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A diachronic account of
phonological unnaturalness*

Sverre Stausland Johnsen
University of Oslo

Norwegian retroflexion exhibits some phonetic properties that do not seem
to ‘make sense’. In Standard East Norwegian, an alveolar /[r/ causes a
following alveolar coronal to become postalveolar, and in the Frogner and
Arendal dialects of Norwegian, the same postalveolarisation process is triggered
by a uvular [g/. Comparative analyses of Norwegian dialects reveal that these
properties are the results of historical changes and phonological diffusion
across dialects. Theories attempting to analyse Norwegian retroflexion as pho-
netically ‘natural’ can neither fully account for these properties of Norwegian
retroflexion nor capture the typological generalisations found across Norwegian
dialects.

1 Introduction: natural and unnatural phonology

Phonological interactions typically ‘make sense’ phonetically, meaning
that there is a clearly discernible synchronic phonetic motivation behind
them. Such interactions are generally called ‘natural’. One question which
has occupied phonologists for many years is why there is a strong tendency
for phonological processes to be natural. One common approach has been
to appeal to what I will call the ‘diachronic model’ of phonology. This
model posits that synchronic phonological alternations are most typically
the result of sound changes in earlier stages of the language. Sound
changes tend themselves to be phonetically motivated, because most of
them originate from misperception of the acoustic signal and from errors
due to the inherent physiological limitations of the human articulatory and
perceptual systems. Since these explanations make direct reference to
the nature of acoustics, articulation and perception, it follows that the
resulting synchronic processes will be motivated by phonetic properties

* Parts of this work were presented at BLLS 37, the 85th Annual Meeting of the LSA
and the MI'T Phonology Circle. I am grateful to the audience at these events for
their comments and feedback. Earlier versions of this paper have also greatly ben-
efited from comments and criticism from Adam Albright, Michael Becker, the
editors of Phonology and three anonymous reviewers. I wish to thank Arne Torp for
conducting the recording session with the speaker of the Frogner dialect on my
behalf, and, finally, I am grateful to the dialect speakers consulted in this paper for
letting me probe and record their phonological production.
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(see e.g. Ohala 1971, 1972, 1974). In this way, it is not necessary to appeal
to ‘grammar’ in order to explain why natural processes are so common. As
a result, most proponents of the diachronic model see no need to assign
any special value to natural processes inside grammar itself (see e.g.
Barnes 2006: 2).

Phonetically motivated sound changes do not, however, necessarily
lead to synchronically natural interactions. As is particularly well known
in the case of ‘telescoping’, a series of chronologically ordered natural
sound changes sometimes happens to give an ‘unnatural’ alternation,
i.e. one which lacks any synchronic phonetic motivation (Kenstowicz &
Kisseberth 1977: 64f). Nor are synchronic alternations always the result
of phonetically motivated sound changes, as they sometimes arise from
factors such as morphophonological analogy and language contact. In
these cases, too, then, the resulting alternation might be synchronically
‘unnatural’ (Buckley 2000, Garrett & Blevins 2009). What such unnatural
processes have in common, however, is that they all have a discernible
historical explanation. Within the diachronic model, the same applies to
natural processes: they, too, have a discernible historical explanation. In
sum, then, there is no principled distinction between natural and un-
natural interactions in the diachronic model.

According to a very different approach, natural interactions are as-
sumed to be favoured by the cognitive system. I will call this approach
‘naturalness theory’. In this theory, it is typically said that natural inter-
actions are more ‘highly valued’ by the grammar (e.g. Schane 1973 : 115ff,
Keating 1985: 129), or that there is a ‘bias’ in favour of such interactions
(e.g. Wilson 2006: 947), but it is often not clear or made explicit what this
means in practice. According to a very strict interpretation of naturalness
theory, unnatural processes simply cannot exist in a synchronic grammar.
If they were to arise historically, they would lose productivity and become
lexicalised or morphologised (Hooper 1976: 90, 133f). In other words,
the grammar would by design be incapable of expressing or learning un-
natural phonology. Another and perhaps more reasonable claim is that
unnatural processes should be harder to learn than natural processes
(e.g. Schane et al. 1974-75). If this were the case, we would expect un-
natural interactions to be in a steady decline in languages across the world,
since language learners should have difficulties acquiring them. Several
phonologists have pointed out that no such tendency can be found
(Buckley 2000: 24, Barnes 2006: 221). More importantly, the idea that
unnatural interactions are harder to learn finds little support in the many
learning experiments designed to test this (cf. Jusczyk et al. 2003, Pycha
et al. 2003, Saffran & Thiessen 2003, Seidl & Buckley 2005, Pycha et al.
2006, Kuo 2009, Skoruppa & Peperkamp 2011). Presumably for these
reasons, another approach within naturalness theory has been to claim that
unnatural processes are not necessarily harder to learn (Wilson 2006: 947).
Instead, the difference between naturalness and unnaturalness is mani-
fested primarily in the design of the grammar, such that natural processes
are innate, whereas unnatural processes need to be learned (Donegan &
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Stampe 1979: 143f, Hayes 1999: 270).! One obvious problem with this
approach is that two distinct mechanisms are posited for what is essen-
tially one task — learning the phonology of the ambient language.’

The diachronic model posits that synchronic alternations, whether they
are natural or unnatural, look the way they do because of history, with no
need for a ‘naturalness bias’. Naturalness theory, on the other hand,
suggests that synchronically natural alternations exist primarily due to a
cognitive bias for naturalness. In contrast, synchronically unnatural
alternations are said to be caused by quirks of history (Donegan & Stampe
1979: 127f, Hayes 1999: 269, Kawahara 2008). In this way, naturalness
theory posits two distinct explanations for the origin of synchronic alter-
nations. Taken together, there is a clear difference between the diachronic
model and naturalness theory. The diachronic model claims that phono-
logical alternations are the result of history, and need to be learned.
Naturalness theory claims that phonologically natural alternations stem
from an innate cognitive bias and need only be ‘internally induced’,
whereas phonologically unnatural alternations are the result of history and
need to be learned. Put differently, naturalness theory simply refers to the
diachronic model in order to account for unnatural processes. A metho-
dological issue that arises in this connection is that every time a diachronic
account needs to be added to the naturalness theory in order to explain the
presence of unnatural processes encountered in the data, the naturalness
theory will look more and more like the diachronic model itself, in which
no principled distinction is made between natural and unnatural processes
(Mielke 2008: 6f). In short, adding diachronic accounts to the naturalness
theory makes it look more like the diachronic model. Since there are no
alternative ways of explaining unnatural phonology than with diachronic
accounts, it has always been an important endeavour for supporters of the
diachronic model to document unnatural processes in languages. The
larger the number of such unnatural interactions there can be found in
languages around the world, the stronger their argument against natural-
ness theory will be (for examples of such unnatural processes, see Blevins
2004 : 671t, 2008).

This paper continues this tradition by highlighting an unnatural process
which has not been mentioned in this debate yet: Norwegian retroflexion.
In Standard East Norwegian, an alveolar /c/ causes a following alveolar
/t d n s/ to become postalveolar, without any obvious source for the
postalveolar articulation. In other dialects, the same change is triggered by
a uvular [/, after which the change from an alveolar to a postalveolar
seems even more mysterious.

Since unnatural processes need to be explained with reference to their
historical origin, I adopt the diachronic model in accounting for the

! In Hayes’ terminology, natural processes are ‘induced from internal phonetic ex-
perience’, whereas unnatural processes are ‘induced from external language data’.

2 For similar critical remarks along these lines, cf. Hale (2000: 252), Baroni (2001 :
175f) and Mielke (2008 : 82).
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properties of Norwegian retroflexion that seem phonetically unmotivated
from a synchronic perspective. A comparative and historical analysis
shows that in Standard East Norwegian, alveolar /t d n s/ originally as-
similated to the apical alveolar /r/ to become apical alveolar [t d n s], and
assimilated to the apical postalveolar [{/ to become apical postalveolar [t d
n s]. Apical alveolar [t d n s] and apical postalveolar [t d n_s] later merged
as postalveolars. After this merger, alveolar /t d n s/ seemingly ‘assimilate’
to alveolar /r/ to become postalveolar [{ d n_s].

In the Frogner dialect of Norwegian, the alveolar /r/ underwent a sound
change to uvular [/, but retroflexion nevertheless remained. The outcome
of this change is that the alveolar [t d n s/ ‘assimilate’ to a uvular [g/ to
become postalveolar [ d n s]. Finally, the original non-retroflexing dialect
of Arendal with uvular /s/ has adopted the retroflexion process from
neighbouring dialects, where retroflexion is triggered by /r/, made pos-
sible by the consistent correspondence of [g/ and /r/ across these dialects.
The result is that the Arendal dialect now exhibits a process in which the
uvular /g/ causes a following alveolar coronal to become postalveolar. In
both the Frogner and Arendal dialects, no synchronic phonetic motivation
exists for having a uvular [B/ trigger postalveolarisation. In both cases,
however, the process originates in the older retroflexion process triggered
by /r/, which still exists in Standard East Norwegian today.

This paper is organised as follows. §2 introduces retroflexion in
Standard East Norwegian and shows that it has no synchronic articulatory
motivation. § 2.1 provides a diachronic account of this retroflexion process.
§3 shows that there is a productive retroflexion process in the uvular [g/-
dialect of Frogner, and that this process, too, cannot be articulatorily
motivated. §3.1 explains how this situation has arisen from historical
changes in the phonology of this dialect. §4 demonstrates that retroflexion
is active also in the uvular /g/-dialect of Arendal, and §4.1 shows how it has
emerged as a result of language contact. §5 argues that retroflexion
in Norwegian cannot be analysed as a natural process with a perceptual
motivation, and §6 argues against a proposal that retroflexion in Standard
East Norwegian was unnatural from the outset (i.e. that it has not become
unnatural as a result of later historical changes). § 7 concludes the paper.

