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Be careful what you throw out:
Gemination and tonal feet in Weledeh Dogrib
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The Weledeh dialect of Dogrib (Tlicho Yatii) is spoken by people of the Yellowknives
Dene First Nation, in and around Yellowknife, Northwest Territories. Within the formal
framework of Lexical Phonology (Kiparsky 1982), this paper argues for an over-arch-
ing generalization in the phonology of Weledeh Dogrib: the constraint NoCoNTOUR-FT,
which prefers (High-High) and (Low-Low) feet, but militates against (High-Low) and
(Low-High) feet. NoConTOUR-FT is satisfied differently in different morphophonological
domains: vowel deletion at the Stem Level, gemination at the Word Level, and High to
Mid tone lowering at the Postlexical Level. This analysis requires that consonant length be
treated as phonological in Dogrib—that is, consonant length contributes to syllable weight
and mora count—even though there are no minimal pairs based on consonant length. Simi-
larly, the distinction between High and Middle tone does not distinguish any lexical items,
but is nevertheless important for the prosody of the language. Thus the paper makes a
methodological point about the importance of allophonic alternations for phonological
theory. Our view of what counts as contrastive or allophonic, however, is to a large extent
theory-dependent; therefore, the paper also emphasizes the importance of phonetic meas-
urements when doing fieldwork.

1. INTRODUCTION: WHAT COUNTS AS PHONOLOGICAL?

...even such commonplace categories as subject and verb are theoretical con-
structs, which may or may not be the ones most appropriate for the data under
consideration. (Gil 2001: 126)

The most basic task in fieldwork is simply to transcribe what we hear—whether live or
from a recording, we take a noisy and chaotic speech signal, and reduce it to an idealized
set of characters on the page. Without imposing some kind of order on the data, it would
be impossible to talk about higher levels of grammar—subject agreement, noun incorpora-
tion, and so forth. At the same time, how we construct phonological categories depends
on the methodology and assumptions of the fieldworker just as much as the speech signal
itself. Our assumptions are often not our own, but those inherited from previous genera-
tions of linguists—Athabaskanists, in particular, have the benefit of a descriptive tradition
going back over 100 years (Goddard 1912; Li 1933, 1946). When I talk to other linguists
about geminate consonants in Dogrib, for example, I am often asked, with an air of skepti-
cism, “are there minimal pairs?”’ For the American structuralist, the reason for this question
is obvious: whether or not we should talk about phonological consonant length depends
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on whether consonant length can distinguish utterances (Bloomfield 1933). Structuralist
descriptions of phoneme inventories have been left largely intact by generative fieldwork-
ers, even when the assumptions upon which these descriptions are based would no longer
be considered valid in a generative context. In this article, I will re-examine some basic
assumptions about the phonology of Weledeh Dogrib, a short summary of which is given
in (1).

(1)  Generally accepted views about Dogrib:

i. The final syllable is stressed (Marinakis 2004).

ii. Coda consonants in Dogrib are not moraic (Marinakis 2004).

iii. Consonant length in Athabaskan languages is phonetic, not phonological
(McDonough and Ladefoged 1993, Tuttle 2005).

What we shall see is that even these simple descriptive statements, though perfectly
well-motivated in earlier frameworks, are misleading when taken out of their original con-
text and applied at face value in a new theory—in my case, that of Lexical Phonology
(Kiparsky 1982) and Optimality Theory (OT). For example, it makes perfect sense for a
Prague School phonologist to say that the final syllable, also the stem syllable, is stressed in
Dogrib, since stress is understood as a position which licenses more contrast (Trubetzkoy
1939), and indeed there is a larger inventory of segments allowed in the stem than in the
prefixes (Rice 1989, Marinakis 2004). In OT, however, we more closely associate stress
with some set of phonetic properties, such as increased FO, amplitude, and duration—in
which case this claim turns out to be false (in many cases). To say that consonant length
is “not phonological” in an American structuralist framework means only that consonant
length cannot distinguish utterances, which is largely true; yet in OT, this means that the
phonetic length of consonants does not affect the number of moras, which in turn affects
syllable weight. As I will show, the key generalizations about morphophonemics in Dogrib
require reference to syllable weight, which in turn requires reference to consonant length—
we would miss important generalizations if geminates were not included as part of the
phonology.

