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1 Introduction

A common trait of the speech of young children is the replacement of dorsal
stops (k, g) with coronal stops (t, d) word-initially (Vihmann & Hochberg 1986).
In this paper we examine the phonology of a young girl, Sine, whose speech
shows just this pattern and does so in a highly consistent way. Since we began
studying her a year ago, Sine has gone through two stages in terms of initial
dorsals. First she produced all initial dorsals as coronal (tuki ‘cookie’, taek
‘quack’); later she produced dorsals before parental [w, r, 1] as dorsal but

singleton dorsals as coronal (tuki ‘cookie’, kujeek ‘quack’). [Since the
conference she has begun to produce initial dorsals correctly, regardless of
position, but we won’t report on this stage as it is not yet complete.]

We argue here that Sine’s production of dorsal consonants supports a mixed
view of featural licensing rather than an exclusively linear one (Steriade 1997,
2000). That is, the distribution of her dorsals is not easily described in terms of
what precedes or follows them unless one also factors in information about the
prosodic domain within which the dorsals occur. We claim that our data
requires linear licensing within a prosodic domain (cf. Gerfen 2001), which we
take to be the standard view in phonology at least since Kiparsky 1982.

2 Data

We began our study of Sine when she was 2;6 and are still studying her as this
paper goes to print. Here we report on the first 10 months of our study. Sine is a
monolingual English speaker acquiring central California English. Her mother
speaks a standard 10-vowel California dialect and her father speaks a somewhat
midwesternized dialect of English with an an extra vowel [0]; both parents have
velarized (‘dark’) lateral [1].



We look at two stages of her acquisition here: the first (2:9-3;2) from a
time when she had no onset clusters (‘deda ‘skater’), the second (3;2-3;6) from

the time when she began to produce onset clusters (‘stet ‘skate’). Our general
finding is that Sine can produce a dorsal stop next to another dorsal within the
same onset or rhyme. Crucially, a dorsal stop is licensed by a following dorsal
glide (uy) or liquid (1) but not by a following vowel, however dorsal.

We note before going on that there is a single but amazingly robust
counterexample to the generalizations sketched here: from as far back as we
have records Sine has consistently produced the word ‘green’ with a dorsal, first
as [gin], later as [gujin] once complex onsets come in. Sine’s parents have a
friend named Ondine [,an'din] whose name (with loss of the initial syllable)
forms a minimal pair with ‘green’ in Sine’s speech: [din]. We doubt that
avoidance of homophony is enough to force the dorsal into the color term, but
have no better solution to the problem at present. We note that Sine changes all
other such onset dorsals to coronals before high front vowels, so that the quality
of the following vowel cannot be the conditioning factor.

Throughout our study we assume that Sine’s lexical representations are the
same as her adults output forms (Smith 1973; Pater & Paradis 1995; Pater 1996;
Tesar 1996; Curtin 2001). That is, we assume that she perceives the distinctions
her parents make but fails to produce them in her speech: when asked to choose
between fea (bag) and key, she consistently chose correctly, despite the fact that
she neutralized both tea and key to [ti]. If Sine is like other children and
chinchillas, she has been able to perceive all speech differences her parents
perceive since she was born; she probably lost the ability to perceive differences
not found in English sometime in her second year of life, but this plays no role in
our study as we look only at native contrasts here.

2.1 Before onset clusters (2;9-3;2)

Before Sine begins to produce onset clusters (at 3;2), the distribution of her
dorsal stops is fairly straightforward. Dorsals are changed to coronal foot-
initially (1) and retained as dorsal elsewhere (2). Note that foot-initial covers a

multitude of sins: word-intial syllables with primary stress (teeks ‘cracks’; 'tata
“collar’); word-initial syllables with secondary stress (du'bar ‘good-bye’);
word-intial syllables with no stress (to'wadi ‘karate’); word-medial syllables
with primary stress (,0'te ‘O.K.”), word-medial syllables with secondary stress
(‘peen,teks ‘pancakes’).