2 Retroflexion in Standard East Norwegian

Retroflexion in Standard East Norwegian involves the three sets of sounds
in (1).%*

3 By ‘Standard East Norwegian’ is meant the fairly uniform variant of East
Norwegian spoken in urbanised areas in East Norway. Apart from minor regional
differences, this standard reflects the expanding city dialect of Oslo (cf. Bull 1980:
14), which is described in Larsen (1907).

* The articulatory properties of the segments in (1) are most carefully described by
Storm (1884) and Endresen (1991). For articulatory studies of the same segments,
see Moen et al. (2003), Simonsen & Moen (2004), Knutsen (2006), Simonsen et al.
(2008), Moen & Simonsen (2011) and Stausland Johnsen (in press). In accordance
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(1) a. trigger [t/ apical alveolar tap
b. target /tdns/ laminal alveolar coronal
c. output [tdngs] apical postalveolar coronal (‘retroflex’)

When the alveolar tap /c/ is followed by a morpheme beginning with
an alveolar coronal /t d n s/, the alveolar coronal becomes a retroflex, and
the /r/ deletes (first described by Brekke 1881 : 18ff, Storm 1884: 96f and
Western 1889: 275; cf. Kristoffersen 2000: 96f for a recent treatment).

(2) a. /nyi/  ‘new’ + /-t/ NEUT — [nyt]
[ta:]  ‘take (INF)” + [-do/ ‘it’ — [ta:ds]
Jta:/  ‘take (INF)’ + [-n/ ‘him’ — [tain]
Jta:/  ‘take (INF)’ + [-s@/ REFL — [taisz]
b. /bair/ ‘bare’ + /-t/  NeuUT — [bai]
[tair/ ‘take (PRES)’ + [-do/ ‘it’ — [ta:ds]
[tair/ ‘take (PRES)’ + [-n/ ‘him’ — [tain]
[tair/ ‘take (PRES)’ + [-sa&/ REFL — [taisz]

This process is traditionally described as a synchronic articulatory as-
similation or articulatory merger of /r/ and /t d n s/ (Borgstrem 1958: 46,
Hovdhaugen 1969: 146f, Kristoffersen 1980: 72, Eliasson 1986: 277ff,
Bradley 2007: 965f).

(3) The ‘retroflex rule’ (Hovdhaugen 1969)

—syll
y —syll
+son
+ [+ant | — 0 + [—ant]
—nas
+cor
—ant

eg. Jf + Jt/ >0+ [t]

In (3), the [—anterior] feature of /r/ causes an immediately following
[+anterior] coronal to become [—anterior], in the style of a typical pro-
gressive place assimilation. This solution, however, is not descriptively
correct, since both the trigger /r/ and the targets /t d n s/ are [+anterior]
(alveolars), whereas the output is [—anterior] (postalveolar) (Endresen
1974: 73). Focusing on the place specification of these segments, the
process needs to be described as in (4).

(4) alveolar + alveolar — postalveolar

with the articulatory definition set by the IPA handbook (1999: 8), apical post-
alveolars are traditionally called ‘retroflexes’ in the literature on Norwegian pho-
nology (cf. Borgstrem 1958: 30, 45f, Hovdhaugen 1969: 146f, Vanvik 1972: 13711,
Endresen 1974, Naes 1979: 68f, Eliasson 1986: 277, Kristoffersen 2000, Simonsen
et al. 2008, Stausland Johnsen 2012), a tradition I will follow in this paper. Apical
postalveolars are typically called ‘cacuminals’ in Norwegian dialectology, in the
tradition initiated by Storm (1884 : 94).
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The somewhat puzzling aspect of retroflexion in Standard East
Norwegian is that a sequence of two alveolars results in a postalveolar
segment. There is, however, a relatively straightforward historical account
for this property, which is given in §2.1.

2.1 A diachronic account of retroflexion in Standard East
Norwegian

Standard East Norwegian also has an apical postalveolar flap /t/° (Larsen
1907: 70, 75), which contrasts both with the tap /r/ and with the laterals /|/
and /1/.°

(5) /kair/ ‘cure’ Jka:|/ ‘cool’ Jka:r/  ‘bump’
[stoir/ ‘sturgeon’ ste:]/ ‘shieling’ [stoir/ ‘sore’
/haic/ ‘have (PRES)’ /ha:l/  ‘haul (1mp)’ /hary/ ‘hard’
[kair/ ‘man’ [jaz]l/  ‘earl’ Jaxy/  C‘ard’
/buir/ ‘live (PRES)’ /bu:]/ ‘anabolic steroids’ /bur/  ‘hive’

The flap /i/ triggers the same process as the tap [t/ does (Storm 1884:
101ff, Larsen 1907: 76, Nes 1979: 69). In other words, when the post-
alveolar flap [t/ is followed by a morpheme beginning with an alveolar
coronal /t d n s/, the alveolar coronal becomes a retroflex, and the [/
deletes (cf. Kristoffersen 2000: 96f).

(6) /gur/ ‘yellow’ + /-t NEUT — [guf]
[steerr/ ‘steal (1mP)’ + /din/ ‘your’ — [staeidin]
[steery/ ‘steal (1mP)’ + [-n/  ‘him’ — [steemn]
[stoir/ ‘sore’ + [som/ ‘as’ — [steisom]

Unlike the postalveolarisation process triggered by /c/ in (4), this process
is a typical place assimilation.

(7) postalveolar + alveolar — postalveolar

5 For articulatory studies of [/, see Moen et al. (2003) and Knutsen (2006).

® The traditional upper class Dano-Norwegian sociolect in Oslo has no regular oc-
currence of the postalveolar flap i/ (Western 1889: 272). In its place it has either a
lateral (/ste:|/ ‘shieling’, ‘sore’) or a tap (/haic/ ‘have (PRES)’, ‘hard’). The regular
presence or absence of the flap is Larsen’s primary criterion for distinguishing the
Dano-Norwegian sociolect from the city dialect (1907: 26). As would be expected,
speakers of Dano-Norwegian have borrowed words with ‘vulgar’ meanings from
the city dialect, and these words are used in the appropriate social settings. Some of
these words have the flap [t/ (cf. Jahr 1981: 335f), hence it is not entirely absent in
Dano-Norwegian (Western 1889: 272, Larsen 1907: 31). Conversely, speakers of
the city dialect have also borrowed words from the Dano-Norwegian sociolect. In
certain social settings, then, these speakers might use words without the flap where
the corresponding forms in the city dialect have it. In conclusion, variation between
flaps and non-flaps in Oslo speech is due to lexical borrowings whose use is socially
determined (Faarlund 1974: 2f, Papazian 1977: 29f, 36ff). Attempts to derive the
flap [t/ phonologically from underlying /c/ and /l/ (Kristoffersen 2000: 91ff) have
little to recommend them, since it is lexically unpredictable which forms can or
cannot have the flap, as exemplified in (5).
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From the evidence in Standard East Norwegian alone, it is reasonable to
assume that the two postalveolarisation processes in (2) and (6) are not
independent of each other. Comparative evidence from other eastern
dialects immediately confirms this assumption.

As first noted by Storm (1884: 98, 100), the alveolar /r/ and the post-
alveolar /1] trigger two distinct processes in many eastern and northern
dialects of Norwegian.

(8) a. apical alveolar  + laminal alveolar —  apical alveolar

t] [tdns/ [tdns/
b. apical postalveolar + laminal alveolar — apical postalveolar
[t/ [tdns/ tdns/

In these dialects, the apical alveolar /c/ causes a following laminal alveolar
coronal to become an apical alveolar coronal, and the apical postalveolar
[t/ causes a following laminal alveolar coronal to become an apical post-
alveolar coronal, as seen in (8). Unlike Standard East Norwegian, the
processes in these dialects can be straightforwardly understood as pho-
netically motivated assimilations, in which the laminal alveolar coronal
takes on the place of articulation of the immediately preceding rhotic
segment, which itself deletes.

Given the wide presence of eastern and northern dialects with these
phonetically motivated assimilations, it is a natural assumption that all
eastern dialects of Norwegian once behaved as in (8), and that some of
these dialects, among them Standard East Norwegian, later merged the
apical alveolar [t d n s] with the apical postalveolar [t d n s] (cf. Hoff 1949:
56f, 1978: 156f). This merger has also been observed in real time in many
eastern dialects (Larsen 1908 : 11f, 243f, Midtsian 1951: 212f, Dalen 1970:
151, Iversen 1976: 6711, Skjekkeland 1980: 41, Killingbergtre 1981: 25,
Haugen 1982: 41, Sandoy 1982: 11, Jenstad 1985: 98, Donali 1988: 46).®

7 Primary descriptions of these processes in such dialects can be found in Reitan
(1906: 36f1), Riksheim (1921: 471f), Mo (1922: 9), Rypdal (1929: 8, 37), Skanlund
(1933 68f), Sorlie (1943: 50ff), Midtsian (1951: 13f, 212ff), Olssen (1958: 55f1),
Stemshaug (1968: 419f), Dalen (1970: 151, 1985: 122ff), Holten (1974: 66f), Engen
(1975: 951, 1977: 9f), Bjerkeset (1976: 171ff), Hovdenak (1978: 34f), Mathisen
(1979: 391), Killingbergtro (1981: 24f), Haugen (1982: 40f), Sandey (1982: 10),
Hanssen (1985: 21f), Jenstad (1985: 87f, 97f), Donali (1988 : 46f) and Brekke (2000:
39f1).

