moras (in sentence-internal H*L
alignment) each carries by a full vowel.

(26) Late MLb structures for long high vowels

H L H H L H L H
A /\ N A /\
bliivon tiit yyla druuve fuus

Present-day reflexes. The structures in (26) have survived in NLb, at least if the final
syllable was not lost.

(27) Modern forms with high vowels in open syllables:
non-voiced case: always circumflex
Early MLb *ii > ii: kiikan ‘look’, litkan ‘look like’, ftriikan ‘spread’, biiton
‘bite’, fiitan ‘shit’, riika ‘rich-PL/FEMSG’, riikan ‘rich-MAScSG’, vrij ‘free’,
bij ‘by’, Aij ‘here’
Early MLb *yy > yy: kyykan n. ‘chicken’ (< kiukin), ryykan ‘smell’

Early MLb *uu > uii: bruiikan ‘need’, yabruiikan ‘use’, fluiitan ‘close’, nuw
‘now’, fuw ‘shy’
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(28) Modern forms with high vowels in open syllables:
voiced case: usually circumflex
Early MLb *ii > ii: friivon ‘write-INF’, bliivan ‘stay-INF’, wiizan ‘point-INF’,
ftiiven ‘starch-INF’, wiizan ‘wise-MASCSG’, yriizan ‘grey-MAsScSG’, [tiivon
‘stift-MASCSG’
Early MLb *yy > y§¥: zyyvar ‘clean’, yylon m.pl. ‘owls’, Ayyran ‘hire’, {tyyron
‘send, steer’

Early MLb *uu > uii: druavan f.pl. ‘grapes’, dutivan f.pl. ‘doves’, fruivan f.pl.
‘screws’, dutman m.pl. ‘thumbs’, dutizent ‘thousand’

(29) Modern forms with high vowels in closed syllables: always circumflex
Early MLb *ii > ii: tiit m. ‘time’, wiit ‘wide’, iis n. ‘ice’, wiis ‘wise’, yriis ‘grey’,
friif ‘write-IMPSG’, bliif ‘stay-IMpSg’, wiin m. ‘wine’, liiston f.pl. ‘lists’
Early MLb *yy > yy: vyyr ‘fire’
Early MLb *uu > uii: Auiis ‘house’, uiit ‘out’, muiis ‘mouse’, luiis ‘louse’,

bruiit 12 ‘bride’, vuiis(t) ‘fist’, fuiim ‘foam’, zuiir ‘sour’

5.4. Bimoraic reanalysis of vowel-sonorant sequences

The long H tone was audible on all sequences of short vowel and tautosyllabic sonorant
coda. As in the case of the diphthongs and high vowels, learner will have interpreted
this sequence as a bimoraic circumflex. The relevant cases in (13) will be reanalysed as
the structures in (30).

(30) Early MLb structures for short vowels in closed syllables

H H H L H H L
/\ /\ N /\ AN
iy g Hu Hp ﬁull n

man fiont ﬁald| . 3

n fagk laggs

Present-day reflexes. The structures in (30) have been preserved in NLb, at least in
words where no syllable was later lost (by final schwa drop, see §7) or gained (by
schwa insertion into sequences like -1f and -rx, see §12.2) and otherwise no segments
dropped (by lenition and degemination, see §7.7 and §12.1). The present forms are
listed in (31) and (32). As usual, forms where there is a following voiced consonant are
listed separately; all these are from Venlo, because lenition and degemination later
deleted a segment in the other dialects, causing these forms to go into a different accent
class (§87.7).

(31) Modern forms with tautosyllabic vowel-sonorant sequences:
non-voiced case: always circumflex
(for nonhomorganic cluster cases see §12.2)

Early MLb *am > am: damp m. ‘vapour’

12 The underlining of the t is based on the MLb reconstructed form, which must have had d (e.g. NHG
Braut). Present-day Roermond has the unexpected plural brutiten.
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Early MLb *om > ofmi: domp"’ ‘dumb’, komp m. ‘bowl’ (MHG kumpy)

Early MLb *an > afi: man ‘man’ < *man, Venlo kan ‘can-1,3SG’, van ‘of,
from’, Aajic f. ‘hand’ < *Aant, lajic n. ‘land’, zajic n. ‘sand’, wajic f. ‘wall’,
kajican f.pl. ‘sides’ < *kanton

Early MLb *en > efi: efi ‘in’, Rm. kijic, Gel. kejic n. ‘child’, Rm. wejicar, Gel.
wejicar m. ‘winter’

Early MLb *on > ofi: fiojic m. ‘dog’, yrojic m. ‘ground’, mojic m. ‘mouth’,
yozojic ‘healthy’, blojic ‘blonde’

Early MLb *ar > aij: lafk ‘long’, dafjk m. ‘thanks’, yafk m. ‘gait, passage’

Early MLb *er) > €f): defjkan ‘think’

Early MLb *en > ef): Rm. defjk , Gel. defjk n. ‘thing’, Rm. refk , Gel. refk m.
‘ring’

Early MLb *al > al: bal m. ‘ball’, al ‘all’, val m. “fall’, kal m. ‘chat’, zal ‘shall-

1,3SG’, wal m. :wall’, Venlo™ aig ‘old’, Venlo kaig ‘cold’, Venlo wuig n.
‘wood’, Venlo zalt n. ‘salt’

Early MLb *zl > zl: yeeAc n. ‘money’, fizel ‘hard’
Early MLDb *31 > ol: vol “full’

Early MLDb *el > el: wel ‘want-1SG’, Rm. wez_(g , Gel. w&_ﬁg ‘wild’

(32) Modern forms with tautosyllabic vowel-sonorant sequences:
voiced case: usually circumflex

Early MLb *an > aii: Venlo aidar ‘other’
Early MLb *en > efi: Venlo beiidan ‘bind’
Early MLb *on > oii: Venlo onidar ‘under’

Early MLb *al > al: Venlo" fialdan ‘hold’

5.5. Reanalysis of voiced and voiceless geminates

The next question to answer is how the learning child interpreted the auditory forms
[bédd3d].. and [KAttd]. (§4.7). Now that the language allows acute as well as
circumflex syllables, it is no longer evident that the child should interpret both forms as
acute, as their parents were forced to do. In fact, we know that the present-day dialects
tend to distinguish these forms (as least their MLb plurals *beddan ‘beds’ and
*katton ‘cats’ which did not undergo final schwa drop later). In the modern language,
where the difference between the two groups has become larger, ‘beds’ has a clearly

13 The underlined final clusters mp, pc, gk, and Ac derive from the MLDb ‘underlyingly voiced” mp, nt,
pk, and It, which became mb, nd, ng, and 1d before a vowel. Late MLb deleted the plosives in
prevocalic position, leaving just the present-day m, fn, 1), and £ in prevocalic position (as well as word-
finally in cases of schwa drop). See §7.7 for more detail.

% These Venlo forms end in -aat or -aiit etc. in the other dialects. According to Van der Meer (1949:
299), Venlo mainly had -aat in the 14th century as well, and -alt-like forms were reintroduced in the
15th century.

This form is fiadjan in the other dialects. The same comment as in the previous footnote applies here.
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audible acute whereas ‘cats’ has a clearly audible circumflex (Ben Hermans, p.c.; see
§12.1 for details).

Although the acute for *bedda and the circumflex for *katta could have arisen
later, it is tempting to seek the cause of the distinction in the bimoraic reanalysis of Late
MLDb, when children had the first chance to create it. Thus, I propose that the structures
of (18) turned into the contrasting pair in (33).

(33) Late MLb structures for geminates, aligned to H*L

H L H L
[/ \ AN
Hpop Hp p

bedds Katts

Taking the structures in (33) at face value, the first thought of a phonologist is that the
explanation for the split must lie in the commonly attested correlation of tone with
voice, namely that H tones go together with voicelessness and L tones with voicedness.
This correlation is visible in (33), and in fact a similar explanation has been provided by
Hermans (2006) for a similar but different case in Limburgian. However, the voice-tone
correlation exemplified so beautifully in (33) in fact owes its plausibility entirely to the
presence of the H*L (declarative) contour that I used to illustrate sentence-internal
surface structure. I could just as well have used the L*H (interrogative) contour. In that
case, the surface structures would have been those in (34).

(34) Late MLb structures for geminates, aligned to L*H

Both the structures in (33) and those in (34) must have coexisted in Late MLb. Unless
the declarative contour H*L was much more frequent than the interrogative (or
continuative) contour L*H, no universal correlation between voice and tone can explain
why *bédda received an acute accent and *Kkatt9 a circumflex.

I propose instead that the split was caused by a difference in the audibility of the
tones. The auditory form [Béc\lai)]m contains much more information about the tone on
the second mora than the auditory form [katta].. does. It is not surprising that
[bédd>]..., with its overtly low first [d], was interpreted as acute. The form [katt3]...,
by contrast, had a voiceless second mora (the first [t]), which was ambiguous with
regard to tone, so we know that it was phonetically more cicumflex than [bédd>]... But
if [katta].. was ambiguous, why did children decide to analyse it as circumflex?
Wouldn’t an acute analysis have been equally likely?

One explanation could involve a directional on-line perceptual-phonological bias. If
you hear a H tone, you are waiting for the next L tone, and you will decide that the tone
has changed to L only when you hear positive evidence of it, i.e. a low pitch on a voiced
segment. If a voiceless stretch intervenes between the H vowel and the L. vowel, this
stretch contains no information on the fall, so it is better for you not to assume yet that it
has happened. After all, the next vowel could still be high-pitched, in which case you
should perceive a continuous H tone shared by both syllables. If you wait until you get
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positive evidence, you will perceive both a disyllabic H tone and a disyllabic HL
contour correctly. So the second, voiceless mora of [katta],. is perceived with the same
tone as the preceding [a].

Another explanation could lie in the non-directional competition between mora-
based and syllable-based cues. Perceiving the second mora of [katta],. as having a H
tone (i.e. perceiving the first syllable as circumflex) violates the cue constraint that says
that “a mora without phonetic high pitch should not be perceived as a phonologically
high-toned mora”. Perceiving the second mora of [katta].. instead as having a L tone
(i.e. perceiving the first syllable as acute) would violate the cue constraint that says that
“a syllable without a phonetic pitch movement should not be perceived as an acute”. If
the syllable-based constraint outranks the mora-based constraint, i.e. if the ranking
follows the prosodic hierarchy, the interpretation of [katt3].. as circumflex is
explained.

A third explanation could lie in a language-specific structural constraint. A
comparison of the number of forms in (11), (12) and (15) on the one hand, and (20),
(21), (23), (24), (25), (27), (28), (29), (31) and (32) on the other suggests that in Late
MLDb the circumflexes must have outnumbered the acutes by a factor of two or so.'® The
MLb-specific markedness constraint “syllables are circumflex” could have caused the
interpretation of [katt3]... as the default, i.e. as circumflex.

5.6. Reanalysis of voiceless non-geminate codas

Two of the forms in (13) have not been discussed yet. It is those with a voiceless coda
that is not part of a geminate, namely *kop and *kesta. The stressed syllables of all
forms that we have seen so far, including those ending only in a half-long vowel, were
interpreted by Late MLb learners as bimoraic, and there is no reason to suppose that it
would be otherwise for these forms. Following the same reasoning as in §5.5 (with the
same three possible explanations), the accent must have been analysed as circumflex a
fortiori, because the parent articulation [Rééfé]w is even less likely than [Réﬁé]m to
have had a small cue on the first mora to the impending pitch drop. The structures that
the child builds are those in (35).

(35) Early MLb structures for short vowels in closed syllables

H H L
/\ AN
kop kestod

Present-day reflexes. For words that did not lose final schwa (as e.g. *kesta itself),
present-day Limburgian retains the structures in (35). The current pronunciation of these
forms is such that the movement to L occurs well after the stressed syllable, as in (2), so
that the circumflex on e.g. kestan is no longer inaudible.

' One counts all the forms, even the ones that have a different accent in present-day Limburgian
(because the accent changes are of a later date). One should also count the Late MLb forms of the words
introduced in later chapters, but these will not change the factor of two for Late MLb. For present-day
Limburgian, the factor is much closer to 1, because of the later changes described from §7 on.
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(36) Modern forms with sequences of a short vowel and a voiceless consonant:
circumflex

kop m. ‘head’ < *kop, krax(t) f. ‘strength’ < *Kkraft, ex (Venlo ek) ‘I’, mex
‘me’, deXx ‘you-SG’, zeX ‘herself, himself, themselves’, rax(t) ‘right’ (OLF
reht), flaex(t) ‘bad’, keSton f.pl. ‘chests’ < *keston (NHG Kisten)

5.7. The influence of voicing

The tonogenesis described in the previous section provides the first opportunity for the
split between Rule A and Rule A2.

In general, the tone contrast is more difficult to hear on disyllables with voiced
consonants than on disyllables with voiceless consonants. In [33pan], the low tone

\\\\\

\\\\\

reanalysing children were capable of positing a tone opposition only on the voiceless
cases, while merging the voiced cases into acutes just as the non-tonal Germans, Dutch
and English must have done.