For me, then, fieldwork on Dogrib has been a process of unraveling layers of unstated
assumptions, both others’ and my own. Relying on descriptive statements made by others
means adopting their assumptions about what facts ought to be included in the description
and what should be thrown out. Fieldwork with speakers of Weledeh Dogrib enables me to
go back to the original speech signal and decide for myself what is structurally important
and what is not. As [ will demonstrate, once consonant length is included as part of the
phonological representation for Weledeh Dogrib, a whole new set of descriptive general-
izations emerge, the most important of which is the existence of the tonal foot, a unit of
suprasegmental structure that simultaneously regulates tone, stress, and syllable weight
(section 2).

Before proceeding further, a note on the language. The Weledeh dialect of Dogrib
(Tticho Yatii) is a northern Athabaskan language, spoken by people of the Yellowknives
Dene First Nation, in the communities of Dettah and Ndilg, near Yellowknife, Northwest
Territories. While other dialects of Dogrib are still being acquired by children, due to the
community’s proximity to Yellowknife, the Weledeh dialect has very few fluent speakers
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under age 40. The community is traditionally bilingual: many older people also speak
Chipewyan (Déne Sytiné) as well as Dogrib. The Goyatiko Language Center in Dettah is
actively working to preserve and revitalize both traditional languages through translator
and interpreter training, literacy training, recording elders’ stories, and making teaching
materials for children. The data in this paper are taken from six weeks of my own field-
work in Yellowknife in the summer of 2005. My primary elicitation was with two speakers,
Mary Louise Drygeese and Michel Paper, and checked with a third speaker, Mary Rose
Sundberg, for accuracy in transcription. The phonetic data presented here were digitally re-
corded on a Marantz CDR-300 recorder and analyzed in Praat (Boersma & Weenik 2007).!

2. TONAL FEET. My central thesis is that several seemingly unrelated morphophonologi-
cal processes in Weledeh Dogrib can be explained by reference to a unit of representation
called the tonal foot. A tonal foot is a unit of metrical structure which is sensitive to tone.
Specifically, tonal feet are required to be level: both syllables in a disyllabic foot are re-
quired to have the same tone. While there is no consensus in the literature on how to define
‘tonal foot’, and several versions have been proposed (Rice 1990, Zec 1999, De Lacy
2002), they all have in common some form of interaction between tone and metrical struc-
ture. In Dogrib specifically, I claim that the tonal foot is a moraic trochee which is subject
to a restriction that there be no contour tones within the foot. That is, the canonical disyl-
labic foot in Dogrib consists of two light syllables in which the first syllable is stressed, and
both have the same tone, i.e. either (High-High)* or (Low-Low). Similarly, monosyllabic
feet should consist of a heavy syllable and not contain a contour tone. A typology of accept-
able and unacceptable tonal foot types in Dogrib is given in Table 1.

' Many thanks to Mary Rose Sundberg and Betty Harnum of the Goyatikd Language Center in Det-
tah, Northwest Territories, and the people of the Yellowknives Dene First Nation, for all their support,
both practical and moral. Thanks also to Mary Louise Drygeese and Michel Paper for the many hours
they spent working with me and answering my questions. Thanks also to Will Leben, Paul Kiparsky,
Arto Anttila, Larry Hyman, Rebecca Scarborough, Kevin Ryan, Marianne Mithun, Spike Gildea, An-
drea Berez, participants at the 2007 WAIL conference, and one anonymous reviewer for comments
on previous versions of this article. All remaining errors are my own.

2 T follow the orthographic convention of leaving High tone unmarked in Dogrib (@), while Low
tone is marked with a grave accent (a).
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TaBLE 1. Typology of tonal feet

Tonal foot type Good or bad Example

a. High-High trochee LH L

B ood

[\ & dze(k’0o)(lane)
(c o) ‘wild rose’
b. Low-Low trochee LL L

K ood |

& bo(kawi)t’e

(c o) 2 of us will cook’
c. High-Low trochee L HLH
HoL bad NI
| | *(boka)(whewi)t e
(c o) ‘2 of us have cooked’
d. Low-High trochee L HH

L H

| | bad *(shets 'e)zhe
(o o) ‘we eat’
e. Low-Mid trochee LMH

L M acceptable as last | | |

| | resort (shets’e)zhe

(o o) ‘we eat’