(1) dorsal -> coronal

teeks
trs
tridz
tek
taz
tau
ten
"trkt
'teendi
'tata
'tek
o'te
pa'taz
to'wadi
darz
do
dots
dud
de
o'den
'pe,davn

foot-initially

‘cracks’
‘kiss’
‘kids’
‘cake’
‘cars’
‘cow’
‘cane’
‘cricket’
‘candy’
‘color’
‘cake’
‘0K’
‘because’
‘karate’

‘guys’
‘g0’

‘goats’
‘good’

‘grey’
‘again’
‘playground’

'tata
'teebiz
'tafi
'teemuja
taun

"tidi teet
'teuyrt
'tamiy
'tak, wjotf
'teeso
'trdz
'peen,teks
'tap,teks
Jeko to'wako
det

dua
'duda
'deda
'dar
du'bar
,du'nart

‘collar’
‘crabbies’
‘coffee’

‘camera’

‘clown’

‘kitty cat’
‘carrot’

‘coming’
‘cockroach’
‘castle’

‘kids’

‘pancakes’
‘cupcakes’
‘yacka-kawacka’
‘get’
‘girl’
‘scooter’
‘skater’
‘guy’
‘good-bye’
‘good-night’

The elsewhere case includes foot-medial cases (‘dakiny ‘stocking’; 'tinko

‘twinkle’)as well as foot-final cases (fuk ‘look’; nek ‘snake’):

(2) dorsal -> dorsal elsewhere

'tiko
'miki
'beenki
'dakm
"TZIkv
'TYkL
'TZAxIt

‘twinkle’
‘Mickey’
‘Spanky’
‘stocking’
‘chicken’
‘cookie’
‘chocolate’

tuk
'miugk
nek
'ahik
'pantek
sak
diks

‘look’
‘milk’
‘snake’
‘Alec’
‘pancake’
‘sock’
‘sticks’



bak ‘black’ TAKxOTX ‘cockroach’

big ‘big’ dog ‘dog’
dig ‘dig’ bag ‘bug’
'pigi ‘piggy’ 'fujagi ‘froggy’
'fingu “finger’ 'targa ‘tiger’
'tsa1,&engogogo ‘triangle’ 'TENywlv ‘tiger’
'tago ‘mom’s reflection’ 'biga ‘bigger’
'bigi ‘Sine’s reflection”  eg ‘egg’

The distribution of Sine’s dorsal stops thus mirrors exactly the distribution of
her parent’s dorsal nasal. Like most speakers of English, Sine’s parents do not

produce [p] foot-intially (*paeks, * nu'bar, *no'wadi, * o'ge, *'pan yeks) , but
they do produce it foot-medially (‘haeni ‘hangar’, dmi ‘dinghy’) and foot-finally
(hzen ‘hang’; Om ‘thing’).

We assume the following quantity-insenstitive foot, where Onset means ‘foot-
intial onset” and Rhyme means ‘last stressed syllable and all that follows’:

(3) English foot

by py
AN AN
Onset Rhyme Onset Rhyme
| N | A
k ek k uki
| v | \/
*dor dor *dor dor

This is not the same foot that seems to be used in English stress assignment
(Hayes 1982; Kager 1989), but it is the same foot used for most segmental
phenomena (Kiparsky 1982; Jensen 2000) and in English poetry since 1400 AD.

We have yet to ask why Sine would only produce dorsal stops in the rhyme at
this stage. Like most phonologists we do not resort to a purely prosodic analysis
here (‘the rthyme licenses dorsal stops while the onset does not’) in part because
the rhyme is thought to be a poor licenser of features in the first place. Rather,
we assume that something within the rhyme licenses the dorsal feature on the
stops. Specifically, we claim that it is the inherent dorsality of vowels (Sagey
1986; Golston & Wiese 1995) that supports the dorsal closure of stops within the
rhyme. Thus it is the vowels of kek ‘cake’ and kuki ‘cookie’ that support the
final and medial [k], while the initial [k]s surface as [t]:



(4) fate of unlicensed dorsals (‘cake’ and ‘cookie’)

by by
AN VAN
Onset Rhyme Onset Rhyme
| N | A
t ek t uki
| v | \/
cor dor cor dor

Our claim is then that dorsal stops are licensed within the rhyme because they
are there always next to another dorsal, specifically a vowel. Dorsal stops are
not allowed in onsets because onsets are (at this stage) always simplex and thus
never have another dorsal to support the place of [k, g].

A prediction follows from this, namely that dorsal stops will be allowed in
complex onsets that contain another dorsal, once complex onsets are found in
her speech. The analysis in fact makes the peculiar prediction that [k, g] will not
be licensed in simplex onsets or onsets like [sk] that lack another dorsal, but will
be licensed in complex onsets which contain dorsals like [u] and [t]. And this is

precisely what we find once complex onsets come in.