5.8. The new situation: a lexical contrast for non-high vowels in polysyllabic words

In Late Middle Limburgian, all stressed syllables were phonologically long, i.e.
bimoraic (as in present-day Swedish, for instance). On the surface, every stressed
syllable either had the acute accent (where each mora had a different tone) or the
circumflex accent (where each mora had the same tone).

In many cases, the Late MLb accent was predictable by grammatical rule. High
vowels, closing diphthongs, *aa, *ee, monosyllabic words with short vowels, and
rhymes with voiceless codas or with non-geminate voiced codas were always
circumflex. The vowels ea, @a, and oa and closed syllables with non-high long vowels
were always acute. The only VC rhymes that were predictably acute were the geminate
voiced codas like *bédda. The explanation of this exception involved both a
phonological and a phonetic observation: phonologically, geminates were the only VC
rhymes that were forced to be bimoraic, hence had to host a L tone, and phonetically,
voiced codas were the only codas on which an L tone could be audible.

In a minority of cases, namely for the vowels *32, *ee, *@@, and *00 in an open
syllable in polysyllabic words, the accented mora had to be specified in the lexicon (e.g.
by a star on the first mora for acutes, and on the second mora for circumflexes; this
lexical star then aligns on the surface with the star in H*L or L*H). This is what made
Late Middle Limburgian a lexical mora-accent language. Hermans (1984) argues that it
still is.

6. Analogical lengthening

After lengthening of vowels in open syllable, some verbal, nominal, and adjectival
paradigms contained alternations between short and long vowels. In these cases the
paradigm was levelled towards the long version, so that many short vowels in closed
syllables lengthened as well. Since the model form, with a vowel lengthened in the
previous step, necessarily had a circumflex tone, the analogically lengthened vowel was
circumflex as well.

In the verbal paradigm, not much happened. In weak verbs, all forms had a theme
vowel (schwa), so all forms had been lengthened already (e.g. le€va ‘I live; live-
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IMPSG’, le€van ‘to live; we/they live’, legvat ‘lives; you-PL live; live-IMPPL’, le€vas
‘you-SG live’). In strong verbs, the infinitive was lengthened (ye€van ‘to give’), as
were several forms of the present indicative, namely the first person singular (yegva ‘I
give’), the second person plural (ye€vat ‘you-PL give’), and the first and third person
plural (ye€von ‘we/they give’). The only consonant-final form in strong verbs was the
imperative singular. This stayed short (cf. present-day yef ‘give!”), perhaps because the
second and third persons singular of the present indicative stayed short as well (cf.
present-day yeéfs ‘you-SG give’ and yof ‘gives’).

In the nominal paradigm, the nominative/accusative singular of (mainly masculine)
nouns with a plural ending in -9, genitive singular in -3s, and dative singular in -9, was
lengthened: dax ‘day’ became daax analogously to daaya ‘days’. For neuter nouns
with zero plural endings and for nouns without plurals, the source of analogy was
restricted to the genitive or dative singular:'’ Aiof ‘garden’ became A23f analogously to
endon fAd5va ‘in the garden-DATSG’, and yras ‘grass’ became yraas °‘grass’
analogously to optar) yraaza ‘on the grass-DATSG’.

In the adjective paradigm, the predicative form, e.g. nat ‘wet’ was lengthened to
naat in analogy with attributive forms such as the feminine and plural nominative
singular (naat9) and the masculine accusative singular (naaton).

It will turn out (§6.2) to be relevant that analogical lengthening created circumflex
tones independently of whether the following consonant (or the following consonant
elsewhere in the paradigm) was voiced or voiceless. Thus, analogical lengthening is the
source of the following present-day Limburgian forms with an original voiceless
consonant:

(37) Analogical lengthening in voiceless paradigms: circumflex

Early MLb *a > aa: daak f. ‘roof’, yamaak n. ‘ease’, vaat n. ‘barrel’, naat ‘wet’,
vlaak ‘flat’, fwaak ‘weak’

Early MLb *a >> €€&: (no cases known)

Early MLb *2 >> 23: {103t n. ‘lock’, {padr f./n. ‘track’

Early MLb *e >> eé: yobeét n. ‘teeth’, fe€p n. ‘ship’, ble€k n. ‘tinplate’
Early MLb *0 >> 00: perhaps noot ‘nut’ < *not(3) (MHG nuz, MDu note)

It is also the source of the following forms that end in a voiceless consonant that
corresponds to a voiced consonant elsewhere in the paradigm:
(38) Analogical lengthening in voiced obstruent paradigms: circumflex

Early MLb *a > aa: daax m. ‘day’, yraas n. ‘grass’, fladx m. ‘stroke’, paat n.
‘path’, raat n. ‘wheel’, (for Rm. kaaf n. ‘chaff” see §7.3)

Early MLb *a >> €€: weeX m. ‘way’, yobegt n. ‘prayer’

Early MLb *3 >> 23: A33f m. ‘court’, yabo3t n. ‘commandment’, yra3f ‘coarse,
rude’ < *yaroaf

Early MLb *e >> e€: f[meét m. ‘smith’ (pl. fméej), yole€t n. ‘member’

1 . ) .
7 Or sometimes perhaps the form that was the first part of a nominal compound.
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Early MLb *0 >> 00: (no cases known)

And it is the source of the following forms that end in a voiced consonant:

(39) Analogical lengthening in sonorant paradigms: circumflex
Early MLb *a > aa: laam ‘lame’, fmaal ‘narrow’, taam ‘tame’
Early MLb *a >> €€&: (no cases known)

Early MLb *2 >> 23: f931 ‘hollow’
Early MLb *e >> eé: [peé€l n. ‘game’, teén n. ‘tin’

Early MLb *0 >> 00: (no cases known)

A possible fourth group consists of four adjectives that are reported as ending in a
consonant in Middle High German, but in a schwa in Middle Dutch. These are words
that had *-i in West Germanic:

(40) Possible analogical lengthening for i words: circumflex

yeel ‘yellow’ (MHG geél, MDu gele)

fegl ‘squinting’ (MHG schél, MDu schele)

kaal ‘bald (callow)’ (MHG kal, MDu kale)
vaal ‘pale (fallow)’ (MHG fal, MDu vale)

If these words ended in a vowel in Early MLb (*yeel, *feel, *kal, *val), these must be
cases of analogical lengthening. If these words had a schwa in early MLb (*yaela ,
*faela , *kala , *val9a), their long vowels must be due to Open Syllable Lengthening
(*yeela , *feglo , *kaaloa , *vaala), in which case the present circumflex accent
suggests that the final schwa dropt early (see §7.1).

Analogical lengthening did not happen in Limburgian and Central Franconian
alone. It generally happened in ‘standard” Middle High German as well, although it was
restricted there to cases in which the consonant was voiced in the oblique forms, i.e. in
the cases of (38), (39), and (40) (NHG Tag ‘day’, Weg ‘way’, Gras ‘grass’, schmal
‘narrow’), but not in the voiceless cases of (37) (NHG Dach ‘roof’, Schloss ‘lock’). In
Dutch, no analogical lengthening occurred (except perhaps in noot ‘nut’): it still has a
dax ~ daayen alternation. The Franconian dialects are thus the only ones with
lengthened vowels in naat and daak. And since Dutch adjectives were levelled
towards the short vowel (naats ‘wet-PL’ turned into natd analogously to the
predicative form nat ‘wet’), the Franconian dialects are also the only ones with
lengthening in Limburgian naata ‘wet-PL’ or Ripuaric naas9 ‘wet-PL’.

The fact that lengthening in consonant-final syllables was analogical is proved by
the existence of an unlengthened vowel in the cases where there was no paradigm or
where the paradigm did not contain lengthened vowels. Examples of unlengthened
vowels outside the paradigms can be found in prepositions. Limburgian still has short
vowels in enl ‘in’, van ‘of’, met ‘with’, whereas we find a regularly lengthened vowel
in door ‘through’ (< thuru). Other examples are dat ‘that’ and especially the content
word wex ‘away’, which was apparently felt to be outside the paradigm of weex ‘way’
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(this word has a short vowel in NHG weg as well). Examples of unlengthened vowels
inside paradigms are those that were originally followed by geminate consonants, as in
man ‘man’, whose plural was menna ‘men’ (these examples are less convincing than
the former, though, since it cannot be completely excluded that the pronunciation was
mann).

6.2. The new situation: lexical contrast on monosyllables with long non-high vowels

Analogical lengthening led to a large reduction in the correlations between tonal
structure, syllable structure, and segmental structure. Before the change, the tone in
monosyllables with long vowels could be predicted from vowel quality: high vowels
and diphthongs had a circumflex, non-high vowels an acute. After the change, tone has
become contrastive in monosyllables. Thus, the new form {123t ‘lock’ contrasts with the
old form r3at ‘advice’, and fmeét ‘smith’ contrasts with 1éet ‘song’.

6.3. Implications for dating the Rule A/A2 split

In the Rule A dialects, all forms in (24), (28) and (32) have an acute rather than the
circumflex that is characteristic of the Rule A2 dialects under discussion here. Many
authors have tried to explain the history of Rule A without assuming an intermediate
Rule A2 stage. But if Rule A developed directly as a result of bimoraic reanalysis, the
disyllabic forms on which the monosyllabic forms in (38) and (39) are based must have
had an acute accent in the Rule A area at the moment when analogical lengthening
occurred. In that case, the forms in (38) and (39) should have an acute accent in the
Rule A area. They have not. They currently all have a circumflex, even in the Rule A
area. This is evidence against an early split between between Rule A2 and Rule A, and
evidence in favour of the theory (also assumed by De Vaan 1999) that the present Rule
A dialects went through an earlier A2 stage.

6.4. Dating analogical lengthening

Analogical lengthening most probably started some time after Open Syllable
Lengthening. In Van der Meer (1949) one can see that in the earliest records of Venlo
MLDb (the year 1320) long vowels in open syllables can be written with a single vowel
symbol. Thus, jaer ‘year-NOM’ but jare ‘year-DAT’. The writing therefore coalesces
with that of originally short vowels in open syllables, e.g. maken ‘make’. If we assume
that the vowel in jare was long, the vowel in maken must have been long as well. We
could thus place Open Syllable Lengthening in the 13th century at the last, i.e. not long
after the start of Middle Limburgian, which was characterized by the coalescence of
unstressed short vowels into schwa.

Analogical Lengthening in Venlo MLb happened in the 15th century, with some
early forms in haoff (i.e. fo9f) and daegh (i.e. daax).

7.Schwa drop

There have been several rounds of the drop of schwa in final unstressed syllables, and
these rounds had different effects on the tone system.

7.1. Early schwa drop

The earliest schwa drop was interconsonantal, and it occurred even before Open
Syllable Lengthening. It happened in front of the final t of the second and third person
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singular in the present indicative of strong verbs. Thus *brekas > *breks ‘break-2sG’
and *brekot > *brekt ‘break-3sG’.'"® This earliest schwa drop prevented the
application of Open Syllable Lengthening, which affected most other forms in the
paradigm such as the first person singular (*breka > *bregka), the first and third
person plural (*brekan > *bregkan), or indeed the second person plural (*brekat >
*bregkat). This gives us the present-day paradigm bregk breks brek bregkon
bregk(t) bregkoan.

The earliest schwa drop just discussed was restricted to the second and third person
singular of strong verbs ending in obstruents. The second schwa drop, which is more
important to the story of the origin of tone in Limburgian, applied after Open Syllable
Lengthening, and occurred when the schwa was preceded by a long vowel and a
sonorant consonant but followed by a coronal obstruent (s, z, d, or t). The conspicuous
characteristic of this second schwa drop (and what distinguishes it from the later general
schwa drop discussed in §7.3) is that it had no effect on tone.

Unlike the morphologically limited first schwa drop, the second schwa drop
occurred across the board, for instance in the second and third person singular of weak
as well as strong verbs and in the past participle of weak verbs (the past participle of
strong verbs did not end in -t). Thus, we crucially see that the cicrumflex on lengthened
vowels remained in the following present-day Limburgian forms, the infinitives of
which were mentioned in (21): f23ls ‘fetch-2SG’, Aa31t ‘fetch-3SG’ and yoafia3lt
‘fetched’ from the weak verb fia31an, and in v@@rs ‘drive-2SG’ and vedrt ‘drive-3SG’
from the strong verb vaaran. Other examples are the forms of the weak verbs woonan
‘dwell’ (woons, woont, yowoont) and yabg@dran ‘happen’ (yabedrt, yobedrt).
Presumably (although the present-day tone cannot evidence it, as will become clear in
§7.3), this second schwa drop also occurred in the acute verbs mentioned in (12), for
instance vé@rs ‘lead-2Sg’, véert ‘lead-2Sg’ and yavédert ‘led’ from the weak verb
végran.