The examples in (a) and (b) illustrate well-formed tonal feet. The examples in (c) and
(d) are forms which we would expect to surface in Dogrib if there were no tonal restric-
tion on foot form, that is, they represent a faithful parse of their respective underlying
forms. Candidate (e), a Low-Mid trochee, is acceptable as a last resort to repair a Low-
High trochee, if no other repair strategy can be used. In the remainder of this paper, I will
illustrate how several phonological processes in Dogrib are motivated by tonal feet, rely-
ing crucially on the constraint NoContour-F1 (Pearce 2006), which requires that feet be
level. Within the framework of Lexical Phonology (Kiparsky 1982, 2000; Mohanan 1986;
Hargus 1988), I consider how the tonal foot can provide a unified analysis of phonological
processes in Dogrib at the Stem, Word, and Postlexical levels.

3. DERIVING TONAL FEET. In Table 2, I give the surface footing for the imperfective and
perfective paradigms of the verb bokaNt’é ‘cook’, in Dogrib. As these feet are metrical feet,
the strong position of each foot receives at least a secondary stress, and the strong posi-
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tion of the rightmost foot receives primary lexical stress. As we would expect in a moraic
trochee language (Hayes 1995), all of the feet in Table 2 contain either two light syllables
or a single heavy syllable.® These facts are, on the surface, consistent with ordinary moraic
trochees, without any reference to tone. The evidence that tone also plays a role in the met-
rical structure of Dogrib comes from morphophonemics: in some cases, the surface forms,
as shown in Table 2, have been modified significantly from their underlying forms, to con-
form to a certain prosodic pattern. Specifically, as I will argue, phonological processes in
the language conspire to avoid High-Low or Low-High sequences within a foot.

TaBLE 2. Paradigm for bokavt’é ‘cook’, surface forms, with footing

Imperfective*
Singular Dual Plural
1* person (boka)(eh)t’e bo(kar)t’e (boka)(ts ee)t’e
2" person bo(kaj)t’e bo(kaah)t’e bo(kaah)t’e
3 person (boka)(et)t’e (boka)(gee)t’e (boka)(gee)t’e
p g g
Perfective
Singular Dual Plural
1* person boka)(whih)t'e bo(kawhi)t’e (boka)(tsih)t’e
p (
2" person (boka)(whee)t’e (boka)(whah)t’e | (boka)(whah)t'e
p e¢
3" person (boka)(whet)t’e (boka)(geh)t'e (boka)(geh)t'e
p g 4

In order to characterize tonal feet more precisely, let us start with the simplest case,
the case in which the input string already conforms to the tonal restrictions of the language,
and so can be parsed as a metrically well-formed sequence as is. An example of this is
shown in Table 3 below. In Table 3, the input /bokageet’¢/ is parsed into moraic trochees,
using three constraints that are standard in the literature: FOOTBINARITY, PARSESYLLABLE,
and ALIGNRIGHT.

3 Tassume that a syllable can be made heavy either by having a long vowel (CVV) or having a coda

consonant (CVC), which includes geminates.

4 In (boka)(eh)t’é ‘T cook’ the sequence ae is pronounced as two syllables and in bo(kdj)t’é ‘you (sG)
cook’ the sequence gj is pronounced as a single syllable.
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TaBLE 3. Feet assigned atonally

/bo-ka-ge-e-t’e/ FiBin PARSE(o) AL;)(;RN I]{D()FT,
a. bo(ka.gee)t’e *| *% *

b. boka(gee)t’e sk | *

= c. (bo.ka)(gee)t’e * ok

FoorBmarity refers to a general property of moraic trochees: they must have exactly
two moras, either from a single heavy syllable, or from two light syllables. Candidate (a)
is a violation of FooTBmNARITY because it contains the foot (ka.gee), which consists of a
light syllable followed by a heavy syllable, giving three moras. The constraints PARSE(G)
and ALIGN-R(FT1, PRWD) refer to the way in which feet are constructed within the word.
The constraint PARSE(c) penalizes any syllable that is not part of some foot. The constraint
ALIGN-R(FT, PRWD), on the other hand says that every foot should be aligned with the right
edge of some prosodic word. If this constraint were undominated, there would only be a
single foot at the very right edge of each word. Because ALiGN-R(FT, PRWD) is dominated
by Parsi(c), however, additional feet are created, as in candidate (c), albeit as far to the
right as possible.