One could entertain the possibility that the dialects in (8) originally had post-
alveolarisation triggered by both /r/ and /i/, as in Standard East Norwegian ((2) and
(6)), and that the postalveolarisation triggered by the alveolar /r/ later changed into a
process by which the apical alveolar /r/ caused a following coronal to become apical
alveolar (8), since this would be a more ‘natural’ interaction. But there are good
reasons to reject this possibility. The dialects in (8) also distinguish between apical
alveolar /t d n s/ and apical postalveolar [t d n s/ in morpheme-internal position
according to etymological origin, with /t d n s/ from original /rC/ clusters and /t d
n s/ from original [{C/ clusters: cf. [fos/ ‘waterfall’ and [¢eina/ ‘kernel’ <Old
Norwegian (ON) fors ([rs]) and kjarne ([rn]) vs. |has/ ‘neck’ and /s'jemna/
‘difference’ < ON hals ([rs]) and skilnadr ([tn]) (examples from the Vefsn dialect;
Riksheim 1921: 30, 34, 48, 50). Since there are no synchronic alternations in
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The typical cause of phonological merger is when the categories are
perceptually so similar that listeners can no longer reliably distinguish
them from one another. Under this scenario, the merger originates with
the listener failing to recognise the distinction intended by the speaker.
The perceptual distinction between apical alveolar [t d n s] and apical
postalveolar [t d n_g] is fairly small, and there is an observed tendency for
listeners with such a contrast to asymmetrically misperceive apical alveo-
lars as apical postalveolars (Anderson 1997). The contrast between apical
alveolars and apical postalveolars is therefore more likely to merge as
apical postalveolars than as apical alveolars, since apical alveolars are more
often misperceived as apical postalveolars than the other way around.
Norwegian fits this expectation perfectly, since the vast majority of
Norwegian dialects that merge apical alveolars and apical postalveolars
merge them as apical postalveolar [t d n_ s] (see §5 for exceptions).

Retroflexion in Standard East Norwegian is therefore a textbook ex-
ample of ‘rule telescoping’, as succinctly explained by Kenstowicz &

Kisseberth (1977: 64):

It often happens that the intermediate steps in a series of historical
changes are lost ... in a synchronic grammar of the resulting language. If
a language changes As to Bs in the environment X at a certain point in
history, and then later changes Bs to Cs, the result may be that some As
will alternate with Cs synchronically. If the intermediate stage of B
cannot be motivated in a synchronic description, there will have to be a
rule taking As directly to Cs. Such a rule can be said to have ‘tele-
scoped’ ... the two historical changes, A > B and B> C. Although each
of the historical steps may be phonetically motivated, the telescoped
rule will not necessarily be.

In the history of Standard East Norwegian, Kenstowicz & Kisseberth’s
environment X is the tap /r/, A the laminal alveolar /t d n s/, B the apical
alveolar [t d n s] and C the apical postalveolar [t d n_s].

(9) History Synchrony
XA /rt/ XA rt/
B [t
C [ C [l

In the left column of (9), the apical /r/ (X) takes a following alveolar [t/ (A)
to an apical alveolar [t] (B), which later merges with the apical postalveolar
[t] (C). Synchronically, as seen in the right column, the apical /r/ (X) takes
an alveolar [t/ (A) directly to an apical postalveolar [t] (C), since speakers
have no evidence of the historically intermediate apical alveolar [t] (B).

morpheme-internal position, this would mean that speakers were somehow able to
correctly split the postalveolar /t d n s/ into alveolars and postalveolars based only
on their historical origins — which is highly unlikely, if not impossible (the same
point is made in Endresen 1974: 75).
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According to the scenario described so far, [r/ can cause a following
alveolar [t d n s/ to become a postalveolar [t d n_ s] only if the language
already had postalveolar [t d n_g] as the result of assimilations with the
postalveolar flap /¢/. This makes the prediction that /r/ does not trigger
postalveolarisation in dialects which do not have the flap /i/ in their
inventory. This prediction is borne out.

The postalveolar flap /¢/ is an innovation in East Norwegian (Storm
1884: 106f). It is absent in North Norwegian (Storm 1884: 106, Larsen
1897: 20), the Dano-Norwegian sociolect in Oslo (Western 1889: 272,
Larsen 1907: 26) and Riser (Hednebo 2005: 32ff, 102), yet these are all
dialects where the tap /r/ changes a following alveolar /t d n s/. As pre-
dicted, in these dialects /r/ assimilates with a following alveolar /t d n s/ to
an apical alveolar [t d n s], and not to apical postalveolar [t d n s], as in
Standard East Norwegian (see Brekke 1881: 18f, Western 1889: 271f,
Larsen 1907: 72, Alnees 1910: xii—xiii, Iversen 1913: 8, 67f, Christiansen
1933: 16541, Ingebrigtsen 1942 : 7f, Tommeras 1964 : 0f, 15{f, Paulsen 1971 :
871f, Hatlebrekke 1976: 411f, 1981: 13, Elstad 1982: 73f, Martinussen
1984: 16f, 20f, Haodnebs 2005: 37, 108).

(10) apical alveolar + laminal alveolar — apical alveolar
t] /tdns/ /tdns/

3 Retroflexion in the Frogner dialect

Some dialects of Norwegian have a dorsal uvular [/ instead of the tap [t/
(Aasen 1848: 21, 1864: 25). It has repeatedly been claimed that retro-
flexion cannot exist in such dialects, since the articulatory properties of the
uvular [/ would render the retroflexion process unnatural and phoneti-
cally implausible (Torp 1983: 73f, Eliasson 1986: 291, Sandey 1993: 142).
As will be shown in this and following sections, such ‘unnatural’ retro-
flexion does in fact exist in dialects with a uvular [g/. The unnatural
character of [g/-retroflexion lies in the fact that there is no clear relation
between the articulatory properties of the trigger [/ and the structural
change applied to the target /t d n s/.

(11) The ‘retroflex rule’ in a [8/-dialect (Kristotfersen 1980: 73)

+son

+ant
iﬁ?cﬁ + [+cor | — 0 + [—ant]
g —back
—nas

eg. v/ + Jt/ =0+ [1]

In (11), the [+anterior] (alveolar) feature of /t d n s/ changes to [—anterior]
(postalveolar) in the position after [/, but there does not seem to be any
phonetic link between this change from [+anterior] to [—anterior] and the
feature values of the dorsal uvular /¥/.
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(a)

(b)

frequency

time

Figure 1
Spectrograms of recordings of the forms in (12), produced by
Arne Nass, a speaker of the Frogner dialect, in a 1964 interview.
(a) [gomswt] ‘go out’; (b) [goidika] “if it’s not possible’.

One of these Norwegian [s/-dialects is the Frogner dialect of Oslo (Torp
1994: 292).° Both Larsen (1907 : 28) and Torp (1994 : 292) briefly mention
that the Frogner dialect has retroflex segments in its inventory, and this
opens up the possibility that the dialect also has the retroflexion pro-
cess in (11). The dialect is now relatively rare, so an acoustic analysis
was performed of a recorded 1964 interview with a particularly well-
known speaker of the Frogner dialect, the late philosopher Arne Ness
(1912-2009).!° Many instances of retroflexion can be identified in this in-
terview, exemplified in the spectrograms in Fig. 1 for the forms in (12).

(12) /gos/ ‘go (PRES) + [wit/ ‘out’ — [gomut]
[gom/ ‘go (PRES)’ + [doiks/ ‘it’+NEG — [goidika]

In the spectrogram in Fig. la, the final uvular [s/ of /gom/ surfaces
before the initial vowel of the morpheme [w:t/. The formant trajectories
leading into [¥/ show the characteristic rising third formant associated
with the uvular /¥/ (Lindau 1985: 164f). In the spectrogram in Fig. 1b, the
final uvular [B/ of /gom/ has been deleted before the alveolar consonant of

? The Frogner dialect is a variant of the Dano-Norwegian sociolect in (West) Oslo. It
is typically associated with the district of Frogner (cf. Torp 1994: 292), although it
might be more correct to associate the use of the uvular [/ in the Dano-Norwegian
sociolect with certain upper class families rather than a specific district (cf. Brekke
1881: 17, Larsen 1907: 27, Papazian 1977: 25, 2002: 122). This characteristic fea-
ture is absent in the city dialect of Oslo (Papazian 1977: 25).

Retrieved from http://www.youtube.com/watch?v =5m5tTwg2-IM (October
2012).
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(a)

1|l|I

frequency

'1'||.||“'| ||,l|| | |“,” f

Ui IWW m" ‘ﬁ

T—

time

Figure 2

Spectrograms of recordings of a speaker of the Frogner dialect, born
in the 1930s. (a) [bemos] (nonce); (b) [bemoada:g] (nonce + ‘day’).

the morpheme /da/, and the alveolar /d/ surfaces as a retroflex [d]. This
consonant is not only clearly identified as a retroflex [d] by native speakers
of Standard East Norwegian, but the formant trajectories leading into [d]
also show the characteristic falling third formant indicative of retroflex
consonants (Stevens & Blumstein 1975: 219f, Hamilton 1996: 47f). In
sum, there is clear evidence that this speaker of the Frogner dialect ex-
hibits retroflexion of alveolars triggered by /i/.

A recording session with another speaker of the Frogner dialect, born in
the 1930s, was also conducted.!! This speaker productively applied ret-
roflexion to nonce formations, thereby confirming that //-retroflexion is
an active phonological process in the Frogner dialect.

daig/ ‘day’ — [bemada:g]
sack/ ‘case’ — [bemosaik]
stein/ ‘stone’ — [bemogtem]
sko:/ (nonce) — [somoagko:]

(13) /bemos/ (nonce) +
/bemoar/ (nonce) +
/bemos/ (nonce) +
/ +

b

—_—— — —

somor/ ‘summer

An acoustic illustration of [g/-retroflexion for this speaker is given in
Fig. 2, showing the same acoustic characteristics of [g/ and retroflex [d] as
explained above in connection with Fig. 1.

The acoustic and phonological evidence from speakers of the Frogner
dialect show that the dorsal uvular /i/ triggers retroflexion in this dialect,
despite the unnatural character of such a process. As will be shown in §3.1,

' This person speaks a typical Dano-Norwegian sociolect with a uvular [/, and re-
ports that other members of her nuclear family also use [B/. To the extent that it is
possible to determine with any accuracy who a genuine speaker of the Frogner
dialect would be, this speaker seems to qualify.
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retroflexion in the Frogner dialect originally behaved in a more ‘natural’
manner, and the modern unnatural interaction between the uvular [/ and
retroflexion is the result of a recent sound change in the language.