2.2 After complex onsets (3;2-3;6)

Sine begins to produce complex onsets at the age of 3;2, including clusters that
obey sonority sequencing like 'kujak ‘quack’ and those that do not like 'stet
‘skate’ and 'skuqif ‘squish’. Dorsal stops in simplex onsets continue to be
produced with coronal articulation, as before:

(5) Dorsals in simplex onsets -> coronal

>
AN
Onset Rhyme
| A
t ek
| V
cor dor

As before, this occurs in foot initial positions that are word-initial (6) as well as
word-medial (7):



(6) foot-initial and word-initial

'tep ‘cape’ 'tafi ‘coffee’
'tito wet ‘killer whale’ 'dud tets  ‘good cats’
'tAp ‘cup’ 'tapit ‘carpet’

00 'tidz ten ‘the kids can’ 'tukiz ‘cookies’
'tod ‘cold’ 'tisiy ‘kissing’
'tato ‘color’ 'tam ‘come’
'toadz ‘cards’ 'taunt ‘count’

'tiz ‘keys’ 'taso ‘castle’
'tu,ted ‘Kool-Aid’ 'tavu ‘cover’
'dar ‘guy’ 'dotd ‘gold’
'dem ‘game’ 'dao ‘girl’

'dos ‘ghost® det ‘get’

'dam ‘gum’ 'dat ‘got’

'dud ‘good’ 'do ‘g0’
'dud de 'sansam  ‘good-day sunshine’ ,do 'det him “go get him’

(7) foot-initial and word-medial

'babo ,dam ‘bubble gum’ o'te ‘0K’
'dabid3z teen ‘garbage can’ pa'taz ‘because’
'tuka due ‘cooker girl’ 'peen,tek ‘pancake’
fo'dat “forgot’ 'dabitf ten ‘garbage can’

Dorsals in complex onsets that contain no other dorsal are also pronounced
with coronal articulation, as predicted:

(8) Dorsals in complex onsets -> coronal if there’s no dorsal sister (“skin’)

=

AN
Onset Rhyme

| A\

st mn

| V
cor dor



The only such cases involve [sk] clusters, as all other clusters with [k] or [g]
involve another dorsal. For the [sk] clusters note that the [k] is indeed in the
onset, but not foot-initial since the preceding [s] holds that position:

(9) in the onset but not foot-initial

'stet ‘skate’ 'studa ‘scooter’
'stut ‘school’ 'stidoz ‘skittles’
mad3ik 'stut bas ‘magic school-bus 'stup ‘scoop’

'sti ‘skin’ 'stutf ‘scooch’

The data in (9) is not suprising given the data in (8), but the date in (10) is. Here
we see that although Sine isnot able to produce dorsalsin simplex onsets or in sC
onsets, she is able to produce them in complex onsets that contain a dorsal
approximant:

(10) Dorsals in complex onsets remain if there is a dorsal sister

z

AN
Onset Rhyme

| A
ky =k
V V
dor dor

Crucially, the [k] is retained both when it is foot-initial (11) and when it is not
foot-initial but foot-medial (12):

(11) in the onset and foot-initial

'kto tav ‘Clo the cow’ 'gtaesiz ‘glasses’
'ars kupim ‘ice cream’ 'gtees ‘glass’
'kugeek ‘quack’ 'gujon Aps  ‘grown-ups’
'kujarot ‘quiet’ 'skuytf ‘squish’
kuyrs ‘Chris 'skugaeps ‘scraps’
'kuyeeku ‘crackers’ 'skgougpt  ‘squirrel’

'dens ktes ‘dance class’ o 'ktu ‘a clue’



Note the lovely example ‘Clo the cow’, where the first [k] is retained because of
the following dorsal [] but the second is changed to a coronal because there is no
other dorsal consonant within the onset.

The foot-medial cases are equally instructive. They clearly show that it is not

being foot-initial that licenses the dorsality but being next to another dorsal (uj
or 1) within the onset.

(12) in the onset and foot-medial

'skuyrf ‘squish’
'skugeeps ‘scraps’

Finally, dorsals within the rhyme remain dorsal (13), as before and as predicted:
(13) Dorsal within the rhyme remain dorsal
>
Onset Rhyme
| A

bt &k

V
dor

This applies to all dorsal in the thyme, whether foot-medial or foot-final:

(14) in the thyme and foot-medial

mar 'egi ‘my egg-y’ 'wiksaz ‘whiskers’
'speenki ‘Spanky’ 'brenkits  ‘blankets’
;Spefo 'targa ‘special tiger’ 'tyymko ‘twinkle’
'tago ‘Lugga’ 'fingu “finger’
'bigi ‘Biggey’ 'tsujarango  ‘triangle’

(15) in the rhyme and foot-final

'btak ‘block’ 'big ‘big
"tuk ‘look’ 'dog ‘dog
'nek ‘snake’ '‘ahk ‘Alec’



To recapitulate: Sine produces dorsal stops within an onset or rhyme only if
there is another dorsal within that onset or rhyme. We turn now to two current
proposals for featural licensing and show that neither adequately captures the
pattern Sine’s dorsals exhibit.