Another constraint not considered in Table 3 is NoNFiNaLITY. NONFINALITY requires
that the final syllable of a prosodic word not be footed. The interaction of NoNFmNALITY with
FootBmariTY and PArsE(o) is shown in Table 4.

TABLE 4. NONFINALITY in metrical parsing

/bo-ka-whe-ne-t’e/ FTBIN NonFINALITY PARSE(0)
a. (bo.ka)(whe.ne.t’e) *1 *

b. bo(ka.whe)(ne.t’e) *1 &

w ¢, (bo.ka)(whe.ne)t’e &

Table 4 illustrates the parsing of the form bokawhenet’e, which is an attested vari-
ant of bokawheet’e, shown in Table 2. Candidate (a), even though it perfectly satisfies
Parsi(o) by including every syllable in some foot, contains a tri-moraic foot (whe.ne.t’e)
and violates NoNFINALITY, as does candidate (b). Candidate (c) is therefore optimal, in that
it satisfies FoorBiNaRITY and NonNFINALITY, with only one violation of PArsi(c). Finally,
one relevant constraint not shown in Tables 3 and 4 is RHyTHMTYPE=TROCHEE, which en-
sures that feet in Dogrib are trochaic (i.e. strong-weak) rather than iambic (weak-strong).

With regard to stress, the foot parsing shown in candidate (c) predicts that there should
be stresses on both ho and whe since these are in the strong position of trochaic feet.
We would expect these syllables to show the usual phonetic correlates of stress. Thus,
a stressed, short vowel with lexical Low tone, such as bo, would be expected to exhibit
longer duration and a higher FO, but not so long as to encroach on a lexically long vowel,
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nor as high to encroach on a lexically High tone, in accordance with contrast and disper-
sion (Flemming 1996, 2001). Future instrumental studies will be necessary to show if this
is correct.

Now, given that something like the constraint-ranking shown in Tables 3 and 4 can
successfully parse all of the words shown in Table 2, why should the metrical phonology
of Dogrib make any reference to tone at all? What is fonal about tonal feet?

Table 5 presents five different inputs, and contrasts the result we would expect with
standard right-to-left moraic trochees (Hayes 1995) versus the actual result, derived from
tonal feet. In (a), there is no difference between simple moraic trochees and tonal feet,
because the input string happens to already conform to the restriction that feet be level. In
(b), however, we see that the stem-initial consonant geminates, so that (whet) is made to
form a High-toned foot by itself, while (boka) forms a Low-toned foot to its left. In (c),
(bo.ka)(whe.ne)t’e is one of the attested possibilities in Weledeh Dogrib, but so are the
forms (bo.ka)(whee)t e and (bo.ka)(whjj)t e, which have undergone a process which I call
nasal coalescence, the latter of these having also undergone nasal raising. While these
processes do not make direct reference to tone, they are sensitive to feet, in that they occur
only within but not across foot boundaries. In (d), we see vowel syncope, perhaps the most
dramatic process conditioned by tonal feet. In (d), the vowel of the prefix /whe/, which has
underlying High tone, is deleted, since there is no way to parse it into a level foot. Based
on examples such as these, I will use the constraint NoContour-Fr (Pearce 2006) to for-
mally characterize the way non-level feet are penalized in Dogrib. Finally, (e) represents
a prima facie counterexample to the existence of tonal feet, since the actual form, bo.(kaj)
t’e, contains the non-level foot (kaj), while the form which we would expect based on
standard moraic trochees does not. In this case, it is necessary to say that the constraint
NoContour-FT is dominated by other constraints, in particular ALIGN-R(FT, PRWD), which
seeks to reduce the overall number of feet in a Prosodic Word, even if some of the resulting

feet are non-level.