3.1 A diachronic account of retroflexion in the Frogner dialect

Retroflexion is a very old process in East Norwegian, dating back as far as
the 14th century (Seip 1955: 177, 289). The Frogner dialect in Oslo is an
East Norwegian dialect, and with the exception of [i/ shares all its features
with the Dano-Norwegian sociolect of Oslo (Torp 1994: 292). It is safe to
assume, therefore, that retroflexion in the Frogner dialect is as old as it is
elsewhere in Oslo and East Norwegian.!?

Uwular [/, on the other hand, cannot be very old in the Frogner dialect.
It was brought to this region by immigrant families from South Norway
and Denmark, where [5/ is used in the place of /¢/ (Larsen 1907: 27), and
the uvular [i/ is itself a recent innovation for /r/ in South Norway and
Denmark, dating back no further than the middle of the 18th century
(Nielsen 1950). Retroflexion must therefore have existed in Oslo long
before [/ was replaced by a uvular [/ in the Frogner dialect. So when [/
was introduced into the dialect, the retroflexion process already existed by
which /r/ triggered retroflexion of a following alveolar. The change of [t/
to /B/ apparently had no influence on this retroflexion process — it simply
remained, now triggered by /[i/.

Retroflexion in the Frogner dialect is therefore another instance of rule
telescoping (cf. §2.1), only this time it is the trigger /r/ that underwent an
independent sound change. Using the example from (12), this is illu-
strated in (14).

(14) a. History
Earlier Frogner  [goir]  [gourda]
[t/-retroflexion [go:da]
uvularisation [go]
b. Synchrony
/B /-retroflexion [go] [go:da]

[t/-retroflexion was introduced into the language at a very early stage,
leading to alternations such as [goir] ~[go:da]. Only much later was the
alveolar tap /[r/ uvularised to [¥/, which in the modern Frogner dialect

2 Tudging from the spectrograms in Figs 1 and 2, as well as from my native percep-
tion, the two speakers in § 3 produce apical postalveolars (‘retroflexes’) rather than
apical alveolars, the latter being the traditional articulation described in phonetic
studies of the Dano-Norwegian sociolect at the end of the 19th and beginning of the
20th century (see §2.1 for references). This finding agrees with Larsen’s discovery
that younger speakers of the Dano-Norwegian sociolect had adopted the post-
alveolar articulation from the city dialect (1907: 26). As this recent change is irrel-
evant with respect to the origin of //-retroflexion, I will make no further note of it,
but simply refer to the process as ‘retroflexion’.
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leads to alternations such as [gois] ~ [goida], which are phonetically un-
motivated from a synchronic perspective.

4 Retroflexion in the Arendal dialect

The town of Riser mentioned at the end of §2.1 is located in the eastern
part of South Norway, and has /r/ as its only rhotic segment (Hoednebo
2005: 37f, 102). About 25 kilometres further south-west along the coast
lies the town of T'vedestrand, and another 25 kilometres south-west is the
town of Arendal. Both the Tvedestrand and Arendal dialects have a uvular
/1] as their only rhotic segment (Larsen 1891: 225, Voss 1940: 72)."* Moen
(2001: 69f) finds that retroflexion across word boundaries is prevalent in
today’s T'vedestrand dialect, and Kristoffersen observed as long ago as
1977 that retroflexion across morpheme boundaries occurred to some de-
gree among young speakers of the Arendal dialect (1980: 1191, 147). In
order to confirm Kristoffersen’s finding that retroflexion occurs as far
south-west as Arendal, a recording session was conducted with a native
speaker of the Arendal dialect, born in 1982. As seen in (15), this speaker
applied retroflexion in both real and nonce words, thus confirming that
young speakers of the Arendal dialect have retroflexion triggered by
uvular [5/.

(15) /hews/ ‘hear’ + /-ta/ PRET — [hoto]
/tazg/  (nonce) + [-to/ PRET — [taita]
[stw/ ‘big’ + /-t NEUT — [stur]
/ska:s/ (nonce) + [-t/ NeuT — [skai]
[faig/  ‘father’ + [-s/ pross — [fais]
/pws/ (nonce) + [-s/ Poss — [pus]

An acoustic illustration of /i/-retroflexion for this speaker for the forms in
(16) is given in Fig. 3, and shows the same acoustic characteristics of [i/
and retroflex [t] as explained in §3.

(16) /tais/ (nonce) + [-3/ INF — [taisa]
/taig/ (nonce) + [-ta/ PRET — [taita]

The next section will show that retroflexion has gradually spread from
eastern /r/-dialects into the /¥/-dialects of South Norwegian, undeterred
by the fact that this spreading crossed the /c/—// isogloss.

13 In Riser, Tvedestrand and Arendal, the coronals /t d n s/ are produced as laminal
alveolars, as in East Norwegian. Holen (1929: 30), Voss (1940: 72) and Hednebo
(2005: 37) all say that these coronals are articulated ‘as elsewhere in Norwegian’,
Vintermyr (1983 : 42) says that they are articulated as in Standard East Norwegian,
and Holen (1929: 30), Kristoffersen (1980: 73) and Vintermyr (1983: 43) call them
‘dental’, the traditional term for laminal alveolars in Norwegian dialectology (cf.
Storm 1884 : 80ff, Endresen 1985: 71fF). West of Arendal, however, these coronals
are produced as apical alveolars (Larsen 1891: 230f, Torp 1986: 39).
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Figure 3
Spectrograms of recordings of the forms in (16), produced by a
speaker of the Arendal dialect, born in 1982. Aspiration is indicated.
(a) [taisa] (nonce + INF); (b) [ta:ta] (nonce + PRET).

4.1 A diachronic account of retroflexion in the Arendal dialect

As explained in §3.1, the uvular [/ is an innovation for /t/ in South
Norway. The isogloss between the innovated [i/ and the original /c/ is only
a few kilometres east of Tvedestrand, i.e. around 30 kilometres east of
Arendal (Larsen 1891: 225, Holen 1929: 17, Foldvik 1988: 61). Since [/
is an innovation for /c/, the forms with /r/ in the nearby dialects to the east
have [B/ in the Arendal dialect.

Retroflexion and retroflex segments are traditionally not features of the
Arendal dialect (Voss 1940), nor is /r/-retroflexion a traditional feature in
the neighbouring /r/-dialects east of Tvedestrand and Arendal (Larsen
1891: 227, Holen 1929: 30, Hodnebe 2005: 37, 110, Torp 2005: 34f).
Over the years, however, it has been reported that retroflex segments
(Vintermyr 1983: 45f, Torp 1994: 294, Winje 1994: 18, Moen 2001 : 69,
Nyjordet 2006: 115) and the retroflexion process (Kristoffersen 1980: 72,
Moen 2001: 691, 111ff, Torp 2005: 34f) have advanced into these dialects
from East Norwegian, a finding confirmed for the Arendal dialect in §4
above.

In other words, retroflex segments and the retroflexion process spread
westwards from East Norwegian into the /r/-dialects east of Arendal, and
eventually also into the [i/-dialects of Tvedestrand and Arendal, despite
the fact that [g/-retroflexion is an unnatural process. The westward spread
of these features is primarily conditioned by sociolinguistic factors, as
Standard East Norwegian is the prestige and normative language in
Norway. The spread of retroflexion into Tvedestrand and Arendal shows
that this diffusion process is not sensitive to the fact that [/ is an unnatural
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trigger of retroflexion, thereby providing empirical support for Hale’s
claim that phonological diffusion is only constrained by sociolinguistic
conditions (2007: 39).

As mentioned above, since [/ is an innovation for [r/ in South
Norwegian, the forms with /r/ in the nearby dialects to the east have [i/ in
the Arendal dialect. The fact that speakers of the Tvedestrand dialect
and the Arendal dialect adopted [r/-retroflexion as [g/-retroflexion
indicates that these speakers treat /r/ and [/ as the same phonological
segment, despite the fact that they are phonetically quite different from
each other. This is not surprising, considering that /r/ and [¥/ have the
same lexical and phonological distribution across these dialects, but it is
surprising if we take the traditional view that there is a direct link from the
phonetic properties of a segment to its phonological representation (Postal
1968: 531, Hale et al. 2007: 6471f). The spread of retroflexion into these
dialects can therefore be taken as support for a theory in which phono-
logical segments are abstract entities devoid of phonetic content, and
where the link between phonological representations and their phonetic
realisations is constructed during language learning (cf. Dolbey &
Hansson 1999: 66f, Barnes 2006: 10, Mielke 2008: 98f). Under the latter
view, two segments that are phonetically distinct can still be treated as the
same phonological segment by speakers, as long as they behave phono-
logically as one and the same entity.

5 Naturalness accounts of Norwegian retroflexion

The previous sections have argued that retroflexion as it is manifested in
Standard East Norwegian, the Frogner dialect and the Arendal dialect is
‘unnatural’ in that it lacks a synchronic phonetic motivation. Yet it is not
uncommon to see that phonological processes which some phonologists
classify as ‘unnatural’ are later reanalysed as ‘natural’ by others (cf.
Schane 1972: 216 vs. Johnson 1973; Blevins 1997: 229ff vs. Uffmann
2007; Hyman 2001 vs. Solé et al. 2010), particularly in that phonological
processes which seem unmotivated from an articulatory point of view can
be analysed as having a perceptual motivation instead. It should be clear
that the retroflexion processes discussed in the previous sections have no
synchronic articulatory motivation, as the postalveolar articulation in the
surface form seems to appear out of nowhere. Some studies have therefore
tried to analyse these retroflexion processes as being perceptually moti-
vated instead. This section will briefly review these accounts and point out
some of the problems associated with them.

5.1 Perceptual contrast

The merger of apical alveolars with apical postalveolars into postalveolars
in many eastern dialects of Norwegian seems to indicate that apical al-
veolars in some sense are ‘weak’ (Steblin-Kamenskij 1965: 26) or



520 Swverre Stausland Fohnsen

‘marked’ (Endresen 1974: 76) in relation to apical postalveolars.
Flemming (2003 : 353ff) analyses this pattern as perceptually conditioned,
suggesting that retroflexion is motivated by the need to enhance the dis-
tinctiveness of the contrast between apical and laminal coronals. In other
words, the contrast between a laminal alveolar /t/ and an apical alveolar /t/
is less distinct than the contrast between a laminal alveolar /t/ and an apical
postalveolar /t/, so in a language where apicality is contrastive in coronals,
it will prefer apical postalveolars over apical alveolars. In Flemming’s
Optimality Theory analysis, this preference is formalised with a constraint
AricaL— RETROFLEX, which is defined as ‘contrastively [apical] coronals
must be [—anterior]’ (2003: 354). There are, however, four problems with
this analysis.