3 Alternative accounts

We have shown that an analysis of these data requires reference both to other
sounds (dorsals) and to prosodic domains (onset, rhyme). In this section we’ll
show the inadequacy of limiting oneself to one type of environment or the other.
First we show that neighboring sounds alone do not account for the data (3.1)
and then we show that prosodic environment alone does not account for the data.
The first of these claims is controversial since Steriade has recently claimed that
phonotactics can indeed be described without reference to prosody. The second
claim is less controversial and probably the consensus view among phonologists,
most of whom use both prosody and segmental environment.

3.1 Linear licensing (Steriade 1997, 2000)

Steriade has argued in recent work that features are licensed not hierarchically
by onset and rhyme, but linearly by preceding and following sounds. Laryngeal
contrasts, she claims, are not licensed by onsets but by following vowels and/or
sonorants.

Of concern presently is the licensing of major place contrasts like dorsal.
Steriade claims that these are licensed by following vowels and/or sonorants,
like laryngeal contrasts, which she calls ‘right-anchoring’ because the place
contrast is anchored in the vowel or sonorant to its right:

(16) Major place contrasts (b ~d = g) are ‘right anchored’

‘right-anchored place contrasts...typically neutralize in the absence of a
following vowel or sonorant’ (Steriade 2000, 20)

Right-anchored licensing of this sort predicts that the dorsal/coronal contrast
will be neutralized in the absence of a following vowel or sonorant and
maintained in the presence of a following vowel or sonorant. But this is the
opposite of what we find in Sine’s data (17).

Specifically, the contrast is often neutralized in the presence of a following
vowel (‘tis ‘kiss’) and maintained in the absence of a following vowel ('tuk
‘look”). Checked (\) rows indicate data that is consistent with linear licensing
of dorsal, while starred (*) rows indicate data that is inconsistent with linear
licensing of dorsal:



(17) mispredictions if dorsal is right-anchored

't1s ‘kiss’ * (shouldn’t neutralize but does)
pa'taz ‘because’ * (shouldn’t neutralize but does)
to'wadi ‘karate’ * (shouldn’t neutralize but does)
du'bar ‘good-bye’ * (shouldn’t neutralize but does)
"fuk ‘look’ * (should neutralize but doesn’t)
'big ‘big’ * (should neutralize but doesn’t)
'pigi ‘piggy’ v

'beenki ‘Spanky’ \

'kuyaek ‘quack’ \/

'stet ‘skate’ * (shouldn’t neutralize but does)

The problem does not lie with the choice of right- vs. left-anchoring. If we try
a left-anchored analysis (going against Steriade’s actual claims) the predictions
are significantly better but still wrong:

(18) mispredictions if dorsal is left-anchored

'trs ‘kiss’ V
pa'taz ‘because’ * (shouldn’t neutralize but does)
to'wadi ‘karate’ v
du'bar ‘good-bye’ \
'fuk ‘look’ \
'big ‘big’ <
'prgi ‘piggy’ v
"beenki ‘Spanky’ \
'kugeek ‘quack’ * (should neutralize but doesn’t)
'stet ‘skate’ \

There are really two problems here. The first lies with the dorsals that appear to
be left-anchored (19) and serve as a simple counterexample to (16):

(19) ‘left-anchored’ dorsals

'buk ‘book’ 'big ‘big’



The second problem lies with dorsals that appear to be licensed by a following
sonorant consonant but not by a following vowel:

(20) licensing by sonorant but not by vowel

'kuygeek  ‘quack’ right-anchored by following sonorant
'trs ‘kiss’ not right-anchored by following vowel

The logic of Steriade’s proposal demands that vowels be better licensers for
things like laryngeal and place features than sonorant consonants, which are
better licensers than obstruents. Here we find the opposite of what the theory
leads us to expect: a major place contrast is maintained before a sonorant
consonant but neutralized before a vowel.