TaBLE 5. Footing with a-tonal and tonal feet

Input Expected Result Actual Result
(standard moraic trochees) (with tonal feet)

a. /bo-ka-ge-e-t’¢/ (bo.ka)(gee)t’e (bo.ka)(gee)t’e

b. /bo-ka-whe-t’e/ bo.(ka.whe)t’e (bo.ka)(whet)t'e

c. /bo-ka-whe-ne-t’e/ (bo.ka)(whe.ne)t’e (bo.ka)(whe.ne)t’e or
(bo.ka)(whee)t e or
(bo.ka)(whij)t’e

d. /bo-ka-whe-wid-t’e/ (bo.ka)(whewi)t'e bo.(kawhi)t’e

e. /bo-ka-e-ne-t’¢/ (bo.ka)(e.ne)t’e bo.(kaj)t’e
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4. GEMINATION. While the existence of phonetically long consonants in some Athabas-
kan languages has been previously noted in the literature (McDonough & Ladefoged 1993,
Tuttle 2005), previous works on Dogrib (Coleman 1976, Ackroyd 1982, Marinakis 2004)
make no mention of geminates. In arguing for phonological geminates in Weledeh Dogrib,
I will present both phonetic evidence for a categorical distinction between singleton and
geminate consonants, as well as a phonological account of their distribution.

Phonetically, it seems that geminate consonants in Dogrib are 1.7-2.0 times the length
of their singleton counterparts on average. This is consistent with what is known about
the phonetic realization of geminates cross-linguistically (Keer 1999). The durations for
singleton and geminate /t’/, /n/, and /1/ are shown in Figure 1 below.

250
212
200
174 Y
150 128 —
@ Singleton
99 m Geminate
100 86 |
50 —
(0]
1t/ In/ n

FiGure 1. Singleton and geminate durations for /t’/, /n/, and /1/

The data in Figure 1 are based on a relatively small number of tokens: approximately
40 tokens each for /n/ and /1/, and only 12 tokens for /t’/. Nevertheless, in all cases, the
difference between singleton and geminate consonants was categorical and highly signifi-
cant, p<0.001 (#-test assuming equal variances). Thus when I refer to ‘geminates’ in the
remainder of this article, I am referring specifically to consonants whose duration is 174-
212 ms on average, while by ‘singleton’ I mean consonants that are 86-128 ms on average,
as shown in Figure 1 above.

Given these facts, let us pause to consider whether consonant length in Dogrib ought to
be considered ‘phonetic’ or ‘phonological’. Under American structuralism, some category
is phonological if it is able to distinguish utterances (Bloomfield 1933). Consonant length
in Dogrib seems to fail this test, as there are few if any minimal pairs. On the other hand,
in generative phonology, including OT, phonological status is a representational issue, not
a question of contrastiveness per se. For example, in Italian, consonant length is contras-
tive, while vowel length is conditioned by stress. In the form va:do ‘I go,’ the intial vowel
is lengthened because it is stressed and in a penultimate, open syllable. There could be no
minimal pair with *vado (short vowel) because a long vowel is required by the grammar.
On the other hand, if one considers a somewhat more abstract level of representation—
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namely, foot structure—(vd:)do is entirely parallel to (vdn)no ‘they go’. In both cases, the
penultimate syllable forms a moraic trochee by itself: the former has two moras linked to a
vowel, the latter has one mora linked to a vowel and another to the geminate consonant. If
vowel length were removed from a phonological description of Italian, no lexical contrasts
would be merged, yet at the same time important generalizations would be lost. We would
not know which syllables count as light or heavy, which would in turn change our predic-
tions about stress and segmental processes conditioned by stress.

Dogrib represents, in some sense, the mirror-image of Italian: vowel length is con-
trastive in Dogrib, while consonant length is prosodically conditioned. When I first began
fieldwork with speakers of Weledeh Dogrib, [ started hearing geminate consonants almost
immediately. At first, | refused to believe my own ears: “this is just my bias as a native
speaker of Italian,” I thought. “Just another eurocentric category I'm trying to impose.”
What convinced me ultimately was that it was necessary to talk about geminates if the
prosodic system was going to make any sense. I accepted geminates when I began to
understand the language in terms of its own patterns. The pattern—in this case the tonal
foot—is a rather abstract and unusual one. But I would never have discovered it if I had
ignored geminates in the first place. Sometimes, then, a phonemic analysis is a self-fulfill-
ing prophecy: by excluding some category from the system, we destroy the patterns that
provide evidence for that category’s importance. It is only by going back to the original
speech signal that we can recover patterns that may have been overlooked, and the phonetic
evidence for those patterns.

In my analysis, geminates are conditioned by tonal feet in the sense that the constraint
NoConTtour-FT plays a crucial role. This is shown in Table 6.