The first problem, shared with most accounts within naturalness
theory, is that the specific assumptions made to explain the pattern are
redundant. The fact that naturalness theory was created to explain is that
most phonological processes are phonetically motivated. But since it is
possible to explain this fact without assuming a cognitive bias for
naturalness, there is no need to introduce such an assumption into
phonological theory at all (Blevins 2004: 5ff). In the case of Norwegian
retroflexion, perceptual experiments have shown that there is an asym-
metric misperception of apical alveolars as postalveolars (see §2.1). There
i1s therefore no need to add a stipulation that grammars prefer apical
coronals to be postalveolar, since this tendency can be explained without
reference to the grammar. Although it is possible that grammars re-
dundantly restate facts from outside the grammar (cf. Flemming 2001 : 26,
Kiparsky 2008: 25), this possibility should be entertained only when the
evidence points in that direction. In the case of retroflexion, I know of no
such evidence.

Another question is how to account for languages that do not abide by
the principle that contrastively apical coronals should be postalveolar.
According to Endresen (1974: 76), such languages do not seem to exist,
which is therefore taken as support for a grammatical preference for the
contrast /t/—/t/ over the contrast [t/—/t/. But as shown in §2.1 above, such
languages abound, even within Norway. In terms of a formal Optimality
Theory analysis, this pattern can be described with the use of faithfulness
constraints protecting the specification of the alveolar articulation in the
input, but this completely misses the typological generalisation that these
dialects are exactly those dialects without a postalveolar flap /i/ in their
inventory, a fact which has nothing to do with faithfulness to the input.
One could in turn describe this observation with the use of a universally
present markedness constraint against apical postalveolars (Flemming
2002: 43f, 2003: 354), which prevents both [t/ and other retroflexes
from surfacing in these dialects,'* but this would still miss the typological

¥ Note in this case that a learner of such a dialect cannot construct a markedness
constraint against retroflexes based on language input, since retroflexes are missing
altogether in the inventory. This analysis forces therefore the assumption that all
markedness constraints are universally present in all languages users, independent
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generalisation that postalveolarisation triggered by an alveolar /r/ depends
on the prior existence of a postalveolar /i/. In Standard East Norwegian
and other eastern dialects, Flemming’s constraint APICAL— RETROFLEX
needs to be ranked above a markedness constraint against retroflexes, in
order to capture the fact that retroflex outputs surface from alveolar in-
puts. The same ranking would allow for the many Norwegian dialects with
an alveolar /r/ as their only rhotic segment to also derive retroflexes, yet
such dialects are curiously absent (see §2.1), and there is nothing within
this framework to capture this typological fact.

The third issue is that Flemming’s analysis effectively bars the possi-
bility of a language with an inventory of laminal alveolars, apical alveolars
and apical postalveolars, and at the same time merges the apicals as apical
alveolars. This prediction could be a good thing if it were true, as
Endresen (1974: 76) claims, that ‘there are no dialects where the neu-
tralisation product is an alveolar’. But this is not the case. Again, even
within the boundaries of Norway, there are dialects that do just that. One
is the dialect of Vang in Valdres. In contrast with the other dialects in the
Valdres region (and Standard East Norwegian), the laminal alveolars [t d
n s/ in the Vang dialect become apical alveolars when preceded by both
an apical alveolar /r/ and an apical postalveolar /i/, with deletion of /r/ and

It/ (Beito 1958 248, 252f).

(17) /gaxe/ ‘farm’ + /-n/ DEF — [gamn]
/daig/ ‘valley’ + /-n/ pEr — [damn]

A markedness constraint against retroflexes will not do the trick here,
since this dialect exhibits retroflexes in non-derived environments (/da:/
‘valley’) and in derived environments for both native words (/engra/,
/gambte/; plural forms of /enil/ ‘angel’, /garmal/ ‘old’) and loanwords
(/stempra/; plural form of [stempil/ ‘stamp’) (Beito 1958). Nor will it
suffice to resort to faithfulness constraints preserving the alveolar articu-
lation in input forms such as the definite marker /-n/ in (17) above, be-
cause the merger of apical alveolars and apical postalveolars into apical
alveolars also took place in monomorphemes where the input segment
was already postalveolar, as in */ein/ — [emn/ ‘ell’, */mymar/ — /mymar/
‘miller’, */edor/ — [eedor/ ‘alder’ and */hes/ — /hes/ ‘neck’.’ In the
Froan dialect, this exact merger is currently taking place (Midtsian 1951:

of what the language they are trying to learn actually contains (cf. Prince &
Smolensky 2004: 4, 7). This is a somewhat problematic notion, as it significantly
increases the size of the grammar with no apparent gain in empirical coverage.

The modern forms are based on the phonetic transcriptions in the online
Norwegian dialect synopsis Malforesynopsisen, which is a systematic overview of the
phonetics, phonology and morphology of local dialects in all Norwegian counties,
collected between 1950 and 1970 (Wetas 2011: 77). The modern forms given above
are all specified as having the same point of articulation as [dan] ‘the valley’ in (17).
The reconstructed forms with postalveolars follow from the fact that all of these
forms have apical postalveolars in dialects where apical alveolars and apical post-
alveolars are kept distinct (cf. e.g. Reitan 1906: 40).
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212f, Bye 1979: 28), and Bye is careful to note that this also applies to
monomorphemes with underlying postalveolars: /boda/ — /boda/ ‘boil !
Within Flemming’s framework, this seems to require at the time of the
merger between these categories a phonetically unmotivated constraint
AricAL—ALVEOLAR (‘contrastively [apical] coronals must be [+anterior]’)
outranking Flemming’s phonetically motivated constraint APICAL—
RETROFLEX. Such a ranking is, however, not only in direct conflict with
the primary claim in Flemming’s theory, which is that the constraint
ranking invariably reflects the distinctiveness of the perceptual contrasts
(cf. 2002: 26, 2004: 239), but also undermines the central premise of
naturalness theory that the grammar favours natural interactions.!’

Finally, Flemming’s account cannot explain retroflexion as it is mani-
fested in the [B/-dialects. In Standard East Norwegian, the problem is to
explain why a sequence of an apical alveolar and a laminal alveolar would
surface as an apical postalveolar (see §2). Flemming’s account is well
suited to explain this articulatorily unmotivated property, as it points out
that the articulatorily expected apical alveolar would not be sufficiently
distinct from the laminal alveolar. In the /i/-dialects, however, there is no
motivation for the apical articulation in the retroflex output, since there is
nothing apical in the input sequence. Some other explanation needs to be
applied in order to make retroflexion in [B/-dialects perceptually moti-
vated. An attempt at providing such an explanation is addressed in the
next section.

5.2 Perceptual assimilation

In §3 and §4, acoustic and phonological analyses of the Frogner and
Arendal dialects showed that speakers productively apply retroflexion of

16 Note in the case of /da:r/ ‘valley’ in (17) that the underlying sequence of an apical
postalveolar followed by a laminal alveolar surfaces as an apical alveolar. Since it is
possible to view this process as a synchronic articulatory assimilation, it is not
‘unnatural’. Nor is the merger of apical alveolars and apical postalveolars into apical
alveolars in itself ‘unnatural’. The only point made here is that Flemming’s analysis
of retroflexion processes predicts that such cases should not be possible. The dia-
chronic account provided in §2.1, on the other hand, only predicts that merger of
these two categories should more often yield postalveolars than alveolars, and this
prediction is supported by the typological facts in Norwegian dialects, since the vast
majority of dialects that merge these categories do indeed merge them as post-
alveolars. Since the processes in the Vang and Froan dialects discussed above are
not ‘unnatural’, it lies outside the scope of this paper to go into further detail about
their diachronic origins.

This conundrum is highly reminiscent of the debate surrounding voicing neutrali-
sation of stops in postnasal position. Hayes (1999: 259, 271f) shows how there is a
phonetic motivation for voiced and voiceless stops to neutralise as voiced stops in
postnasal position, from which it follows that there is a constraint *N'T" preventing
voiceless stops in that position, whereas a constraint *ND preventing voiced stops
in that position would be unnatural. Yet there are languages which precisely neu-
tralise stops to voiceless stops in postnasal position (Hyman 2001, Coetzee &
Pretorius 2010, Solé et al. 2010). Within an Optimality Theory framework, then, it
has been argued that it is necessary to posit a phonetically unmotivated constraint
*ND outranking the phonetically motivated constraint *N'T' (Hyman 2001).
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alveolar coronals after a uvular [g/. Hamann (2003) suggests that [g/-
retroflexion is a phonetically motivated synchronic process, by which the
low third formant (F3) of the uvular [g/ is associated with the following
coronal. Since retroflex coronals are characterised by a low F3, the as-
sociation of a low F3 with a coronal leads to a surfacing retroflex (2003 :
128, 174f). There are two problems with this analysis.

First, providing a motivation for the existence of a phonological process
implies that this is the explanation for its origin. In other words, analysing
retroflexion in [i/-dialects as a synchronic perceptual assimilation implies
that this is an internal development in these dialects. In doing so, this
account therefore misses the generalisation that retroflexion in /g/-dialects
only exists when they are in direct contact with /r/-dialects with retro-
flexion. This generalisation is captured by the diachronic explanations in
§3.1 and §4.1, where it is shown that in an /i/-dialect retroflexion can
either exist through a sound change in which a dialect within the /r/-
retroflexion area becomes an [i/-dialect or arise by phonological diffusion
across neighbouring dialects.