Another set of forms that probably show this early second schwa drop are those
with (usually sonorant) consonants flanked by two originally high vowels:

(41) Early drop of a schwa that used to be a high vowel after a high vowel

zoon ‘son’ (OHG sunu)
dedr ‘door’ (OLF duri), cf. the NHG variant Tiire

' The divergently high vowel in breks and brekt is either due to an earlier i-umlaut (*brekis > *brikis),
or to the non-application (because of the following high vowel) of the even earlier West-Germanic a-
umlaut ({ *brikis, *brikan } > { *brikis, *brekan }), or to both of these. Not surprisingly, this vowel is
often identical to the vowel in the non-lengthened imperative singular (§6), e.g. in et ‘eat-IMPSG’ ~ ets
‘eat-2SG’, although the two can diverge as well, as in our earlier example yef ‘give-IMPSG’ ~ yofs ‘give-
2SG’. The 2SG and 3SG forms have been subject to an extensive morphologization of phonological
alternations. One alternation is due to an original j-umlaut and explains the phonologically regular
alternation of fl3opan ‘sleep-INF’ (< *slaapan) ~ fléaps ‘sleep-2Sg’ (< *slaeapis). Another
alternation is the regular long-short alternation of breekan ~ breks, which was analogically extended to
originally long vowels, as in lotipan ‘walk-INF’ (< *loupan) ~ 1gps ‘walk-2Sg’, which occurs instead
of the perhaps regular 1@ips. The third alternation is the regular rounding alternation of zeén ‘see-INF’ (<
WGm *seo- < *siu- with g-umlaut) ~ zyys ‘see-2Sg’ (< WGm *siu- without a-umlaut), which was
analogically extended to forms like y@fs and fldaps ‘sleep-2SG’ (an alternate form of fléaps). Thus, the
present-day strong-verb 2SG and 3SG morphemes are synchronically characterized to various extents by
umlaut, shortening, and rounding, instances of which can be seen in several examples in the text.



door ‘through’ (OLF thuro; Old Saxon thuru)
vedr ‘for, before’ (OLF furi)

Some of these forms could be dismissed as cases of schwa drop before Open Syllable
Lengthening, followed by analogical lengthening (e.g. *sunu > **zon > *zoon). Quite
apart from the need to explain such an earlier schwa drop, it would not account for the
case of door, which has no source for analogy. De Vaan (1999) mentions some of the
words in (41) separately as well as possible cases of an early schwa drop (namely ‘son’
and ‘door’, but also ‘sow’, which is Z00OX in some dialects).]9

The idea that schwa dropped rather early between sonorants and coronals
obstruents is confirmed with the data from Middle Dutch as transcribed in the dictionary
by Verdam (1961), who allows forms like geweget ‘aimed’, gevoedet ‘fed’, and gevollet
‘filled’ (beside geweecht, gevoet, and gevolt) but not gewonet ‘resident’ or gemalet
‘painted’ (only gewoont and gemaelt).

7.2. Drop of final schwa: voiceless version

All words that ended in a schwa, or that ended in a schwa followed by an obstruent,
eventually dropped it. The main exception is the plural and feminine singular of
adjectives ending in a plosive or voiceless consonant cluster. Thus present-day
Limburgian still has naats ‘wet-FEMSG’, riika ‘rich-FEMSG’ and yaifise ‘whole-
FEMSG’, but in nearly all other cases final schwa was lost.*’

We know that the loss of schwa ultimately led to a change in phonological
structures across generations: original strdoto ‘street’ and d3ot ‘deed’ consisted of
three and two moras, respectively, as shown in (7) and (14), while present-day [trot
and d3ot rhyme perfectly, i.e., they must consist of the same number of moras, which I
will assume to be two. As in the account of Open Syllabe Lengthening, the account of
Schwa Drop will involve three elements: the phonological structure maintained by the
first generation (cf. (8)), the variation in pronunciation allowed by this structure, and the
reinterpretation of selected overt forms as a new phonological structure by the next
generation (cf. (19)). The lexical tonal representations for generation 1 of the acute form
str3ota ‘street’ and the circumflex form wegka ‘week’, aligned to an HL intonation
contour, are given in (42), which also includes the structures for words without final
schwa.

(42) Surface structures of words with and without final schwa, voiceless version

H L H L HL H
|/ N\ /\ | || \
up u pu u nu MU
R N A < S]] AT
.Stroyd.ta. .wee.ka. .ddist. Ltiit.
‘street’ ‘week’ ‘deed’ ‘time’

In these graphs syllable boundaries are represented as periods.

19 Perhaps the word aan ‘at, on’ (< *and) lost its schwa in this round as well, perhaps in order to
improve the distinction with *dana ‘without” after Open Syllable Lengthening (*aana).

Other scattered exceptions exist, for instance the word néafa ‘sewstress’ < *naajarsa, cf. attested
MLb (sermons) minnerse ‘female lover’.
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Now that we have the surface structures of generation 1, the next question is how
the structures were actually pronounced. For ddot and tiit we can assume the
pronunciations [d33t] and [tiit] (in H*L-focus environments); in the absence of
evidence to the contrary we can assume that the final consonants were fully released, as
they are in present-day Limburgian. For strdote and wegka, obviously possible
pronunciations are [strd5t3] and [wééka], with a full final vowel. But in a situation of
imminent schwa loss there must have been variant forms with a reduced final vowel,
which after a voiceless consonant could well be voiceless: [str33tg] and [wé€k3]. Note
that in these forms the L tone is not audible on the final vowel, because this vowel is
voiceless. Such situations, with vowels that are fully present in the phonological surface
structure but are hardly audible in the overt form, can in some languages, like Japanese,
apparently easily be maintained by speakers and transferred to the next generation.

But Limburgian is not Japanese. Learners of Japanese “only” have to know that
word-final consonants are generally ruled out in their language, as is evidenced by the
full vowels that have to occur after voiced obstruents and sonorants. Limburgian
learners, however, had ample evidence that Limburgian did allow word-final consonants
of all sorts. In a situation where the learner interprets [d35t] as the corresponding
structure in (42), she also has to interpret [str33t9] in a way that makes sense in her
emergent phonology. While some learners may indeed come up with the bisyllabic
structure in (42), perhaps aided by some overt adult forms with full vowels, some
learners will act differently. We have to understand that the transcription [str35t3]
suggests a final vowel, but that a voiceless vowel, especially a short one, often cannot
be distinguished from the glottal fricative [h], so that an almost equivalent transcription
is [str33th]. Since utterance-final plosives tend to be slightly aspirated anyway (by the
continuation of uninhibited expiration), so that d3at will sound very much like [d33t"],
we have the ingredients for a merger, especially since word-final aspiration contrasts are
cross-linguistically extremely rare. Some children, therefore, will perceive [str35t3] and
[wé€k3] as the monosyllabic structures in (43).

(43) Surface structures after schwa drop, voiceless version

HL H HL H
|| /\ || /\
g Ha f He
.straot. .week. .ddaat. Ltiit.
‘street’ ‘week’ ‘deed’ ‘time’

For strdot the change was well integrated in Limburgian phonotactics: the resulting
rhyme was identical with the already existing rhyme in d3oat. For wegk, the change was
also reasonably well integrated, because the vowel €€ was already allowed in
monosyllabic words deriving from analogical lengthening (note that the MLb *ee had
become éa). Now if some children create the structures in (43), they may go on to learn
at a later point that some of these words can have a schwa appended to them. In effect,
the structures have changed across the two generations from bisyllabic with variable
schwa drop to monosyllabic with variable schwa extension (perhaps like modern French
s€c ‘five’). It is likely that speakers with the structures in (43) produce forms with
schwa less often than people who still have the bisyllabic structures. The third
generation, then, will hear even fewer forms with schwa than the second and is thus



even more likely to posit a monosyllabic analysis, leading to even more schwa-less
pronunciations. The merger, once started, appears irreversible, at least if schwa-less
structures are fully licit in the language to begin with (this excludes the Japanese case).

If the consonant was voiceless, therefore, the lexical tone on the newly created
monosyllabic word was identical to the lexical tone on the original bisyllabic word.
Thus, originally long non-high vowels retained the acute. We can see this in many
present-day Limburgian forms, which usually still end in -e in German. These forms
include the first person singular of the present tense of verbs, the singular of many
nouns (mostly feminine; if masculine, they usually end in -en in present-day German)®',
and the plural of some nouns. The following list presents up to four forms of each word
mentioned: the current East Limburgian form, the reconstructed form just before schwa
drop (but after open syllable lengthening), the reconstructed early MLb form, and
sometimes the attested or reconstructed OLF form.

(44) Schwa drop after acute plus voiceless consonant: acute

Early MLb aa: ftrdot f. ‘street’ < *straates (NHG Strafie), m3ot f. ‘measure’
(MHG mage), G509k m. ‘hook’ (NHG Haken), f139p ‘sleep-1sG’, 150t ‘let-1SG’

Early MLDb ee: téek f. ‘cover’ (< Lat. theca; NHG Zieche)

Early MLb 66: zédk ‘seek-1SG’ < *z@@ka (NHG suche), véot ‘feet’, Rm. bgdk
‘beech’, zd@t ‘sweet’ (OLF suoti), wd@s ‘savage’ < wa@sta (OLF wuosti)

Early MLb oo: k6ok m. ‘cake’ < *kooka (NHG Kuchen)

And high vowels, diphthongs, and lengthened vowels retained the circumflex:
(45) Schwa drop after circumflex plus voiceless consonant: circumflex
(for nonhomorganic cluster cases see §12.2)

Early MLb high vowels and diphthongs: riik n. ‘empire’ < *riika (OLF riki), riitk
‘rich’, lifk n. ‘dead body’ (NHG Leiche), ruiit ‘diamond’, zeip ‘soap’ (NHG
Seife), €1k ‘oak’ (NHG Eiche)

Early MLb an: kajic ‘side’ (NHG Kante)

Early MLb om: klomp ‘lump’ (NHG Klumpen), fomp ‘chunk’ (NHG Humpen),
lomp ‘rag’ (NHG Lumpen)

Early MLDb 2l: baiit ‘bolt’ < *boalta (NHG Bolzen)

Early MLb a: zaak f. ‘business’ < *zaakoa < *zako (OLF saka, NHG Sache), aap
m. ‘ape’ (NHG Affe), faat m. ‘hate’, laat ‘late’

Early MLDb &: begk ‘brook’ < *begka < *beka < *baki (cf. umlautless NHG Bach)

21 Both the feminine and masculine nouns had a nominative in -e and an accusative in -en in early MHG.
The feminine nouns soon changed their accusative into -e, generalizing the nominative affix. Most
masculine nouns later changed their nominative to -en, generalizing the accusative. Some masculine
nouns (e.g. Name ‘name’, Wille ‘will’, and nouns denoting males like Junge ‘boy’ and Affe ‘ape’) retain
the -e/-en alternation in present-day German.
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Early MLb @: wegk ‘week’ < *wegka < *waeka < *weka, bregk ‘break-1SG’ <
*braeka (NHG breche), fpre€k ‘speak-1SG’

Early MLb 2: kno3k m. ‘bone’ < *knodka < *knoka (NHG Knochen), kadk
‘cook-1Sg’ < *koka (NHG koche), a3p ‘hope-1Sg” (NHG hoffe)

The new situation. Like analogical lengthening, schwa drop led to less predictability in
the relation of the mora accent with segmental and syllable structure. Thus, the new
form A23p ‘hope-N; hope-1SG’ contrasts with the old form sl3op ‘sleep-N; sleep-
IMPSG’ and with the new form sl5op ‘sleep-1SG’.

7.3. Drop of final schwa: voiced version

Something slightly different happened when the intervening consonant was voiced
rather than voiceless. The structures of generation 1 are shown in (46).

(46) Surface structures of words with and without final schwa, voiced version

H L H L HL H
I/ N\ /\ | | /\
u wow B na
.bloo.m». .druu.vo. .fioon. .wiin.
‘flower’ ‘grape’ ‘chicken’ ‘wine’

These structures are completely analogous to (42). Again, the tones are only associated
with the heads of the tonal moras, and onset segments cannot head moras. As before,
there cannot be more than two moras in a syllable, simply because no more than two
tonal moras are needed to represent the surface structure. This means that the final n of
fAi6on or wiin does not head a mora (this contrasts with cases like mafn ‘man’, in
which the final n is the second tonal mora of the syllable).

The next question is how these abstract structures were pronounced. I assume that
every segment belongs to a mora, as in (46), and that every segment is realized with the
tone that its mora head is linked to. Thus, the n of Adon or wiin can be regarded as a
part of the second mora, hence will be pronounced with the tone linked to that mora:
[A6on] and [wiin]. For the full pronunciations of bléoma and druiiva I assume that
the syllable boundary coincides with a mora boundary, so that the m and v can be
regarded as a part of the mora in the second syllable, hence the pronunciations
[bl6oma] and [dr(iiva]. In a situation where final schwas are heavily reduced, some
realizations must have sounded like [bl6om] and [draav]. The crucial difference with
the voiceless forms of the previous section is that a low tone can now be heard on the
final consonant. Forms like [draav] may look weird, with a low-toned final segment,
but it is the same pronunciation that was judged as ‘trivial’ by Kiparsky (1973) for the
Lithuanian word dvaaras, which came to be pronounced [dvaats] when the final
vowel was dropt (for more details, see §7.4).