TaBLE 6. Analysis of gemination in Dogrib (word level)

/bo-ka-(e)t’e/ FrBiN DEepAssoc Max(V) | NoCNTrR-FT | DEPASssoc
AT Cw

a. (bokd)(e)t’é *| ;

b. (boka)(ee)t’é 5 *|

c. (boka)t’é 5 *|

d. bo(ka.e)t’é i *|

= ¢. (boka)(er)t'é i *

In the form bokaett e, e is a conjunct prefix while o and ka are disjunct prefixes. Since
I assume that conjunct prefixes are added at the Stem Level, e is shown as already footed in
the input to the Word Level phonology, although this is not crucial to the present example.

In Table 6, each of the candidates (a)-(d) is ill-formed in the language because they
violate some high-ranking constraint. Candidate (a) violates FooTBINARITY, on account of
(e), which is a foot consisting of a single, light syllable. Candidate (b) violates a constraint
against vowel lengthening, formulated here as DerAssoc(V, 1) (see section 5 for discus-
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sion), while candidate (c) violates a constraint against vowel deletion. Finally, candidate
(d) is ill-formed because it contains a Low-High trochee, which violates NoConTOUR-FT.

It is the ill-formedness of candidates such as (d) in Table 6 that provide evidence for
tonal feet. That is, (d) is what we would expect to surface as optimal in an ordinary moraic
trochee language, but it is not the optimal candidate in Dogrib, since it contains a Low-
High trochee. Instead, the foot boundary is shifted one syllable farther to the left, and the
winning candidate contains the Low-Low trochee boka. This means that the penultimate
syllable must now form a foot all by itself, which means, in turn that weight must be added
to it, otherwise it would be a degenerate (i.e. monomoraic) foot, as in candidate (a). There
are two ways this could be accomplished: either lengthen the vowel itself, or geminate
the following consonant. In Dogrib, vowel length is contrastive, which is expressed for-
mally as a high-ranked constraint demanding faithfulness to underlying vowel length—
DEepAssoc(V, p). On the other hand, DepAssoc(C, p), which militates against consonant
lengthening, is low-ranked, and so gemination is preferred over vowel lengthening, and
thus candidate (e) emerges as the winner.

Here again it is important to stress the importance of allophonic processes in phonol-
ogy. The constraints FoorBinariTy and NoContour-FT, taken together, express the gener-
alization that feet in Dogrib have two moras, both with the same tone. In a language where
each affix carries its own tone and literally thousands of affix-combinations are possible,
ill-formed sequences are bound to arise just by morpheme concatenation. So, how does
Dogrib maintain level, bimoraic feet? That the constraint DepAssoc(V, p) is high-ranked
tells us two things: vowel length is contrastive, and there cannot be phonological processes
that alter vowel length. Conversely, that DEpAssoc(C, p) is low-ranked tells us that con-
sonant length is not contrastive and there can be processes that alter consonant length. In
other words, the effects of tonal feet (or any other phonological restriction) are most visible
on categories whose functional load is lowest. The surest way to miss generalizations, then,
is to throw out allophonic processes. On the other hand, Americanist fieldwork is rooted
in a tradition which, historically, threw these out as a methodological principle. The only
way out of this problem, in my opinion, is to keep digital sound recordings of all the data
one collects. Even the simplest descriptive statements are biased by my own assumptions,
which may be just as misguided as those of previous decades. I can only hope to leave
behind enough phonetic detail that a linguist 100 years from now will have no trouble
refuting my analysis!

5. SYNCOPE. Perhaps the most dramatic evidence for tonal feet in Dogrib is vowel synco-
pe. Vowel syncope is a process in which, in an underlying sequence of two light syllables,
with a High-Low tone pattern, the High toned vowel deletes. This type of process is very
unusual typologically, and has in fact been claimed to be impossible (Blumenfeld 2006).
An example of this process is shown in Table 7 below.

Table 7 treats the Stem Level phonology, which, I assume, involves only the stem and
the conjunct prefixes, /e/ and /wid/. The disjunct prefixes /bo/ and /ka/ are shown in light
gray, to indicate that they are still “invisible” to the phonology, as they will be affixed in
a later cycle. The driving force behind the syncope process in Table 7 is the constraint
NoContour-Ft, which militates against candidates such as (a), which faithfully preserve
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a High-Low sequence from the input. That being the case, the other constraints in Table 7
serve to decide what repair strategy should be used.’ The constraint which forces some sort
of deletion is MaxAssoc(V, Tong), based on Myers 1997.