More importantly, however, the uvular [B/ is not characterised by a low
F3, but by a high F3, a property found in other languages (Lindau 1985:
164f, Engstrand et al. 2007: 177), as well as in the Frogner and Arendal
dialects (cf. the spectrograms in §3 and §4). Hamann’s account can
therefore not explain retroflexion in [i/-dialects, since the property that is
claimed to trigger the perceptual assimilation, the low F3 of the uvular /g/,
does not in fact exist.

6 Has retroflexion in Standard East Norwegian always
been ‘unnatural’?

In (8), it was illustrated how a range of eastern and northern dialects
of Norwegian exhibit both an alveolarisation process triggered by the
alveolar /r/ and a postalveolarisation process triggered by the postalveolar
[t/. It was further argued that all eastern dialects of Norwegian, including
Standard East Norwegian, must once have behaved in the same way, with
a later merger of apical alveolars and apical postalveolars into apical
postalveolars. Since these (post)alveolarisation processes are not, and
never have been, reflected in the writing system, there is no direct evi-
dence that all eastern dialects of Norwegian once had these two distinct
processes. Endresen (1974: 76) suggests, therefore, that Standard East
Norwegian might have behaved as it does today from the outset, i.e. that
the alveolar [r/ always triggered postalveolarisation. As will be explained
in what follows, there are good reasons to reject this possibility.

The diachronic explanation provided in §2.1 points to the experimental
finding that there is a tendency for apical alveolars and apical postalveolars
to be asymmetrically misperceived as apical postalveolars. This finding
provides a perceptual explanation for the historical merger of these two
categories as apical postalveolars in Norwegian dialects, and this tendency
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is further supported by the fact that many eastern dialects of Norwegian
have been observed to merge these two categories in exactly this fashion in
the last 100 years. From this diachronic explanation, postalveolarisation
triggered by the alveolar [t/ presupposes the prior existence of a post-
alveolarisation process triggered by the postalveolar [i/. If, however, as
Endresen suggests, [r/ always triggered postalveolarisation, then there
is no such presupposition, since it would not be necessary for the /r/-
postalveolarisation process to have come into existence from a previous
merger with an already existing postalveolarisation process. Under
this latter view, though, an important generalisation is missed: post-
alveolarisation triggered by [r/ exists only in dialects with post-
alveolarisation triggered by /1/ (see the end of § 2.1). This fact is reduced to
a mere coincidence under this alternative view, as there is no necessary
link between the two postalveolarisation processes. Under the diachronic
merger theory, on the other hand, this generalisation is actually predicted
to arise.

If it were the case that postalveolarisation triggered by /r/ did not come
into existence from a merger of apical alveolars and apical postalveolars,
then a perceptual explanation for /c/-postalveolarisation is lost (i.e. the
asymmetric misperception of these two categories). As a result, this
alternative view must provide another motivation for why the apical al-
veolar [r/ should cause a following alveolar to become apical postalveolar.
The suggestion by Endresen (1974: 76), fleshed out in greater detail by
Flemming (2003 : 3531f), is that the grammar prefers apical coronals to be
postalveolar. As reviewed in §5.1 above, this stipulation rules out dialects
that seemingly ‘prefer’ apical coronals to be alveolar instead. As a result,
the alternative motivation provided under this view is falsified. All in
all, the alternative view that retroflexion in Standard East Norwegian has
always been as it is today misses a crucial generalisation found across
Norwegian dialects, and cannot offer a competing explanation that is co-
herent with facts from other dialects. In conclusion, it is more likely that
retroflexion in Standard East Norwegian originates from a merger be-
tween apical alveolars and apical postalveolars, as suggested in §2.1.

7 Conclusion

The data reported in this paper shows that Norwegian retroflexion ex-
hibits some phonetic properties that do not seem to be synchronically
motivated. In Standard East Norwegian, an alveolar /c/ causes a following
alveolar coronal to become postalveolar. There is no clear synchronic ar-
ticulatory source for this postalveolar articulation, and attempts to analyse
this process as the result of a universal perceptual preference for con-
trastively apical coronals to be postalveolar not only fail to capture im-
portant typological patterns of retroflexion in Norwegian dialects, but also
incorrectly rule out dialects where contrastively apical coronals have an
alveolar articulation. In the Frogner and Arendal dialects of Norwegian,
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the postalveolarisation process is triggered by a uvular [/, a process which
lacks any synchronic motivation, whether articulatorily or perceptually
based. All of these retroflexion processes are shown to be productive and
regular, and they are not limited to specific morphological catego-
ries — retroflexion applies whenever the phonotactic conditions are met.
As such, it satisfies Blevins’ criteria for being an ‘extreme case’ of un-
naturalness (2008: 137).

The existence of unnatural phonology is important for the evaluation of
two different approaches to phonology, dubbed ‘naturalness theory’ and
‘the diachronic model’ in this paper. According to the former, the pho-
netic motivation for a phonological process is encoded in the cognitive
grammar as a ‘naturalness bias’, and natural phonology exists as a direct
result of this synchronic bias. Under the diachronic model, on the other
hand, phonetically motivated processes are seen as mere facts of history.
Their original motivation does not need to be repeated in the synchronic
grammar, and the ‘naturalness’ of such processes are posited to be irrel-
evant to the speaker and to the synchronic grammar. The diachronic
model analyses unnatural processes in the same manner. They, too, are
mere facts of history, whose original motivation and level of ‘naturalness’
are irrelevant to the synchronic grammar. For naturalness theory, how-
ever, unnatural processes pose a problem, since they cannot be explained
with reference to the assumed bias for naturalness. In contrast with
natural processes, these unnatural processes are explained as facts of his-
tory, and it is assumed that synchronic speakers acquire them differently
from natural processes.

For a theory where a bias for naturalness is assumed, it therefore be-
comes necessary to operate with these two modes of explanation for syn-
chronic patterns, as it can be demonstrated that both natural and
unnatural phonology exist in synchronic grammars. Since naturalness
theory is thus a more complicated model than the diachronic model, the
burden of proof lies on the naturalness theory to justify the need for the
assumption that the cognitive bias for naturalness exists, either by dem-
onstrating with experiments that unnatural processes are in fact acquired
differently from natural processes or by showing that no truly unnatural
processes exist in spoken languages. A range of learning experiments have
failed to find any evidence that speakers treat unnatural processes any
differently from natural processes (see §1), and this paper has demon-
strated that, at least in the case of Norwegian retroflexion, unnatural
phonological interactions do exist. Unless future studies should show
otherwise, it would be methodologically appropriate to conclude that the
simpler model is a better model, and thus dispense with the assumption
that synchronic grammars are biased in favour of natural phonology.

REFERENCES

Aasen, Ivar (1848). Det norske Folkesprogs Grammatik. Kristiania: Werner.
Aasen, Ivar (1864). Norsk Grammatik. Revised edition of Det norske Folkesprogs
Grammatik. Christiania: P. T. Mallings Forlagsboghandel.



526 Swverre Stausland Fohnsen

Alnes, Ivar (1910). Norsk uttaleordbok. Kristiania: Aschehoug.

Anderson, Victoria (1997). The perception of coronals in Western Arrernte.
Proceedings of the 5th European Conference on Speech Communication and Technology
(Eurospeech 1997). Rhodes, Greece. Vol. 1. 389-392. http://www.isca-speech.org/
archive/eurospeech _1997.

Barnes, Jonathan (2006). Strength and weakness at the interface : positional neutraliza-
tion in phonetics and phonology. Berlin & New York: Mouton de Gruyter.

Baroni, Marco (2001). How do languages get crazy constraints? Phonetically-based
phonology and the evolution of the Galeata Romagnolo vowel system. UCLA
Working Papers in Linguistics 7: Papers in Phonology 5. 152—-178.

Beito, Olav T. (1958). Valdres-malet. In Knut Hermundstad (ed.) Valdres bygdebok.
Vol. 2: Natur, oldtid, malfore, gardsnamn og folk. Leira: Valdres Bygdeboknemnds
Forlag. 233-298.

Bjerkeset, Rolf (1976). Bolsoymalet : ei synkron framstilling av foneminventaret med ei
geografisk-historisk og malgeografisk innleiing. Hovudoppgave, University of Oslo.
Blevins, Juliette (1997). Rules in Optimality Theory: two case studies. In Iggy Roca

(ed.) Derivations and constraints in phonology. Oxford: Clarendon. 227-260.

Blevins, Juliette (2004). Ewolutionary Phonology : the emergence of sound patterns.
Cambridge: Cambridge University Press.

Blevins, Juliette (2008). Natural and unnatural sound patterns: a pocket field guide. In
Klaas Willems & Ludovic De Cuypere (eds.) Naturalness and iconicity in language.
Amsterdam & Philadelphia: Benjamins. 121-148.

Borgstrom, Carl H. (1958). Innforing i sprogvidenskap. 2nd revised edn 1973. Oslo:
Universitetsforlaget.

Bradley, Travis G. (2007). Morphological derived-environment effects in gestural
coordination: a case study of Norwegian clusters. Lingua 117. 950-985.

Brekke, K. (1881). Bidrag til dansk-norskens lydlere. In Indbydelsesskrift til den of-
fentlige examen i juni og juli 1881 ved Aars og Voss’s latin- og realskole. Kristiania:
W. C. Fabritius. 1-66.

Brekke, Olga (2000). Saltendialekten : en grammatikk. Fauske: Skjerstad og Fauske
Bygdeboknemnd.

Buckley, Eugene (2000). On the naturalness of unnatural rules. UCSB Working Papers
in Linguistics 9. 16-29.

Bull, Trygve (1980). Spraket i Oslo. Oslo: Gyldendal Norsk Forlag.

Bye, Dagfinn Olav (1979). Frovaeringsmalet : ordtilfang fra fiskebater og fiskebruk.
Bergen: Universitetsforlaget.

Christiansen, Hallfrid (1933). Gimsoy-malet : fonologi og orddannelse. Oslo: Jacob
Dybwad.

Coetzee, Andries W. & Rigardt Pretorius (2010). Phonetically grounded phonology
and sound change: the case of T'swana labial plosives. ¥Ph 38. 404—421.