Some learners of generation 2 will base their surface structures on the reduced
forms [bl6om], [draav], [féon] and [wiini]. A perception as disyllabic would violate a
constraint against having a syllable that is not headed by a vowel. This structural
constraint is cross-linguistically high ranked and we can assume that it is also high

ranked for beginning learners. So the learner will assign monosyllabic structures to all
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of the four forms (note that the four forms have analogous segmental patterns: [draav]
looks different from the others since it ends in a fricative, but it stands in for a large
number of forms that also include sonorant-final cases like the generation-1 word

RS

dutims ‘thumb’, which has the reduced form [d(tm]). The forms show three overt

272

tone patterns: an level high pattern in [wiifl], a fall before the last segment in [draav],
and a fall in the midst of the long vowel in [bl6om] and [A60n]. The learner can make
sense of this by positing a mora boundary at every change of tone. This requires that she

posit the trimoraic analysis shown in (47).

(47) Trimoraic analysis of schwa loss, voiced version

H L H L H L H

[ /\ /\ | | /\ /IN\

TR LN T S
.bloom. .druuv. .hoon. .wiin.

Some generation-2 learners may indeed come up with the structures in (47), thus
violating a cross-linguistically high-ranked constraint against having more than two
tonal moras in a syllable. The result is a triple contrast: the tone moves after the first,
second, or third mora. Such a situation is uncommon in languages, like e.g. the triple
contrast between oral, nasal, and half-nasal vowels, or the triple contrast between
dentals, alveolars and retroflexes: not impossible, but uncommon, either for perceptual
reasons (the auditory contrast is too small) or for structural reasons (here: three moras is
too crowded). In Limburgian there were also systemic reasons that disfavoured these
trimoraic forms. First, the triple contrast is specific to monosyllables and does not occur
in disyllabic words. When an ending is added, the third mora is typically resyllabified as
a non-moraic consonant, as in .druii.van. ‘grapes’. These restrictions on the third mora
are in stark contrast with the freedom of sonorant consonants as a second mora. Thus, n
can be the second mora in the monosyllabic mafn ‘man’, or when followed by a voiced
plosive in MLb lait ‘land’, or when in the disyllabic .men.na. ‘men’, where it stays in
the first syllable (for the tone structure of this word, see the next section).

With the problematicity of the trimoraic analysis, several generation-2 learners will
directly create non-trimoraic analyses from the [bl6om], [driav], [Réon] and [wiin] of
generation 1. And generation-2 learners that do create the forms in (47) will beget
generation-3 learners, some of whom will create non-trimoraic analyses from the
[bléom], [draav], [A6on] and [wiin] of this generation-2 subgroup. All these non-
trimoraic analysers will come up with a bimoraic analysis, and the two moras will be
the two parts of the long vowels in (46) and (47). For the three forms [bl6om], [f6on]
and [wiinl] the analysis is easy, since it can be the same as for [iéon] and [wiin] in
(46). For [draav], the choice is simply between the two forms in (48).

(48) The two bimoraic options for the perception of [draav]

H HL

/\ [ ]

bk b
.druuv. .druuv.

The first of these forms honours the high tone audible on the second part of the vowel in
[draav], but since the child must pronounce the first form in (48) as [draav],



analogously to [wiini], it does not honour the low tone audible on the final consonant.
The second form, on the other hand, does honour the audible low tone in [draav], but
since it must be pronounced as [drauv], analogously to [i6on], it does so by severing
the audible link between the high tone and the second part of the vowel in [driav]. The
choice is between two evils, and what the Franconians did is clear: they chose the
second option in (48), thus creating an acute accent on drauv ‘grape’. When we
compare the new structure to the ‘grape’ versions in (46) and (47), we see that
Limburgian has “preferred the stability of tones to the stability of segment-to-tone
links”. The square quotes are necessary here, because the same “stability preference”
would predict the same circumflex-to-acute change in the case of the voiceless
consonants of the previous section. Speaking in terms of “stability”, i.e. speaking in
terms of conversions between phonological structures, is of course incorrect for sound
change, which must pass through the bottleneck of the overt-form-and-reanalysis
scheme. The “voiceless” form wegka has to pass through the overt form [wéék(3)] and
thereby loses the information about the low tone on the schwa in the surface structure.
The four structures, then, are the ones shown in (49).

(49) Surface structures after schwa drop, voiced version

T ' T i
,#% ,$$ ,$$ ,$$
.bloom. .druuv. .hoon. .wiin.

When comparing the voiceless and voiced forms, we see that only one of the eight
forms changed the tonal contour on the first two moras: drauv. Its structure has
become indistinguishable from that of Adon, so that we must assume that the FO
contour in the pronunciation of driuv as spoken by generation 3 fell in the middle of
the vowel, so that we must conclude that there was a pronunication change from
[drav] to [drauv] within a couple of generations.

The seemingly weird accent alignment change is less exceptional than it may seem:
for a comparable change in Lithuanian, see §7.4.

The change of the mora accent around voiced consonants has left its reflexes in
present-day Limburgian. List (50) shows the present-day forms for original acutes,
which stayed acute. The forms in the list do not take into account the effects of the
second final devoicing (§11), so many forms end in a voiced obstruent in (50) whereas
most of the present dialects have voiceless obstruents instead.

(50) Modern forms with schwa drop after acute and voiced consonant: acute

Early MLb *aa > 32: 130y f. ‘layer’ < *laaya (NHG Lage), m3on f. ‘moon’ (OLF
mdno), Yr3dv m. ‘count’

Early MLb *aeze > Gel. éa, Rm. Sitt. ée: kéaz f. ‘cheese’ < *kaeaeza (NHG Kiise),
léay ‘low’ (OHG lagi), féar ‘scissors’ (NHG Schere)

Early MLb *ee > Gel. éa, Rm. Sitt. ée: zéal ‘soul’ < *zeela < séla < WGm
*saiwala (NHG Seele)

Early MLb *oece > Gel. éa, Rm. Sitt. 4@: drday ‘dry’ < *droeceya



Early MLb #*22 > Gel. 6a, Rm. Sitt. 60: béan f. ‘bean’ < *boona (NHG Bohne),
féan ‘beautiful’, 6ar n. ‘ear’, déaz f. ‘box’ (NHG Dose), f6al f. ‘school’

Early MLb *ee > Gel. Rm. ée, Sitt. £i: vléey f. ‘fly’ (NHG Fliege)

Early MLb *@@ > Gel. Rm. 4@, Sitt. cei: yrégn ‘green’ < *yreena (OHG gruoni),
kégl ‘cool’, vréey ‘early’

Early MLb *00 > Gel. Rm. 60, Sitt. 3u: bléom f. ‘flower’ < *blooma (NHG
Blume), fdor f. ‘whore’

The driuv case extends to all high vowels, diphthongs, and lengthened vowels. In all
these cases, an original circumflex shows up as an acute in the present language if
schwa was dropped after a voiced consonant:

(51) Modern forms with schwa drop after circumflex and voiced consonant: acute

(for nonhomorganic cases see §12.2)

Early MLb *ii > *ii > {i: wiiz f. ‘melody’ (NHG Weise), liin f. ‘line’ (NHG Leine),
piin ‘pain’ (Late Latin péena), yardiin ‘curtain’, fiiv f. ‘disc’ (NHG Scheibe)

Early MLb *yy > *y§y > yy: kryyn ‘crown of head’ < *kryyna < *kryyna

Early MLb *uu > *uii > tu: kaul ‘mine’ < *kuiila ‘pit’ < *kuuls, drauv f.
‘grape’ (NHG Traube), dauv f. ‘pigeon’ (NHG Taube), ddum m. ‘thumb’
(NHG Daumen)

Early MLb *gi > *ei > €i: kléin ‘small’ < *Kklein9a, aléin ‘alone’ (NHG alleine),
yoméin ‘nasty’ (MHG gemeine)

Early MLb *2u > *31@ > *3u: duy n. ‘eye’ < *oiiya < *ouya (NHG Auge), yalduv
n. ‘belief” (NHG Glaube)

Early MLb *a > *aa > da: ndam m. ‘name’ < *naams < *nama < *nama <
namo, badan f. ‘road’, fwdan f. ‘swan’ < *swana, rdam m. ‘frame’ (NHG
Rahmen), ndaz f. ‘nose’, rdav m. ‘raven’ (NHG Raben), maay m. ‘stomach’ <
*maay? < *maya (NHG Magen), maax(t) f. ‘virgin’ < *maaxt < *maayat <
*mayat (NHG Magd), [4aj f. ‘damage’ < *sxada (NHG Schade f., Schaden m.),
kraay m. ‘collar’ (NHG Kragen), drday ‘carry-1SG’ (NHG frage), Rm. (also in
Belgian Limburg; Goossens 1977) kaaf n. ‘chaff’ < *kavo™

Early MLb *a > *e¢€ > €e: néev ‘nephew, cousin’ < *nava, wéem ‘whom’ <
*waemp, léev ‘live-1SG’ < *lava

Early MLb *& > *¢€ > €¢: zéey f. ‘saw’ < *zeyd

Early MLb *2 > *33 > 32: k3ol f. ‘coal’ < *ko3la < *kola (NHG Kohle), ba3r f.
‘drill” (NHG Bohre), b5oy m. ‘bow’ < *baya (NHG Bogen)

22 Reported mediaeval forms from surrounding languages of the word meaning ‘chaff’ are kaf and kave.
The present-day Dutch form kaf, with a short vowel, must come from kaf. As Goossens notices, the acute
accent shows that the present-day Limburgian form comes from kave (if it had come from kaf, it would
have become kaaf by analogical lengthening). Of course, this form cannot be an argument for the
historical predictability of the present-day tone; rather, the tone disambiguates the mediaeval form in this
case.
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Early MLb *e > *e& > ée (Sitt. £i): fméej m.pl. ‘smiths’ < *smeé&da < *smedd
(NHG Schmiede), féem m. ‘shade’ < *sxema (Old Saxon scimo; different vowel
NHG Schemen)

Early MLb *0 > *00 > 60 (Sitt. Ju): ftéov f. ‘stove’ < *stoova < *stove (NHG
Stube)

The new phonology. The changes proposed in this section only work if the language
can be regarded as a lexical mora-alignment language both before and after the change.
Schwa drop after voiced consonants greatly extended the number of forms in which
mora alignment could be contrastive. The acute accent could now appear on high
vowels, on diphthongs (including short vowels followed by sonorant consonants), and
on the long vowels aa and ee. It may be possible that schwa drop in this way saved the
mora accent contrast in the Franconian dialects, whereas the neighbouring High-
German dialects lost the contrast because they retained final schwa.

Reflexes in present-day phonology. Schwa drop led to a large number of tone
alternations within paradigms where the consonant was voiced and the vowel originally
had a circumflex tone. In weak verbs, the first singular could receive an acute, while the
infinitive retained the circumflex:

1éev ‘live-1SG; live-IMPSG’ ~ legvan ‘to live’

In strong verbs, where the imperative singular ended in a consonant, some minimal
pairs were introduced:

bliif ‘stay-IMPSG’ ~ bliiv ‘stay-1SG’ ~ bliivan ‘to stay’, draax ‘carry-IMPSG’ ~
draay ‘carry-1SG’ ~ draayen ‘to carry’

In adjectives, the plural and feminine singular could form a minimal tone pair with the
predicative form:

wiis ‘wise’ ~ wiiz ‘wise-PL&FEMSG’ ~ wiizan ‘wise-MASCSG’

This example also shows that the masculine singular received an unexpected acute,
perhaps in analogy with the feminine and plural form (De Vaan 1999).

In nouns, we have to distinguish various classes. Consonant-final stems (mostly
masculine) lost the schwa in the plural:

daax ‘day’ ~ dday ‘days’, kniin ‘rabbit’ ~ kniin ‘rabbits’

Schwa-final stems (mostly feminine) lost the schwa in the singular:
liin ‘line’ ~ liinan ‘lines’, dauv ‘dove’ ~ duiivan ‘doves’, ddum m. ‘thumb’
~ duiiman ‘thumbs’, frduv ‘screw’ ~ frutivon ‘screws’, drauv ‘grape’ ~
druiivan ‘grapes’, yyl ‘owl’ ~ yylon ‘owls’, réiz ‘travel’ ~ reizon ‘travels’,
Suy n. ‘eye’ ~ oiiyan ‘eyes’, ndam m. ‘name’ ~ nadman ‘names’, baan ‘job’
~baanan ‘jobs’, kdal ‘coal’ ~ kadlan ‘pieces of coal’

Later on, these alternations led to localized cases of analogy, with the normal exceptions

in (12), such as Roermond bléom ~ bléoman, coming to follow the drduv ~
druiivon pattern (Dols 1944). Another thing that arose locally was purely
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morphological use of tone alternations, such as Moresnet [1o3p ‘sleep-IMPSG’ ~ f150p
‘sleep-1SG’, coming to follow the bliif ~ bliiv pattern (footnote 9).