If our analysis of the data is correct, dorsals are both left- and right-anchored in
Sine’s speech. They are left-anchored in the rhyme (‘buk ‘book’) and right-

anchored in the onset (‘kujaek ‘quack’). What matters is that there be another
dorsal within the onset or within the rhyme in which the dorsal stop occurs.
Some prosodic conditioning is necessary here because being in the same onset
or rhyme as another dorsal is crucial.

[Edward Fleming suggested at the conference that applying developmental data
like this to a model designed for adult phonology is inappropriate. We disagree
fundamentally, but point out that even if this developmental data is ruled out,
linear licensing theory must still contend with parallel data in adult speech,
specifically the phonotactics of the dorsal nasal in English. As pointed out by
Bruce Hayes at the conference, the velar nasal patterns the same way in adult
speech as the dorsal stops do in Sine’s speech.]

3.2 Prosodic licensing (especially Jensen 2000)

Kiparsky (1979) shows that fortition is generally a foot-initial process while
lenition tends to occur foot-medially and foot-finally. Drawing on this
observation, Jensen 2000 provides an elegant analysis of a number of segmental
phenomena central to the phonology of English. We show here that such an
analysis fails to account for our data because Sine neutralizes the dorsal/coronal
distinction foot-initially and retains it medially and finally.

If the place of maximal contrast is the foot-onset (Jensen 2000), we get the
following mispredictions for the data at hand:

(21) mispredictions if foot-initial position /icenses contrasts

't1s ‘kiss’ * (shouldn’t neutralize but does)
pa'taz ‘because’ * (shouldn’t neutralize but does)



to'wadi ‘karate’ * (shouldn’t neutralize but does)

du'bar ‘good-bye’ * (shouldn’t neutralize but does)
"fuk ‘look’ * (should neutralize but doesn’t)
'big ‘big’ * (should neutralize but doesn’t)
'pigi ‘pigey’ * (should neutralize but doesn’t)
"beenki ‘Spanky’ * (should neutralize but doesn’t)
'kuyaek ‘quack’ V

'stet ‘skate’ \/

If we turn Jensen’s analysis on its head we get a better set of predictions, but still
the wrong set:

(22) mispredictions if foot-initial position fails fo license contrasts

'tIs ‘kiss’ v
pa'taz ‘because’ v
to'wadi ‘karate’ v
du'bar ‘good-bye’ \
"tuk ‘look’ \
'big ‘big’ \
'pigi ‘piggy’ v
'beenki ‘Spanky’ \
'kugeek ‘quack’ * (should neutralize but doesn’t)
'stet ‘skate’ * (shouldn’t neutralize but does)

The problem is with the last two types of word: foot-initial dorsals are allowed
but only if there is another dorsal in the onset. In words like ‘quack’ or ‘cookie’,
we expect the foot-initial dorsals to neutralize, just as the foot-initial dorsals in
‘kiss’ and ‘because’ neutralize, but they don’t. In words like ‘skate’ and
‘skittles” we expect the foot-medial dorsals to remain, just as the foot-internal
dorsals in ‘piggy’ and ‘Spanky’ remain, but they don’t.

This type of purely prosodic account fails to work when a neighboring sound is
required: the dorsal stops in ‘quack’, ‘cookie’, ‘skate’ and ‘skittles’ are retained
if they’re next to another dorsal within the onset or rhyme in which they occur,
and changed to coronal otherwise. Some linear licensing is necessary here
because being next to another dorsal within a given prosodic domain is crucial.



4 Conclusion
Sine’s later data follows a simple pattern. Dorsals are licensed by

(1) adorsal in the same onset, or
(i1) a dorsal in the same rhyme

These are both hybrid environments, using elements of both linear and prosodic
licensing. We suspect this is what most proponents of prosodic licensing
assume anyway, that prosodic domains define the domains within which (across
which, at the edge of which) phonotactic restrictions hold (Selkirk 1980; It6
1986; Nespor & Vogel 1986). To our knowledge, nobody has ever seriously
suggested that licensing is exclusively prosodic, but we provided evidence
against such a claim just in case. Steriade has recently claimed that licensing is
exclusively linear with no prosodic conditioning and we have provied evidence
against this claim as well.

Note

We would like to thank Brian Agbayani, Jason Brown, Cheryl Chan, Edward Fleming, Bruce Hayes,
Wolfgang Kehrein and Ray Weitzman for helpful discussion, but jealously reserve blame for any
errors for ourselves. Thanks to Alec Chan-Golston for helping collect data and to Sine Chan-
Golston for providing it.  The first author was supported by a Sally Cassanova Pre-Doctoral
Fellowship, for which she is very grateful.
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