Dalen, Arnold (1970). Malferet. In Jon Leirfall (ed.) Liv og lagnad i stjordalsbygdene.
Vol. 1.1 of Stjerdalsboka. Stjordal og Meraker. 148-166.

Dalen, Arnold (1985). Skognamalet : ein fonologisk analyse. Oslo: Novus.

Dolbey, Andrew E. & Gunnar Olafur Hansson (1999). The source of naturalness in
synchronic phonology. CLS 35:1. 59-69.

Donali, Ingeborg (1988). Oppdaling : ord og uttrykk. Trondheim: Strindheim
Trykkeris Forlag.

Donegan, Patricia J. & David Stampe (1979). The study of natural phonology. In
Daniel A. Dinnsen (ed.) Current approaches to phonological theory. Bloomington:
Indiana University Press. 126-173.

Eliasson, Stig (1986). Sandhi in Peninsular Scandinavian. In Henning Andersen
(ed.) Sandhi phenomena in the languages of Europe. Berlin: Mouton de Gruyter.
271-300.

Elstad, Kare (1982). Borgfjerdingsmal. 2 vols. Oslo: Novus.



A diachronic account of phonological unnaturalness 527

Endresen, Rolf Theil (1974). On retroflex segments in Norwegian. Norwegian Fournal
of Linguistics 28. 73-78.

Endresen, Rolf Theil (1985). Norske konsonantar: fonetiske og fonologiske merkna-
der. Norsk Linguvistisk Tidsskrift 3. 65-100.

Endresen, Rolf Theil (1991). Fonetikk og fonologi: ei elementaer innforing. Oslo:
Universitetsforlaget.

Engen, Brynhild (1975). Vega-malet : eit oversyn med hovudvekt pa kvantitet og klusi-
lar — et synkronisk og diakronisk gransking. Hovudfagsoppgave, University of Oslo.

Engen, Brynhild (1977). Vegamalet. Mosjoen: Helgeland Arbeiderblad.

Engstrand, Olle, Johan Frid & Bjérn Lindblom (2007). A perceptual bridge between
coronal and dorsal /r/. In Maria-Josep Solé, Patrice Speeter Beddor & Manjari
Ohala (eds.) Experimental approaches to phonology. Oxford: Oxford University
Press. 175-191.

Faarlund, Jan Terje (1974). Some remarks on the phonological status of retroflex flap
in Eastern Norwegian. Oslo Working Papers in Linguistics 6. 1-6.

Flemming, Edward (2001). Scalar and categorical phenomena in a unified model of
phonetics and phonology. Phonology 18. 7-44.

Flemming, Edward (2002). Auditory representations in phonology. New York:
Routledge.

Flemming, Edward (2003). The relationship between coronal place and vowel back-
ness. Phonology 20. 335-373.

Flemming, Edward (2004). Contrast and perceptual distinctiveness. In Bruce Hayes,
Robert Kirchner & Donca Steriade (eds.) Phonetically based phonology. Cambridge:
Cambridge University Press. 232-276.

Foldvik, Arne Kjell (1988). Spredning av skarring i Norge i lopet av om lag 70 ar.
Norsk Lingvistisk Tidsskrift 6. 55-61.

Fromkin, Victoria A. (ed.) (1985). Phonetic linguistics : essays in honor of Peter
Ladefoged. New York: Academic Press.

Garrett, Andrew & Juliette Blevins (2009). Analogical morphophonology. In Kristin
Hanson & Sharon Inkelas (eds.) The nature of the word : studies in honor of Paul
Kiparsky. Cambridge, Mass.: MI'T Press. 527-545.

Hale, Mark (2000). Marshallese phonology, the phonetics—phonology interface and
historical linguistics. The Linguistic Review 17. 241-257.

Hale, Mark (2007). Historical lnguistics: theory and method. Malden, Mass.:
Blackwell.

Hale, Mark, Madelyn Kissock & Charles Reiss (2007). Microvariation, variation, and
the features of universal grammar. Lingua 117. 645-665.

Hamann, Silke (2003). The phonetics and phonology of retroflexes. PhD dissertation,
University of Utrecht.

Hamilton, Philip J. (1996). Phonetic constraints and markedness in the phonotactics of
Australian aboriginal languages. PhD dissertation, University of Toronto.

Hanssen, Eskil (1985). Om artikulasjonen av konsonantar i ein nordnorsk dialekt.
Norsk Linguvistisk Tidsskrift 3. 9-26.

Hatlebrekke, Hildur (1976). Sprakforhold i Vadso by med sarlig vekt pa sterke verb.
Hovedfagsoppgave, University of Trondheim.

Hatlebrekke, Hildur (1981). Vadso-dialekten med glimt fra dialektene i Kiby og
Ekkeroy. Vadse: Varanger Mallag.

Haugen, Einar (1982). Oppdalsmalet : innforing i et sortrondsk fjellbygdmal. Oslo:
Tanum-Norli.

Hayes, Bruce (1999). Phonetically driven phonology: the role of Optimality Theory
and inductive grounding. In Michael Darnell, Edith Moravesik, Frederick
Newmeyer, Michael Noonan & Kathleen Wheatley (eds.) Functionalism and for-
malism in linguistics. Vol. 1: General papers. Amsterdam & Philadelphia: Benjamins.
243-285.



528 Swverre Stausland Fohnsen

Hodnebo, Finn (2005). Risor bymal: hovedoppgave i norsk hosten 1948. Risor:
Sondeled og Riser Historielag.

Hoft, Ingeborg (1949). Numedalsmalet : stutt umrit av ljod- og formlaere. Oslo: Jacob
Dybwad.

Hoft, Ingeborg (1978). Regressiv og progressiv konsonantassimilasjon i norsk: kro-
nologisk utsyn. In Ingeborg Hoff (ed.) Pa leit etter ord : heidersskrift til Inger Froyset
fra medarbeidarar og studentar. Oslo: Universitetsforlaget. 117-163.

Holen, Sigvald (1929). Ljodverket og verbalboygninga (linne vb. og sterke vb. 1.-3. kl.)
1 wvegarsheimalforet, med 2 malprover. Hovudfagsavhandling, Royal Frederick
University.

Holten, Ola J. (1974). Dativbruken i surnadalsmalet, med generelt utsyn over det nordiske
dativomradet. Hovudfagsoppgave, University of Trondheim.

Hooper, Joan B. (1976). An introduction to natural generative phonology. New York:
Academic Press.

Hovdenak, Marit (1978). Noko om sprakforholda i ei romsdalsbygd. Hovudoppgave,
University of Oslo.

Hovdhaugen, Even (1969). Transformasjonell generativ grammatikk : annen utgave med
gvelser. 2nd edn 1971. Oslo: Universitetsforlaget.

Hyman, Larry M. (2001). On the limits of phonetic determinism in phonology: *NC
revisited. In Elizabeth Hume & Keith Johnson (eds.) The role of speech perception in
phonology. San Diego: Academic Press. 141-185.

Ingebrigtsen, Vidar O. (1942). Verbalboyningen i Bjarkey-malet. Hovedoppgave,
University of Oslo.

IPA handbook (1999). Handbook of the International Phonetic Association : a guide to
the use of the International Phonetic Alphabet. Cambridge: Cambridge University
Press.

Iversen, Harald M. (1976). Generasjonsskilnader i verdalsmalet. Hovedoppgave,
University of Trondheim.

Iversen, Ragnvald (1913). Senjen-maalet : lydverket i hoveddrag. Kristiania: Jacob
Dybwad.

Jahr, Ernst Hakon (1981). L-fonema i Oslo bymal. In Ernst Hakon Jahr & Ove
Lorentz (eds.) Fonologi/ Phonology. Oslo: Novus. 328-344.

Jenstad, Tor Erik (1985). Sunndalsmalet : eit grensemal pa indre Nordmore. Oslo:
Novus.

Johnson, Lawrence (1973). Dissimilation as a natural process in phonology. Stanford
Occasional Papers in Linguistics 3. 45-56.

Jusczyk, Peter W., Paul Smolensky, Karen Arnold & Elliott Moreton (2003).
Acquisition of nasal place assimilation by 4.5-month-old infants. In Derek Houston,
Amanda Seidl, George J. Hollich, Elisabeth Johnson & Ann Marie Jusczyk (eds.)
Fusczyk lab final report. Available (October 2012) at http://hincapie.psych.purdue.
edu/Jusczyk/pdf/Nasal.pdf.

Kawahara, Shigeto (2008). Phonetic naturalness and unnaturalness in Japanese loan-
word phonology. Journal of East Asian Linguistics 17. 317-330.

Keating, Patricia A. (1985). Universal phonetics and the organization of grammars. In
Fromkin (1985). 115-132.

Kenstowicz, Michael J. & Charles W. Kisseberth (1977). Topics in phonological theory.
New York: Academic Press.

Killingbergtre, Laurits (1981). Leksvikdialekten. In Asbjorn Steen (ed.) Leksvik by-
gdabok : kulturbind I. Leksvik Bygdaboknemnd. 20-57.

Kiparsky, Paul (2008). Universals constrain change; change results in typological
generalizations. In Jeff Good (ed.) Linguistic universals and language change. Oxford:
Oxford University Press. 23-53.

Knutsen, Ragnhild L. (2006). An articulatory description of the liquids of Urban East
Norwegian, based on EPG and EMA. MA thesis, University of Oslo.



A diachronic account of phonological unnaturalness 529

Kristoffersen, Gjert (1980). Dialektutvikling hos skolebarn : en undersokelse av for-
bindelser av vokal + r i talemalet til skolebarn i Arendal. Oslo: Novus.

Kristoffersen, Gjert (2000). The phonology of Norwegian. Oxford: Oxford University
Press.

Kuo, Li-Jen (2009). The role of natural class features in the acquisition of phonotactic
regularities. Journal of Psycholinguistic Research 38. 129-150.

Larsen, Amund B. (1891). Indberetning fra adjunkt Amund B. Larsen om reiser
foretagne med offentligt stipendium i arene 1888—90 for at studere bygdemalene 1
Kristianssands stift. Universitets- og skole-annaler (ny raekke) 6. 209—-260.