7 4. Lithuanian parallels of tone change by schwa drop

This seemingly weird change, which has attracted the ingenuity of many researchers
(§13), has a parallel in Lithuanian, where the form [dvaars] that we saw before is
interpreted as an acute accent: dvaars (Kiparsky 1973). The following makes the

parallel explicit:

(52) Parallel between Lithuanian and Limburgian: schwa drop creates a fake acute

dvaaras - [dvaars] - dvaars

druiavs - [draav] - drauv

Kiparsky regards dvaars as a ‘fake acute’ because he claims that it is pronounced as
[dvaars] rather than [dvaars]. If the pronunciation is indeed [dvaats], Lithuanian
would reflect a stage that has been intermediate in the development of Limburgian.

The parallel in (52) also resolves a different problem in Lithuanian that still eluded
Kiparsky (1973: 830: fn. 22). In Lithuanian nominal inflection, all disyllabic endings
used to have a circumflex in the first syllable, and this shifted later into a short accent
on the second syllable, e.g. in the instrumental plural -o0mis > -oomis. The dative
plural form, which can be reconstructed as -oomus, escaped this shift because the u
was dropped at some point. However, instead of the expected -ooms, this form
presently turns up as -6oms. This form is understandable as a perfect parallel to
Limburgian schwa drop: in a language that already has a Limburgian/Lithuanian-type
tone contrast, a circumflex will turn into an acute if a schwa drops from the following
syllable, at least if the intervening consonant is voiced:

(53) Parallel between Lithuanian and Limburgian: schwa drop creates a real acute

druiavs - [draav] - drauv - [drauv]
oomus - [66ms] - ooms - [60ms]

In (53) we see three steps: a speaker-induced drop of a final vowel, a reinterpretation by
listeners as an acute (i.e. as a low tone connected to the second mora), and a new
pronunciation based on the reinterpretation (i.e. a pronunciation with low FO on the
second part of the vowel).

7.5. The behaviour of obstruent geminates in schwa drop

After a voiceless geminate consonant such as in *katta ‘cat’, a dropping schwa would
leave no trace of the low FO, and there is no reason why the resulting auditory form
[katt(3)] should be perceived as anything else than two high-toned moras, just as the
auditory form [sték] (I assume here that a trimoraic analysis is ruled out, so that the
final consonant cannot be analysed as a geminate).”> After a voiced geminate obstruent

23 This opens up the question whether a structure like ((kut)u(t)u)c is universally ruled out or not. If it is
not, then bimoraicity is compatible with syllable-final geminates, and my argument for assigning a mora
to the first d in *bedda (§4.7) would vanish as well, because the structure could then be
((bed),)o((do) ).
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such as in *bédda ‘bed’, a dropping schwa would still leave a trace of the low FO on
the final voiced consonant, and given the analysis in §7.3 there seems to be no reason
for the learner to interpret the new auditory form [béd] as anything else than an acute.
The structures in (54) show the results.

(54) Surface structures after schwa drop, obstruent version

HL H
(I /\
I
bed. Kat
‘bed’ ‘cat’

Present-day reflexes. In the areas that maintain a lexical tone contrast on short vowels
before voiceless consonants, such as Moresnet (Jongen 1972), words like kat currently
have a circumflex, i.e. the pitch movement occurs in the next syllable, and words like
béd currently have an acute, i.e. the pitch movement occurs in the syllable itself
(instead of between € and d, the pitch movement nowadays falls within € as a result of
the second final devoicing and/or degemination, see §11). Some present-day forms are
listed in (55) and (56).

(55) Schwa drop after voiceless geminates

nak (Rm. nzk) m. ‘neck’ < *nakke (NHG Nacken), plak m. ‘spot’ <
*plaekka (MDu. plecke), Aak m. ‘heel’ < *Aakka (NHG Hacke f.), tap m. ‘tap’
< *tappa (NHG Zapfen), lap m. ‘piece of cloth’ < *lappa (NHG Lappen)

(56) Schwa drop after voiced geminate obstruents

béd n. ‘bed’ < *bédda, broeg f. ‘bridge’ < *brégga (NHG Briicke), 1ég ‘lie-
1SG’ < *1égga (MDu ligge), 1ég ‘lay-1SG’ < *1égga (MDu legge), Z€g ‘say-1SG’
< *z€ggo (MDu segge), wég ‘loaf” < *wégga (MHG wecke), f€g ‘hedge’ <
*figgga (NHG Hecke), iceb ‘have-1SG’ < *ficebba (MDu hebbe)™

7.6. The behaviour of sonorant geminates in schwa drop

After a geminate sonorant, schwa drop led to a new kind of acute syllables. Thus, the
word *zonna ‘sun’ was pronounced as [zénna] before schwa drop (§4.7) and as [z6n]
after schwa drop. In nearly all of the Limburgian and Central Franconian area (with the
exception at least of the peripheral area around Horst, to the north of Venlo), the
audibility of the low pitch (in H*L alignments) on the sonorant consonant was
apparently enough to make the learners analyse [z6n] as the structure in (62).

24 . . . . . .

This word may not be actually attested as having an acute, because it is possible that all the areas in
which short vowels before obstruent consonants have contrastive tone have the Ripuaric form Adn
instead (e.g. Jongen 1972).
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(57) Surface structures after schwa drop, sonorant version

e

noo
zon. val
‘sun’ ‘trap’

Present-day reflexes. In words with schwa drop after a sonorant geminate, an acute is
found in nearly all of the Limburgian and Central Franconian area, with the exception at
least of the peripheral area around Horst, to the north of Venlo, where no tone contrast
exists on this type of syllables. Present-day forms typical of Geleen, Roermond and
Sittard are listed in (58).

(58) Schwa drop after geminate sonorants

vdl f. ‘trap’ < valle (NHG Falle), val ‘fall-1SG’ < vdalla (NHG falle), kdl
‘speak-1SG’ < kdlla, fieel ‘hard-PL/FEMSG’ < *Aalle (NHG helle), w3l (Rm.
wol) f. ‘wool” < willa (NHG Wolle, Low Saxon Wulle), v3l f. ‘full-PL/FEMSG’
< v3lla (NHG volle), [tél ‘silent’ < *stélla, véér ‘far’ < *varra (NHG ferne),
ker f. ‘car’ < *karro (NHG Karre, Karren m.), téer m. ‘tar’ < *térra, zon f.
‘sun’ < *z6nna (MHG sunne), tén f. ‘barrel’ < *téonna (NHG Tonne), mée&m f.
‘female breast’ < *m&@mma (MHG memme), Sitt. ftoeem Rm. [tém f. ‘voice’ <
*stémma/*stémmoa (NHG Stimme)

The new phonotactics. This change led to a new kind of lexical tone contrasts, namely
in final sequences of a short vowel and a sonorant consonant, i.e. between the forms
listed in (31) and those listed in (58). One of the many minimal pairs is val ‘trap; fall-
1SG’ versus val “fall’.

7.7. Geminate lenition and schwa drop

Original sequences of a lateral or a nasal followed by a voiced homorganic plosive were
at some point simplified to a geminate. All the later developments of this class of
consonant clusters are identical to the developments in the original sonorant geminates.
We can most easily account for this fact if we assume that this change occurred before
the advent of the tone contrast. For instance, *banga ‘scared’ > *banga > *bangys >
*ban. Another possibility is that the gemination occurred later; in that case, however,
there must have been a tone change when gemination happened: *bangs > *bafgs >
*bégna > *béay. This question of this timing is not unlikely to be quite relevant to the
whole question of Limburgian tonogenesis.

Present-day reflexes. The present Limburgian forms that derive from a schwa drop
after a lenited geminate all have the acute tone.
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(59) Schwa drop in geminate lenition environments

From *nd: mdn f. ‘basket’ < *ménpa < *manya (MHG mande), fi&n fpl.
‘hands’ < *Aéppa < *Aepge (MHG Hiinde)™, tén fpl. ‘teeth’ < *téppa <
*tengo (MHG Zihne)™, wén f. ‘wound’ < *wénna < *wonge (NHG Wunde),
fion or Aén m.pl. ‘dogs’ < *Adnna < *Aopge (NHG Hunde), vén ‘find-1SG’ <
*vénna < *venya (NHG finde), véns ‘find-2SG’ < *véppoas < *vengas (NHG
findest), véne ‘find-3SG’ < *vénnat < *venyot (NHG findet)

From *1g: bdn ‘scared’ < *banns < *banggs (NHG bange), 14y ‘long (adv.)’ <
*lagna < *langa (MHG lange), [prény ‘jump-1SG’ < *sprépnna < *sprengo
(MHG springe), fpréps ‘jump-2SG° < *sprépnas < *sprepngoas (MHG
springest), [prépk ‘jump-3SG’ < *sprénnat < *sprengat (MHG springer), tén
‘tongue’ < *tonna < *tonga (NHG Zunge)

From *mb: dém ‘dumb-PL/FEMSG’ < *démm» < *dombs (MHG tumbe)

From *1d: wé£ ‘wild-PL/FEMSG’ < *WéAAd < *weAyd (NHG wilde)

The new situation. This change led to an extension of the oppositions for forms ending
in m: dém (< *dombd) joins [tém (< *stomma) in contrasting with ftom. More
interestingly, a new contrast arose between forms like [prépk (< *sprengat) and refjk
(< *repgk), leading to some minimal pairs such as zépk ‘sings’ (< *zergat) versus
zefk ‘sinks’ (< *zepkat). Also, a new correlation between segments and tones arose in
the language: all words ending in a short vowel followed by n, 1, or £ received (and
still have) an acute tone; this is ultimately due to the fact that all such forms derive from
words ending in a schwa (-nj9, -ngd, -£39), which again is due to the fact that jp, 1, or
K originally had to be licensed by a following plosive (in the case of jj and A because
palatalization required a plosive, and in the case of 1) because 1) was not a separate
phoneme of West-Germanic and in fact Proto-Indo-European) and the plosive had to be
voiced (and therefore followed by a vowel, because of the first final devoicing) in order
to be deletable.

7.8. Schwa drop after a vowel

Early Middle Limburgian had no cases of short vowels followed by a schwa, so Late
MLDb had no cases of lengthened vowels followed by a schwa. The only circumflex
vowels before schwa could have been the high vowels ii, y¥, and uii. Thus, there must
have been forms like *biia ‘bee’ and *buua ‘build-1SG’. However, §4.6 has proposed
that in Early MLb the high vowels were monomoraic, so the structures might have been
better represented as *bijo and *buwa, but instead I propose that the actual structures
were *bijjo and *buwwa, with geminated glides. The reason for this proposal is that in
the general Late MLb bimoraic reanalysis of stressed syllables such structures would
have become *bijjo and *btiwwa, with acutes that we still see today in the plurals
*bijon ‘bees’ and *bttwan ‘build-1PL’. The forms with a final schwa received a less
surprisingly acute: bij and baw.

2 . . .
> The present & instead of the expected € is an example of the new regularized umlaut.
% The present & instead of the expected € is an example of the new regularized umlaut.
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Present-day reflexes. All words with a schwa drop after a vowel have an acute in
present-day Limburgian. Some cases are listed in (60).

(60) Schwa drop after a vowel: acute

bij ‘bee’ < *biia (MDu bije), vrij ‘free-PL/FEMSG’ < *vriia (NHG freie), dyj
‘push-1SG’ < *dyya, nyj ‘new-PL/FEMSG’ < *nyya, buw ‘build-1Sg’ < *buus
(NHG baue), faw ‘shy-PL/FEMSG’ < *sxuud (NHG scheue)

The new situation. The change led to the first tone contrasts in final vowels, some
minimal pairs being bij ‘bee’ ~ bij ‘by’, vrij ‘free-PL/FEMSG’ ~ vrij ‘free’, nyj ‘new-
PL/FEMSG’ ~ nyj ‘new’, and fGw ‘shy-PL/FEMSG’ ~ fuw ‘shy’.

7.9. Schwa drop and 0 loss

At some point in early New Limburgian, a & was lost between a vowel and a schwa.
The schwa was also dropped, and if the preceding syllable had a circumflex, this
changed into an acute, which comes to no surprise.

Present-day reflexes. All present-day forms with word-internal schwa deletion have an
acute.

(61) Drop of d and schwa: acute

yaaran ‘collect’ < *yaadoaran < *yadoaran, £ek ‘vinegar’ < *e€dok < *edak,
léer ‘leather’ < *le€dor < *ledor, wéer ‘weather’ < *wegdoar < *wedar, 1éex
‘empty’ < *le€dax < *ledax, bdom ‘bottom’ < *baddam < *bodom, bdal
‘hangman’ < *beddal < *b@dal, zij ‘silk’ < *ziida (NHG Seide), zij ‘side’ <
*zii®a (NHG Seite), 1Iyyk ‘Liege’ < *lyydak, dor f. ‘vene’ < *@adoar, S5om m.
‘breath’ < *@adam, vooran ‘fodder’ < *voodaran

The new situation. Before this change, the lengthened vowels aa and ee and the high
vowels ii, yy and uu could only have an acute in positions before a voiced consonant.
While there are certainly statistical tendencies to that extent in present-day Limburgian,
the list in (61) shows several new acutes for these vowels before a voiceless consonant
(éek, 1éex, 1lyyk). The list also shows new acutes for these vowels in disyllabic forms
(yaaran).