Larsen, Amund B. (1897). Oversigt over de norske bygdemal. Kristiania: Aschehoug.

Larsen, Amund B. (1907). Kristiania bymal : vulgaersproget med henblik pa den utvungne
dagligtale. Kristiania: Cammermeyers Boghandel.

Larsen, Amund B. (1908). Selbygmalets lydlere. Norvegia 2. 8-22, 83-98, 155-189,
235-247.

Lindau, Mona (1985). The story of /r/. In Fromkin (1985). 157-168.

Martinussen, Bente (1984). Verbalsystemet i Andorja-malet : ein synkron analyse med eit
oversyn over lydverket. Hovudoppgave, University of Tromse.

Mathisen, Inger Marie (1979). Ein synkron analyse av boyinga av verb og substantiv i
rodoyfjerdingsmalet med eit kort oversyn over lydverket. Hovudoppgéve, University of
Tromse.

Midtsian, Eilif Bjergvin (1951). Froyovaeringsmalet. Et fosenmal. Lydverket.
Hovedoppgave, University of Oslo.

Mielke, Jeff (2008). The emergence of distinctive features. Oxford: Oxford University
Press.

Mo, Eilert (1922). Todalsmalet (Nordmere). Oslo: Studentmallaget.

Moen, Inger & Hanne Gram Simonsen (2011). The Norwegian retroflex fricative. In
Wai-Sum Lee & Eric Zee (eds.) Proceedings of the 17th International Congress of
Phonetic Sciences, Hong Kong 2011. Hong Kong: University of Hong Kong.
1398-1401.

Moen, Inger, Hanne Gram Simonsen, Arne Martinus Lindstad & Steve Cowen
(2003). The articulation of the East Norwegian apical liquids /[ r ¢/. In M. J. Solé, D.
Recasens & J. Romero (eds.) Proceedings of the 15th International Congress of
Phonetic Sciences. Barcelona: Causal Productions. 1755-1758.

Moen, Torgeir Kals (2001). ‘ De ga jo ostavae da’ : om utvikling og variasjon i talemalet
til yngre sprakbrukere i Tvedestrand. Hovedfagsoppgave, Agder University College.

Nes, Olav (1979). Norsk grammatikk : elementare strukturer og syntaks. Oslo: Fabritius
forlag.

Nielsen, Niels Age (1950). Om bagtunge-r’ets opkomst i dansk. Sprog og kultur 18.
58-64.

Nyjordet, Bjorg M. (2006). Grimstad: skarre-r-ens forste tilbakeslag? Malbryting 8.
105-116.

Ohala, John J. (1971). The role of physiological and acoustic models in explaining the
direction of sound change. Project on Linguistics Analysis 15. 25-40.

Ohala, John J. (1972). How to represent natural sound patterns. Project on Linguistics
Analysis 16. 40-57.

Ohala, John J. (1974). Phonetic explanation in phonology. CLS 10:2. 251-274.

Olssen, Olaf (1958). Bronnoymalet : lydverket. Oslo: A/S Bokcentralen.

Papazian, Eric (1977). Om ‘tjukk 1’ og andre rare lyder. Norskrift 14. 1-56.

Papazian, Eric (2002). Skarring i Oslo, og skarre-/r/ og retroflekser. Malbryting 6.
121-130.

Paulsen, Kjell-Arthur (1971). Litt om det norske spraket i Ost-Finnmark tidligere og
dag : kort oversikt over lydverk og formverk i Sir-V aranger-dialekten. Hovedoppgave,
University of Oslo.

Postal, Paul M. (1968). Aspects of phonological theory. New York: Harper & Row.



530 Swverre Stausland Fohnsen

Prince, Alan & Paul Smolensky (2004). Optimality Theory : constraint interaction in
generative grammar. Malden, Mass. & Oxford: Blackwell.

Pycha, Anne, Pawel Nowak, Eurie Shin & Ryan Shosted (2003). Phonological rule-
learning and its implications for a theory of vowel harmony. WCCFL 22. 423-435.

Pycha, Anne, Eurie Shin & Ryan Shosted (2006). Directionality of assimilation in
consonant clusters: an experimental approach. UC Berkeley Phonology Lab Annual
Report. 152-166.

Reitan, Jorg. (1906). Aalens maalfore : kort fremstilling av lydleren med oversigt over
ordenes boining. Christiania: Jacob Dybwad.

Riksheim, Vilhjelm (1921). Ljodvokstren i Vefsn-malet (Ner-Vefsn). Kristiania:
Aschehoug.

Rypdal, Hans (1929). Romsdalsmal (Tresfjorden). Oslo: Olaf Norli.

Saffran, Jenny R. & Erik D. Thiessen (2003). Pattern induction by infant language
learners. Developmental Psychology 39. 484—494.

Sandey, Helge (1982). Romsdalsmalet : skisse til ein grammatikk. Bergen: University of
Bergen.

Sandey, Helge (1993). Talemal. Oslo: Novus.

Schane, Sanford A. (1972). Natural rules in phonology. In Robert P. Stockwell &
Ronald K. S. Macaulay (eds.) Linguistic change and generative theory. Bloomington:
Indiana University Press. 199-229.

Schane, Sanford A. (1973). Generative phonology. Englewood Cliffs: Prentice-Hall.

Schane, Sanford A., Bernard Tranel & Harlan Lane (1974-75). On the psychological
reality of a natural rule of syllable structure. Cognition 3. 351-358.

Seidl, Amanda & Eugene Buckley (2005). On the learning of arbitrary phonological
rules. Language Learning and Development 1. 289-316.

Seip, Didrik Arup (1955). Norsk sprakhistorie til omkring 1370. Oslo: Aschehoug.

Simonsen, Hanne Gram & Inger Moen (2004). On the distinction between Norwegian
/f| and [¢/ from a phonetic perspective. Clinical Linguistics and Phonetics 18.
605-620.

Simonsen, Hanne Gram, Inger Moen & Steve Cowen (2008). Norwegian retroflex
stops in a cross linguistic perspective. ¥Ph 36. 385-405.

Skanlund, Einar B. (1933). Saltamalet : kort oversikt over lydverket. Oslo: Aschehoug.

Skjekkeland, Martin (1980). Bg-malet i gar og i dag : rapport fra ei sprakgeografisk og
spraksosiologisk gransking. Bo: Telemark Distriktshagskole.

Skoruppa, Katrin & Sharon Peperkamp (2011). Adaptation to novel accents: feature-
based learning of context-sensitive phonological regularities. Cognitive Science 35.
348-366.

Solé, Maria-Josep, Larry M. Hyman & Kemmonye C. Monaka (2010). More on post-
nasal devoicing: the case of Shekgalagari. ¥Ph 38. 604-615.

Serlie, Mikjel (1943). Hedalsmalet : stutt utsyn over lyd- og formlara med ei ordsamling.
Bergen: John Griegs Forlag.

Stausland Johnsen, Sverre (2012). Variation in Norwegian retroflexion. Nordic
Fournal of Linguistics 35.

Stausland Johnsen, Sverre (in press). The articulation of Norwegian retroflexes.
FPh.

Steblin-Kamenskij, M. I. (1965). Om alveolarer og kakuminaler i norsk og svensk.
Norsk Tidsskrift for Sprogvidenskap 20. 18-27.

Stemshaug, Ola (1968). Meldalsmalet. In Olaf Havdal (ed.) Meldal bygdebok. Vol. 1:
Bygdesoga til ikring 1700 : fra andsliv og kulturarbeid gjennom tida. I. Meldal : Meldal
Kommune. 395-442.

Stevens, Kenneth N. & Sheila E. Blumstein (1975). Quantal aspects of consonant
production and perception: a study of retroflex stop consonants. ¥Ph 3. 215-233.
Storm, Joh. (1884). Norsk Lydskrift med Omrids af Fonetiken. Part 1. Norvegia 1.

19-132.



A diachronic account of phonological unnaturalness 531

Temmeras, Nils-Helge (1964). Substantivene i trondenesmalet : en oversikt over fono-
logi, ordlaging og morfologi. Hovedoppgave, University of Oslo.

Torp, Arne (1983). Nokre tankar om inndeling av folkemalet i Skandinavia.
Folkmalsstudier 28. 45-92.

Torp, Arne (1986). Landvikmalet: eit norsk skagerakmal. Grimstad: Landvik
Historielag.

Torp, Arne (1994). Skarre-r mot retrofleksar: ein rapport fra frontlinja. In Ulla-Britt
Kotsinas & John Helgander (eds.) Dialektkontakt, sprakkontakt och sprakforindring i
Norden : foredrag fran ett forskarsymposium. Stockholm: University of Stockholm.
291-299.

Torp, Arne (2005). Gjerstadmalet. Sundebru: Gjerstad Historielag.

Uffmann, Christian (2007). Intrusive [r] and optimal epenthetic consonants. Language
Sciences 29. 451-476.

Vanvik, Arne (1972). A phonetic-phonemic analysis of Standard East Norwegian.
Part 1. Norwegian Fournal of Linguistics 26. 119-164.

Vintermyr, Erik Johannes (1983). Stedsnavn fra Ytre Sondeled. Hovedoppgave,
University of Oslo.

Voss, Fridtjof (1940). Arendals bymal: lydlere og formlere. Maal og Minne 1940.
49-101.

Western, Aug. (1889). Kurze darstellung des norwegischen lautsystems. Phonetische
Studien 2. 259-282.

Wetas, Ase (2011). Norsk ordbok og NO 2014-prosjektet. In Tor Erik Jenstad &
Lars S. Viker (eds.) Leksikalsk forsking i norske malfore og nynorsk skriftsprak.
Trondheim: Tapir Aademisk Forlag. 65-84.

Wilson, Colin (2006). Learning phonology with substantive bias: an experimental and
computational study of velar palatalization. Cognitive Science 30. 945-982.

Winje, Karen Marie (1994). Stadnamn fra sorlege del av Vegarshei. Hovudfagsoppgave,
University of Bergen.