8. Neutralization in voiced environments

The change from circumflex to acute in voiced environments described in §7.3 was
conditioned by a drop of schwa in the next syllable. In the larger part of the present tone
area, however, this change was not conditioned by schwa drop: it occurred as well in
words that stayed disyllabic, such as in léevan ‘to live’ and kdamar ‘room’. In this
area, then, all disyllabic forms with voiced intervocalic consonants have an acute, and
baljovon ‘to promise’, from *balaven, rhymes with ftrdovan ‘to punish’, from
*straavon.

The area in which this neutralization took place is called the Rule A area and
roughly comprises the Central Franconian area (Ripuaric, Moselle Franconian) as well
as the Limburgian-Ripuaric transition area. The more conservative area, where
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balo3van still does not rhyme with ftrdovan, is called the Rule A2 area and roughly
comprises the Low Franconian (Limburgian) area.

There are at least two ways in which the neutralization could have happened. The
first is by starting from a paradigmatic analogy, then overgeneralizing phonologically:
the form le€van could have become léevan by analogy to the related form 1éev ‘live-
1SG’, after which the number of disyllabic voiced circumflexes in the language was so
low that the few non-alternating remaining ones, like kaamar, were changed to acute
as well.

The second possibility is that the cause of the neutralization is purely phonological.
We know that there are neighbouring non-tonal dialects that invariably have an acute in
all long vowels, thus 1éevon as well as €eton. It is not unlikely that some of these
dialects have been tonal at some stage in their development. When compared to present-
day Limburgian, these dialects must therefore have gone through a general innovation
exemplified by the changes le€von — léevon and egton — €eton. The question now
is: if there were any intermediate dialects that changed circumflex to acute only in one
of these two cases, what would such a dialect look like, i.e. would it change legvan to
1éevon or would it prefer to change €€ton to éetan? My answer is that it would prefer
to change le€voan to 1éevan, simply because the auditory forms [1éévon] and [1é&van]
are auditorily closer than [éétan] and [é&tan]: in the former pair, the HL alignment
difference is one segment, in the latter pair it is between one and two segments.

9. The Rule A — Rule B distinction

Here I first repeat something that I wrote to Carlos Gussenhoven in March 1998, before
Kohnlein (2013) showed that this story would not account for interrogative intonation.

Circumflex accents nowadays tend to be longer than acute accents, although (in the
Rule A and Rule A2 regions) they derive from vowels that were shorter (high vowels
tend to be shorter than non-high vowels, and the lengthened vowels were shorter than
the originally long vowels before OSL). So the Rule A and A2 regions have historically
undergone a length reversal. 1 hypothesize that this is because there is a universal
tendency for circumflexes to be longer than acutes.

Where does this universal tendency come from? I propose that the direct cue for
mora alignment is the question whether or not the syllable contains a pitch movement.
Thus, if the syllable contains a pitch movement, the accent must be acute, and if the
syllable stays on the same pitch, the accent must be circumflex. Now, movement (e.g.
pitch movement) can be perceived even if it is fast, whereas detecting constancy (e.g.
monotonicity) takes a while. Hence the Limburgian correlation between pitch
movement and duration. Similar correlations are found in some Slavic languages (Van
Wijk 1935, 1939).

I propose that in the Rule A and A2 areas the accent distinction was about mora
alignment, so that the pitch movement was the main cue and the durations adapted
themselves later according to the universal movement-duration correlation. In the Rule
B area, however, something different happened: these dialects did not create a mora
alignment distinction. Rather, the original duration difference persisted. When vowels
lengthened in open syllables, the originally long vowels just became longer (push
chain). The dialects thus created a three-way length contrast, and the pitch movement
became a cue only later. This new secondary cue was added in line with the universal
movement-duration correlation, hence the longest vowels (i.e. the original long vowels)
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received a constant pitch (which sounds like a circumflex accent), and the middle-length
vowels (i.e. the vowels lengthened in open syllable, plus the high vowels and the
diphthongs) developed a moving pitch (which sounds like an acute accent).

In this way, the Rule B dialects ended up having an acute everywhere the Rule A
dialects had a circumflex, and the reverse. The resulting cross-linguistic apparent
reversal is remotely comparable to that between Old Greek and Lithuanian (Kiparsky
1973), and a bit more directly comparable to that between Lithuanian and Latvian.

Recently, Kohnlein (2011) has shed doubt on this account, on the basis of the
observation that while the declarative pitch contours are diametrically opposite in Rule
A/A2 and Rule B, the interrogative pitch contours are the same in both regions. My
analysis above could therefore hold only if the declarative contour is original in the
Rule B area and the interrogative contour is somehow secondary, for instance borrowed
by language contact. Kéhnlein (pp. 197-199), however, sees the interrogative contour
as original and the declarative contour as secondary, arguing that all dialects went
through a stage when there was no opposition between declarative and interrogative
intonation, a situation that stills exists in Hasselt (West-Limburgian). A further
development of this theory appears in Kohnlein (2013).

10. Morphological uses of the accent contrast

During the development of Limburgian, much of the inflectional paradigm of nouns and
adjectives was lost. In nouns the paradigm became restricted to the singular-plural
distinction; in this case, the current singular continues the original nominative singular
and the current plural continues the original nominative plural (these nominatives were
often, but not always, identical to the accusative forms). In adjectives the paradigm
became restricted to the attributive form, the masculine singular, the feminine singular,
the neuter singular, and the plural (which is identical to the feminine singular); in this
case, the forms are again based on the original nominative, except for the masculine
singular, which is based on the original accusative, e.g. present-day naaton ‘wet-
MASCSG’ ~ and naats ‘wet-FEMSG’.

The reduction of inflexion led to the situation that many nouns now had only a
single form. This includes neuter nouns with an original zero plural ending (*bein
‘bone, leg-SG&PL, *woort ‘word’-SG&PL, *Ad3f ‘court-SG&PL’, *lant ‘land-
SG&PL’) and mainly masculine and neuter nouns whose plurals came to be identical to
the singular as a result of schwa drop (*§39p ‘sheep-SG&PL). In all cases, a new plural
was constructed. In the case of back vowels followed by a voiceless consonant, the
choice was the addition of umlaut in the plural: [3op ‘sheep-SG’~ [cecep ‘sheep-PL’
(cf. NHG Schafe ‘sheep-PL’). In neuter nouns, this change was often accompanied by
the addition of -ar, as in dadkar ‘roofs’. This changes greatly added to the already
existing use of umlaut in plurals not ending in -3(n) and to the already existing use
of -ar for neuter nouns. In the case of circumflex vowels followed by a voiced
consonant, the tone changed to acute, as in the neuter bein ‘leg-SG’ ~ béin ‘leg-PL’,
completely analogously to the already existing masculine ftein ‘stone-SG’ ~ [téin
‘stone-PL’; if possible, this change is combined with umlaut and/or lenition: f253f m.
‘court-SG” ~ Aicecev ‘court-PL’; lajic n. ‘land-SG” ~ l&&n ‘land-PL’ (also 1&&par); Rm.
kamp m. ‘comb-SG’ ~ k&&m ‘comb-PL’.

The chronology of these events probably varies widely. Given the fact that many of
these changes also occurred in High German (Beine ‘legs’, Ddcher ‘roofs’,
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Worte/Worter ‘words’, Hofe ‘courts’, Ldnder ‘lands’), it is possible that some of them
precede even schwa drop. Thus, the sequence bein ‘bones’ > beina > béin is not out of
the question. Also, wadrt ‘words’ > woederda > waecerd is possible; the d would then
have been based on a still existing dative singular or on compounds such as
*wodrdonboéok ‘dictionary’, or on the diminutive (present-day woecertja, not
woeecertja). More examples will be seen in the next section.

11. Second final devoicing

After schwa drop, many words ended in a voiced obstruent. These include first person
singular verb forms such as bliiv ‘stay’ and zeg ‘say’, feminine singulars such as
driuv ‘grape’ and fieg ‘hedge’, and masculine plurals such as déev ‘thieves’. In some
regions, the voiced fricatives made it into the 20th century and some voiced plosives
still exist (Dupont 1910-11, Leenen 1915, Goossens 1977). In most regions, however,
all final obstruents were devoiced, turning e.g. zeg into zek (where the underlining as
usual denotes the fact that longer related forms still contain a g).

The second final devoicing must also have led to some new cases of homophony
between singulars and plurals. Thus, déef ‘thief-SG* ~ déev ‘thief-PL’ merged into
déef ‘thief-SG&PL’. Just as in the previous section this merger gave rise to analogies
that created new plurals. In the case of déef ‘thieves’, umlaut was not an option (the
vowel was already front), neither was tone change (the tone was already acute), so that
the only remaining option was to add an ending. In the case of the masculine déef, this
ending had to be -an (the ending -ar is restricted to neuters), so that the present-day
form is deévan. The circumflex accent in this plural form, which does not correspond
to the historically expected acute, is explained by the model on which this form must be
based by speakers without access to the historical forms, namely the alternating-tone
model of dauf ‘dove’ ~ dutivan ‘doves’, which is the predominant pattern for nouns
with -an plurals. This -an addition was originally restricted to cases where the less
shocking modifications (umlaut, tone change) could not apply. In the twentieth century
we find an extension of this change to all words with non-umlauting vowels (i.e. back
vowels plus, as far as plurals are concerned, the vowel aa), independent of whether a
tone change can apply. Thus next to the tone pair daax ‘day’ ~ ddax ‘days’, which is
still in use, one can nowadays hear the plural dadyan. Another example is the
extension of jdar ‘year-SG&PL’ to the new plural jo3ran ‘years’, analogously to, say,
the historical k321 ‘coal’ ~ ko3lan ‘pieces of coal’.

12. Four new kinds of tones

First let me assert that present-day Limburgian is not just a lexical mora-accent
language. Instead, it may be closer to a tone language, because (for instance) sentence-
final acute and circumflex syllables strongly contrast with each other even if the
sentence-final word is not in focus. Thus, a Roermond question intonation on the word
yowées ‘been’ will sound like [ydwées], with an octave drop in the final syllable,
whereas a question intonation on the word yado3n ‘done’ will sound like [y3d331],
with both an octave drop and a fifth rise in the final syllable. Gussenhoven (2000ab)
interprets [ydwées] as having only a HL interrogatory boundary tone, and [y3d3311] as
having the same HL boundary tone followed by a H tone that must have been supplied
in the underlying form. In Gussenhoven’s view, then, the contrast between acute and

circumflex for Roermond is that between the absence and presence of a lexical H tone.
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Meanwhile, the Roermond sentence-internal contrast is still often one of mora
alignment, as in (1) and (2).

But present-day sentence-internal contrasts are not always cases of mora alignment
contrasts. After schwa drop, the language was still thoroughly mora-accenting, in the
sense that the only acute-circumflex contrast was that between a monosyllabic bimoraic
acute and a monosyllabic bimoraic circumflex. Beside these two types of accents,
however, the later sound changes of degemination and schwa insertion caused the
emergence of four more types: the monomoraic acute, the second monomoraic
circumflex, the disyllabic acute, and the disyllabic circumflex. These four new accents
are discussed in the following sections.

12.1 Degemination and the rise of the monomoraic accents

From §5.5 we know that the words beddan ‘beds’ and katton ‘cats’ were pronounced
[bédddn].., and [Kattdn].. (we now discuss only the plurals of these words, because the
singulars have lost their final schwas in §7.5). A subsequent probably speaker-induced
sound change was a gradual shortening of the geminate consonants. A certain
generation of learners must then have interpreted these consonants as singletons. The
question then is: with what alignment of the HL contour to the remaining moras?

There is a by now familiar difference between the auditory forms [béddan].. and
[kattan]..: only in the former does a pitch movement occur within the first syllable
(§5.5). If the geminate is reanalysed by a learner as a singleton, the first syllable must be
reanalysed as monomoraic, and the original syllabic pitch movement can be reanalysed
as a pitch movement within the new monomoraic syllable.”” The resulting form can be
abbreviated as bédan. Likewise brdegon ‘bridges’, fwéman ‘to swim’, and so on.
Since the pitch movement is (very) early, a structure like b&édan can be called a
monomoraic acute.

No acute reanalysis is possible in the case of a shortening geminate in [kattan]...
The only possibility is a reanalysis with a H tone on the first (now monomoraic)
syllable. Since this means that the pitch movement now occurs after the first syllable,
the resulting form can be abbreviated as katon (likewise ftéekan ‘pieces’ and so on).
This structure can be called a monomoraic circumflex.

The contrast just discussed has not received much attention, probably because the
distinction is predictable on the basis of the voicing of the consonant. In fact, the post-
lexical process of word-final prevocalic voicing causes acute-circumflex alternations
within the same word form. Thus (Ben Hermans, p.c.), broek ‘bridge’ and ftoek ‘piece’
are both pronounced with a circumflex in an broek to zeén ‘to see a bridge’ and 3
ftoek to kriiya ‘to get a piece’ (with question intonation: rising on t), and both with an
acute in woo da brdeg es ‘where the bridge is’ and woo at [téeg es ‘where the piece
is” (with question intonation: rising in oe).

Nevertheless, the phonetic distinction between bé&don and katen is large,
especially in sentence-final focal position with question intonation: bédan has its pitch
peak somewhere in the first vowel or the following consonant ([b#d3]..) whereas
katon has its pitch peak in the second vowel ([katd'].) (Ben Hermans p.c.).
Moreover, scattered monomoraic circumflexes occur in voiced environments, for

27y say “can be reanalysed”, not “must be reanalysed”, because if one looks closely at the auditory form,
an alternative reanalysis with H-toned first syllable seems to be possible as well.



instance in the Geleen form A@man ‘shirt’. In this form, the cause of the exceptional
circumflex can lie in a late degemination caused by an original heterorganic nasal-
plosive sequence: *Aemada > *fiemda > *Aemda > *Aembo > *fAemma, with a
drop of the first schwa bleedingly before Open Syllable Lengtening (§5.1), and the *d >
*b change counterfeedingly after geminate lenition (§7.7). This word has an exceptional
circumflex in Maastricht as well (C. Gussenhoven, p.c.), and the long vowel in Aggma
in Weert Limburgian (which is nowadays a toneless dialect according to Heijmans and
Gussenhoven 1998) must also reflect an earlier circumflex.

12.2 Schwa insertion and the rise of the disyllabic accents

When a liquid was followed by a non-coronal obstruent, a schwa was inserted. The
circumflex words baefx ‘mountain’ and wolf ‘wolf’ therefore became baefox
‘mountain’ and walaf, still with the tone movement during or after the final consonant.
The resulting accent can therefore be called a disyllabic circumflex. Likewise, @fom m.
‘arm’ and faefof n. ‘splinter’ (MDu scerf, not NHG Scherbe f.), which could be added
to (31), and with voiceless final schwa drop balok m. ‘beam’ (NHG Balken) and
ketak f. ‘church’ (NHG Kirche), which could be added to (45).

In large parts of Limburg a schwa is also often appended phrase-finally after a word
that ends in a high vowel, as in nuwa ‘now’, which is pronounced with a pitch pattern
identical to that in huiis ‘house’. In Sittard I have heard the same disyllabic circumflex
on words where a sonorant consonant is flanked by two short high vowels: jyni ‘June’,
jyli “July’, fomili ‘family’, fili ‘chilli, Chile’, kiwi ‘kiwi’, bakifii ‘bikini’; whether
this phenomenon is widespread or idiosyncratic still has to be investigated.

A similar change occured in acute words: bééry ‘mountains’ (< *baefya; NHG
Berge) became ba&ray. The simplest assumption about the pitch movement is that it
stayed in the middle of the word, which in b&ray must be close to the syllable
boundary. This structure can be called a disyllabic acute. Likewise @rav n. ‘premises’
(< *erva; OLF ervi ‘inheritance’, NHG Erbe), @rom pl. ‘arms’ < *efma. These
examples could be added to (51).

There is a clear phonetic distinction between the monomoraic circumflex as in kéton
(pitch movement during t or 9) and the disyllabic circumflex as in baefox (pitch
movement during or after X). Whether there is also a phonetic distinction between the
monomoraic acute as in bédan (pitch movement during €) and the disyllabic acute as in
baray (pitch movement between @ and r?) remains to be seen.

13. Comparing theories on Franconian tonogenesis

The crucial evidence that establishes the order of events in the Rule A2 regions is the
retention of the original accent in disyllabic words, namely the retention of the acute in
originally long non-high vowels, both in the voiceless cases of (11) and in the voiced
cases of (12), and the retention of the circumflex in lengthened vowels, both in the
voiceless cases of (20) and in the voiced cases of (21). This evidence clearly places the
beginning of the lexical accent contrast in the result of the otherwise neutralizing
process of open syllable lengthening. No other proposals than the present one realize
that this evidence is crucial for establishing the order of events; all other proposals than
the present therefore misplace the first occurrence of the contrast, typically locating it
later, such as in the result of schwa drop or in the result of analogical lengthening. As a
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consequence, these other proposals can handle only a small part of the data. I will now
review several of these proposals.

13.1 De Vaan (1999)

Of all the other proposals, De Vaan (1999) comes closest to the correct chronology,
albeit sometimes for the wrong reasons. I will therefore discuss his proposal in some
detail.

De Vaan (p. 35) starts his chronology by stating, as I do here in §4.2, that in pre-
OSL times long non-high vowels had a moving (De Vaan says “falling”) pitch, and that
other vowels had a level (De Vaan says “rising”) pitch. Presumably (though De Vaan
gives no examples here) this means that e.g. the word ‘seek’ from (11) was pronounced
[zéokon]. Next, De Vaan states that as a result of Open Syllable Lengthening,
originally short vowels became level (De Vaan says “rising”) before single medial
voiceless consonants. Presumably, the means that e.g. the word ‘kitchen’ from (20)
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pattern on the first syllable, which is unpredictable from the surrounding segments. De
Vaan, however, does not realize that OSL caused the lexical contrast. Instead, he states
next that “the tonal opposition of falling [i.e. moving] pitch versus rising [i.e. level]
pitch reached phonemic status through [the process of] apocope [which happened after
OSL]”.

De Vaan’s oversight may be due to his failure to look at the system of oppositions
at each stage of the language. This happens more often in his paper. In a footnote (p.
29), De Vaan dismisses a proposal by Goossens according to which Limburgian
originally had Rule A and then turned many acutes into circumflexes “through
analogy”, thus leading to Rule A2. Presumably, this would mean that an acute on
lengthened vowels in voiced positions, as in 1éezan ‘read’, turned into a circumflex, as
in le€zan from (21). De Vaan correctly notes that there is not much to base an analogy
on, but his dismissal is further only based on a principle of “economy”. The logical-
chronological reason, however, why the words in (21) could not have come from acutes
is that in that case the words in (12), such as kéezan ‘choose’, would also have turned
their acute into circumflexes, as in ke€zan, a neutralizing change that according to the
list (12) did not happen: circumflexes form a small minority in (12), while acutes form a
small minority in (21). Again, De Vaan misses the crucial systemic argument that would
derive from looking at the synchronic contrasts and oppositions at every stage of the
language. On p. 34, De Vaan correctly states that the Rule A2 dialects “have preserved a
more archaic situation” than the Rule A dialects, but he does so for the wrong reason,
namely the geographical peripherality of the Rule A2 dialects. This is an invalid
argument. In De Vaan’s view, the Rule A2 dialects form a contiguous area in the North
and West; since there are more contiguous peripheral areas, not all of them can be
archaic, which strongly indicates that peripherality points at archaism only if these
peripheral areas are scattered and unconnected, which they are not. The logical reason
for the greater age of Rule A2 is their non-neutralization, i.e. the fact that they retain the
contrast between the forms in (12) and in (21), a distinction lost in the Rule A areas.
Logically, neutralizations are innovations, and retentions of etymological contrasts are
archaisms. The only example that De Vaan gives to illustrate the archaism of Rule A2 is
vaart ~ vaaran, and this does illustrate the problematicity of an analogical cause of
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Rule A2 (why would vdaran change into vaaran if the other forms have an acute as
well?), but it does not refer to the more crucial fact, which is the retention of, say, the
vaaran ~ kéezan contrast.

A third case of unclear argumentation for an original Rule A2 is the statement (p.
35) that “the sequences [...], VD [i.e., originally short vowels before voiced consonant]
developed a falling pitch” during OSL. If this had been true, the lengthened V:D would
have fallen together with the originally long V:D, as in Rule A. Since in Rule A2 the
former nowadays have a circumflex and the latter an acute (as De Vaan acknowledges),
this cannot be correct.

I conclude that De Vaan was correct in proposing phonetic pre-OSL contrasts,
correct for the wrong reason in proposing the primacy of Rule A2, and incorrect in
locating the inception of the lexical accent contrast in the results of schwa drop.

13.2 Gussenhoven (2000c¢)

Of all the proposals, the one by Gussenhoven (2000c) has been most widely distributed
over the world. At the same time, it is the least credible of all the proposals, because it
accounts for only a little corner of the data and has logical-chronological problems with
the remainder of the data.

Gussenhoven proposes that the lexical accent contrast originated through a
mechanism of “fake analogical lengthening” (Fake AL; p. 231). At a certain point in
time, Franconian would have had a length contrast between dax ‘day’ and daax ‘days’,
the length in daax resulting from open syllable lengthening followed by schwa deletion
(days > daays > daax). At the same time, an influential neighbouring dialect would
have had the older dax ~ daaya alternation but decided that vowel length should be
homogeneous throughout the paradigm, leading to daax ~ daay?. This is the usual
process of analogical lengthening (§6). At this point, dialect 1 would have had dax ~
daax, dialect 2 daax ~ daaya. According to Gussenhoven, the speakers of dialect 1
would decide to mimic speakers of dialect 2 in having a long vowel in the singular.
However, doing so would have turned the paradigm into daax ~ daax, thus removing
the distinction between singular and plural. Gussenhoven proposes that the speakers
then decided to make a difference between the two forms, somehow adding a high tone
to the singular: daax ~ daax. This is what Gussenhoven calls “fake analogical
lengthening”. Despite the evidence presented in the current paper, Gussenhoven has
repeated this hypothesis numerous times, most recently in Gussenhoven (2012).

The largest problem with Gussenhoven’s proposal is that it cannot explain how the
tone contrast spread from daa'x ~ daax to the rest of the lexicon. Presumably, fake
analogical lengthening would have to have postdated schwa drop (otherwise, no threat
of homonymy), which must have postdated open syllable lengthening (otherwise, no
vowel lengthening in the plural daaya), and this is indeed the order in which
Gussenhoven arranges these three changes on p. 233. Also, fake analogical lengthening
by itself must have postdated open syllable lengthening, otherwise there would have
been no long vowel that could be the source of the analogy. Now, with the order OSL
— schwa drop — Fake AL, it is virtually impossible that the change could have spread
through the lexicon along etymological lines. If tonogenesis (i.e. Fake AL) follows
schwa drop (which comes with final devoicing, as G. states), an original huus ‘house’
and druuva ‘grape’ would have neutralized their structures as huus and druuf. How
could subsequently huus (and all other such forms without schwa drop) get a H tone,
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whereas druuf (and all other such forms with schwa drop) did not? In other words, how
could the neutralization be undone along etymological lines?”® Even more
problematically, if tonogenesis (Fake AL) followed OSL, how did kegkona ‘kitchen’
(and all other such forms with originally short vowels) get a H tone, whereas zggkan
‘seek’ (and all other such forms with originally long non-high vowels) did not? In other
words, if Gussenhoven’s theory is correct, the spread of tones through the lexicon must
have undone the neutralization caused by schwa drop, such as that between huus and
druuf, as well as the neutralization caused by open syllable lengthening, such as that
between kagkana and zegkon. In reality, the original schwa-based contrast between
huus ‘house’ and druuva ‘grape’ (and many other such forms) has been preserved as
the present-day tonal contrast huiis ~ drauf, and the original short-long contrast
between kekoana ‘kitchen’ and z@@kan ‘seek’ (and many other such forms) has been
preserved as the present-day tonal contrast ke@kan ~ zégkon. Neutralization can have
no place in these changes, so Gussenhoven’s proposal must be rejected on the basis of
an incompatibility with one the main heuristic axioms of historical phonology.

One can wonder what the causes are of Gussenhoven’s neglect of the huiis ~
drauf and kedkon ~ zdokoan cases, i.e. of the majority of the data. One cause seems
to be an incorrect view of the data themselves. Within six lines on p. 237, Gussenhoven
incorrectly lists Tongeren Zzw3on ‘swan’ (< *zwand) and bryak ‘fracture’ (< *brgka)
as having originally long vowels, and Atak ‘hook’ (< Aaaka) as having an originally
short vowel; under such circumstances it is indeed difficult to arrive at correct
generalizations, especially if multiple competing factors play a role, as they do here.
Another cause seems to be the failure to acknowledge the known interactions of these
competing factors. In a footnote on p. 254, G. claims that “OSL is an unlikely locus for
the tonogenesis, since it systematically fails to appear in forms in Table 2 that
underwent it.” Gussenhoven’s Table 2 is a list of singular—plural pairs where the
singular has AL; the plurals, which underwent OSL, indeed have an acute (wegx ‘way’
~ wéey ‘ways’; fmeét ‘smith’ ~ fméej ‘smiths’), but this is just the group that
received an acute secondarily during schwa drop (*wegya — wéey; *smeé&do —
fméej), i.c. half of the forms in (51). The much greater number of forms in (20) and
(21), which are still disyllabic, still have the circumflex.

I conclude that G.’s proposal accounts only for the accent in AL cases (here §6) and
fails on all other monosyllabic and disyllabic cases, i.e. on over 90 percent of the data. I
agree that it is tempting to start an account of the accent contrast from singular—plural
pairs; in fact, the examples in (1) and (2) provide just such an example. However, the
hypothesis developed here, which is that the accent contrast originated in OSL, explains
the daax ~ daay alternation by turning an original dax ~ day? first into dax ~ daays
by OSL (with a contrastive circumflex accent), then into daax ~ daays by AL (not
“Fake”, because the accent is the same in singular and plural), and finally into daax ~
daay by schwa drop (it is a true minimal pair, because the final consonant is currently
voiceless in both words). In other words, these singular—plural pairs are not the source
of the contrast, but instead form the most complicated cases, resulting from an
interaction of at least three changes.

%8 For the huus ~ druuf case, G. tries to save the chronology (in an apparent defence against objections
by the present author to an earlier version of G.’s paper) by proposing that there was a stage when schwa
drop and Fake AL were optional rules that were in effect at the same time. This proposal cannot work for
the kegkana ~ zg@kan case, though, where the ordering problem involves OSL as well.
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13.3 Schmidt (2002)

Jiirgen Erich Schmidt criticizes both De Vaan and Gussenhoven for problems such as
the phonetic naturalness of their proposed changes, but he does not criticize them for
problems with their chronological logic. In fact, Schmidt claims that the lexically
contrastive accent originated ‘relatively late’ (p. 207: “relativ spat”) with schwa drop (p.
207: “nach dem Apokopierungsprozess” ‘after apocope’; p. 220 “Apokopierung der
Endsilbe” ‘apocope of the final syllable’), summarized as “Ausloser der
Tonakzentgenese war ein durchgreifender makrostruktureller
Wortverdanderungsprozess: der Ausfall einer Endsilbe (Apokope)” ‘the trigger of
tonogenesis was a radical macro-structural word change process: the drop of a final
syllable (apocope)’. Given that Schmidt is very well acquainted with the historical
conditioning of the contrast, one has to wonder how he could have missed the contrast
between the old long non-high vowels in (11) and (12), which have acutes, and the
lengthened vowels in (20) and (21), which have circumflexes.

The answer is partly in Schmidt’s neglect of Rule A2. On p. 224, Schmidt claims
that ‘Rule A2 has been insecurely documented’, because for the Rule A2 areas there
sometimes exist dialect descriptions that describe them in terms of Rule A. Perhaps
Schmidt thought here of work such as that by Tans (1938), who describes the situation
in the Maastricht area (Rule A2) with Welter’s (1910) Rule A conditions; however,
Tans’ data clearly show Rule A2 conditions, which Tans labels explicitly as exceptions
to Welter’s conditions (p. 21, 160, 216). Such a situation, with an apparently
uninformed researcher listing exceptions to Rule A that he cannot put in a wider
perspective but are regular from a larger point of view (i.e. from the independently
reported Rule A2 perspective), should be regarded as confirming the Rule A2 situation
rather than questioning it. Because of his inappropriate neglect of Rule A2, then,
Schmidt does not count the contrast between the originally long vowels in (12), which
are acutes nowadays, and the lengthened vowels in (21), which are circumflexes
nowadays, as relevant or even existing, because all of these vowels (before voiced
consonants) have circumflexes in the Rule A areas today. Likewise, Schmidt may have
missed the contrast between (11) and (20) as relevant, because in the Southern part of
the area the vowels in (20), standing before voiceless consonants, may never have
lengthened.

In an area where Rule A applies and lengthening did not occur before voiceless
consonants, tonogenesis may indeed have originated in schwa drop. If it indeed
happened so late in these areas, it must still have happened as well in the Rule A2 areas
centuries earlier, when open syllables lengthened there. That is, any late tonogenesis in
the Southern areas must have followed a much earlier tonogenesis in the North.

13.4 Alternative possible correct proposals

In my discussions of others’ proposals above, I not only pointed out their failures but
also presented the hypotheses developed in the present paper as true. They do not have
to be; there may be other thinkable logically-chronologically correct hypotheses.

The idea that tonogenesis originated with schwa drop can be saved by assuming
that the originally long non-high vowels *aa, *aea/*ee, *cece, *22, *ee, *@0 and *00
turned into *29, *e9, *@9, *09, *ed, *@a and *Qa before Open Syllable Lengthening,
i.e. all of them “broke” into a diphthong ending in schwa. When OSL then lengthened
the originally short vowels, the lengthened vowels would have been kept distinct as a



group from the originally long non-high vowels. Subsequently, schwa drop, which came
with tonogenesis, would have turned the seven vowels into *32, *ée, *@ce, *0o, *ée,
*¢@ and *@0, which are not far removed from the present-day Limburgian forms. The
evidence for pre-OSL diphthongs is scarce: it may only be in the OLF writing of the
higher-mid series as ie and uo (the present-day diphthongization of the lower-mid series
cannot count as evidence, because it would have to follow schwa drop, i.e.
monophthongization), but those spellings may have a variety of different causes (e.g.
coming from a different region, or representing only an earlier stage than MLb, or
representing raised mid monophthongs). Weighing the evidence, I cannot regard this
scenario as likely.

14. Conclusion

We have seen that a sequence of synchronic phonological systems, gradual shifts by
speakers and discrete reanalyses by listeners accounts for much of the data. The true
phonetic and phonological details may differ from the ones presented, but I firmly
believe that the order of events is as depicted; especially, the claims are that the accent
contrast originated with Rule-A2-like open syllables by Open Syllable Lengthening,
that schwa drop did nothing more than produce many new acutes, and that Rule A came
about later as a neutralization. Comparisons with similar sound changes in Lithuanian
(Iengthening yield circumflexes and vowel drop turns circumflexes into acutes) showed
that my account is not peculiar to the Limburgian case. Realizing that about 95 percent
of the Limburgian accents have been accounted for, and that no systematic exceptions
remain, I conclude that the chronology of the Franconian tonogenesis, at least for Rule
A2 and Rule A, has been settled. The main question that remains is how the mora
accent language turned into the present-day language with its synchronic tonal and
metrical analyses.

References

Bach, Adolf. 1921. Die schirfung in der moselfriankischen mundart von Arzbach. Beitrdge zur Geschichte
der deutschen Sprache und Literatur 45(2), 266-290.

Cosijn, Peter Jacob. 1872-1873. De Oudnederlandse psalmen. De Taal- en Letterbode 3 (pp. 25-48, 110—
124, and 257-270) and 4 (pp. 149-176).

Cowan, HKJ. 1959. De localisering van het Oudnederfrankisch der psalmenfragmenten. Leuvense
Bijdragen 48, 1-47.

Cowan, H.K.J. 1969. Nogmaals de localisering van de Oudnederfrankische psalmenfragmenten. Leuvense
Bijdragen 58, 114—132.

Dols, Willy. 1944. Sittardse diftongering. [published posthumously by Alberts’ Drukkerijen, Sittard
1953]

Dupont, J. 1910-11. Het dialect van Bree. Leuvensche Bijdragen 9, 193-212.

Engelmann, René. 1910. Ein mittelfrinkisches accentgesetz. Beitrdge zur Geschichte der deutschen
Sprache und Literatur 36(2), 382-394.

Goossens, Jan. 1965. Die Gliederung des Siidniederfriankischen. Rheinische Vierteljahrsbldtter 30, 79-94.

Goossens, Jan. 1977. De tweede Nederlandse Auslautverscherping. Tijdschrift voor Nederlandse taal- en
letterkunde XCIII 1-2, pp. 3-23.

Grootaers, Ludovic. 1909. Het dialect van Tongeren: eene phonetisch-historische studie. Leuvensche
Bijdragen 8.

Gussenhoven, Carlos. 2000a. The boundary tones are coming: On the non-peripheral nature of boundary
tones. In Michael Broe & Janet Pierrehumbert (eds.) Papers in Laboratory Phonology V:
Acquisition and the lexicon, 132—151. Cambridge: Cambridge University Press.

Gussenhoven, Carlos. 2000b. The lexical tone contrast of Roermond Dutch in Optimality Theory. In M.
Horne (ed.) Prosody: Theory and experiment. Studies presented to Gosta Bruce.
Dordrecht/Boston/London: Kluwer.

— 56—



Gussenhoven, Carlos. 2000c. On the origin and development of the Central Franconian tone contrast. In
A. Lahiri (ed.) Analogy, levelling, markedness: Principles of change in phonology and
morphology, 215-260. Berlin: Mouton de Gruyter.

Gussenhoven, Carlos. 2012. From Cologne to Arzbach: an account of the Franconian ‘tone reversal’. To
appear in Proceedings of Nordic Prosody XI.

Heijmans, Linda & Carlos Gussenhoven. 1998. The Dutch dialect of Weert. Journal of the International
Phonetic Association 28, 107-112.

Helten, Willem Lodewijk van. 1896. Een en ander over en naar aanleiding van de Oudnederlandsche
psalmvertaling. Tijdschrift voor Nederlandsche Taal- en Letterkunde 15, 146-171,269.

Helten, Willem Lodewijk van. 1902. Die altostniederfrinkischen Psalmenfragmente, die Lipsius’schen
Glossen und die altsiidmittelfrdnkischen Psalmenfragmente, mit Einleitung, Noten, Indices und
Grammatiken. Groningen: Wolters.

Hermans, Ben. 1984. Het Limburgs en het Litouws als metrisch gebonden toontalen. Spektator 14, 48-70.

Hermans, Ben. 2006. De tonologie van onbeklemtoonde lettergrepen in een Limburgs dialect. Taal en
Tongval 19, 55-70.

Hermans, Ben. 2012. The phonological representation of the Limburgian tonal accents. In B. Botma & R.
Noske (eds.) Phonological explorations: empirical, theoretical and diachronic issues, 227-244.
Berlin: Mouton de Gruyter.

Jongen, René. 1972. Phonologie der Moresneter Mundart: eine Beschreibung der segmentalen und
prosodischen Wortformdiakrise. Assen: Van Gorcum.

Kats, J.C.P. 1985. Remunjs waordebook. Roermond: H. van der Marck.

Kehrein, Wolfgang. This volume. There’s no tone in Cologne: against tone—segment interactions in
Franconian.

Kiparsky, Paul. 1973. The inflectional accent in Indo-European. Language 49, 794-849.

Kohnlein, Bjorn. 2011. Rule reversal revisited: synchrony and diachrony in the Franconian dialect of
Arzbach. Doctoral dissertation, Leiden University.

Kohnlein, Bjorn. 2013. Optimizing the relation between tone and prominence: evidence from Franconian,
Scandinavian, and Serbo-Croatian tone accent systems. Lingua 131, 1-28.

Kohnlein, Bjorn. This volume. Synchronic alternations between monophthongs and diphthongs in
Franconian tone accent dialects: a metrical approach.

Kyes, Robert L. 1969. The Old Low Franconian psalms and glosses. Ann Arbor MI: University of
Michigan Press.

Leenen, J. 1915. Dialecten in Belgisch Limburg. Limburgsche Bijdragen 13, 147-164.

Liberman, Anatoli. 1999. Schdirfung/stoottoon and tréiigheitsakzent/sleeptoon in the Rhein-Limbourg area
and their Scandinavian analogues. In E.C. Polomé & C.F. Justus (eds.) Language change and
typological variation. In honor of Winfred P. Lehmann on the occasion of his 83rd birthday, Vol.
I: Language change and phonology, 275-298. Washington: Institute for the Study of Man.

Maurmann, Emil. 1898. Grammatik der Mundart von Miilheim a. d. Ruhr (Sammlung kurzer
Grammatiken deutscher Mundarten 4). Leipzig. [partial print, Marburg 1889; reprint Wiesbaden
1969]

Meer, S. van der. 1949. Venloer Stadt-Texte 1320-1543: eine lautliche und orthographische
Untersuchung. Nijmegen: Dekker & Van de Vegt.

Norrenberg, K. 1884. Studien zu den niederrheinischen mundarten. Beitrdge zur Geschichte der
deutschen Sprache und Literatur 9,371-421.

Oostendorp, Marc van. This volume. Tone, final devoicing and assimilation in Moresnet.

Reitz, Guido. 1985. Die Rheinische Akzentuierung im Morbacher Platt. Manuscript.

Sanders, Willy. 1968-1969. Zu den altniederfriankischen Psalmen. Zeitschrift fiir deutsches Altertum und
deutsche Literatur 97, 81-107.

Schmidt, Jirgen Erich. 1986. Die mittelfrinkische Tonakzente (Rheinische Akzentuierung). Stuttgart:
Franz Steiner.

Schmidt, Jiirgen Erich. 2002. Die Sprachhistorische Genese der mittelfrankischen Tonakzente. In Peter
Auer, Peter Gilles & H. Spiekermann (eds.) Silbenschnitt und Tonakzente, 201-233. Tiibingen:
Niemeyer.

Tans, J.G.H. 1938. Isoglossen rond Maastricht. Doctoral dissertation, Katholieke Universiteit Nijmegen.

Vaan, Michiel de. 1999. Towards an explanation of the Franconian tone accents. Amsterdamer Beitrige
zur Alteren Germanistik 51,23-44.

Welter, Wilhelm. 1933. Die niederfrinkischen Mundarten im Nordosten der Provinz Liittich. The Hague:
Martinus Nijhoff.

Wijk, Nicolaas van. 1935. De klinkerrekking en de stoottoon véor stemhebbende medeklinkers in het
Limburgs en in andere dialekten en talen. Nieuwe Taalgids 29, 405—411.

Wijk, Nicolaas van. 1939. De Rijns-Limburgse polytonie, vergeleken met de Kasjoebse. Onze Taaltuin 8,
146-152.