TaBLE 7. Tone-conditioned vowel deletion (stem level)

/bo-ka-e-wid-t’¢/ | NoCNTR-FT | MaxAssoc : MaxAssoc | Max(L) | Max | Max
(V, Tone) (1, V) W | (H)

a. ho-ka-(ewi)t’e *1
b. ho-ka-(éwit’é *| %
c. bo-ka-(ewi)t’é *| *
d. bo-ka-(wii)t'é *| %
e. ho-ka-(ee)t’é *| *
f. bo-ka-(e)t’é *| *
=g, ho-ka-(wit’é * %

MaxAssoc(V, Tone)

(informally): For every vowel associated with a tone in the input, it must remain
associated with its tone in the output. For every output vowel not associated to its
input tone, assign a violation mark.

Crucially, this constraint is violated by any output vowel which has been de-linked
from its tone; therefore, it cannot be violated if there is no output vowel. In this way, the
constraint MaxAssoc(V, TonE) is able to force vowel deletion: just as a captain goes down
with the ship, a vowel must go down with its tone.

In a similar fashion, moras are also forbidden from de-linking from their input vowels.

MaxAssoc(p, V)

(informally): For every mora associated with a vowel in the input, it must remain
associated with its vowel in the output. For every output mora not associated to its
input vowel, assign a violation mark.

The constraint MaxAssoc(p, V) serves to rule out candidates such as (d) and (e) in
Table 7, in which compensatory lengthening has taken place. This is because the nature
of compensatory lengthening is that some segment deletes and its mora re-associates to

5 Gemination is, in principle, another possible strategy, though in my analysis, it is available only

at the Word Level. The constraint ranking at both the stem level and postlexical level forbids altering
consonant length (though the relevant constraints are not shown in Figure 9).
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another segment. That tones and moras should behave this way leads us to a rather curious
conclusion: the autosegmental phonology of Dogrib doesn’t seem very autosegmental at
all, and tones and moras behave like properties of segments. Why should this be?

There is of course no a priori reason to expect that tones and moras should float around
freely on their own tier, any more than place or manner of articulation. On the other hand,
the most typical situation is for tones and moras to be stable, that is, to remain behind
even after their segment deletes. Furthermore, if some sequence of tones is ill-formed in a
language, generally the repair strategy will be to fix the tone sequence, e.g. by spreading
or downstepping, and not alter anything on the segmental tier. Why should Dogrib be any
different?

The answer, in my opinion, has to do with the relatively recent tonogenesis in Atha-
baskan languages (Krauss 2005). Before tonogenesis, vowels which in modern Dogrib
have Low tone were followed by a glottal stop (?), while modern High tones were not. This
means that Low toned vowels necessarily formed closed syllables, while High tones were
mostly open syllables. This means, in other words, that modern (High-Low) sequences
were historically (light-heavy) sequences. This would suggest that, originally, syncope in
Dogrib was based on stress and weight: the syncope rule targeted the weak branch of an
iambic foot. With tonogenesis, the final glottals were lost, and with it was lost any transpar-
ent motivation for syncope in terms of weight. Instead, the syncope rule was re-interpreted
as being based on tone, which gave rise to the constraint NoOCoNTOUR-FT.

Finally, one should note that the winning candidate in Table 7 represents the output to
the Stem Level phonology, and is not the final output. Specifically, the glide w in candidate
(g) will be deleted as part of a process of vowel coalescence, to be shown in section 6.2,
and thus the actual output is bokait ’e.

6. COALESCENCE PROCESSES. A majority of morphophonemic alternations in Dogrib
involve some form of coalescence. Marinakis (2004) argues that coalescence is driven by
constraints of the type *STruc(c), which seek to reduce the overall number of syllables
within the word. While it is true that coalescence processes almost invariably do reduce the
overall number of syllables, this analysis makes relatively few predictions about which syl-
lables should be the targets of coalescence. Here I propose instead how coalescence can be
derived from tonal feet. The driving force here, I argue, is the Stress-to-Weight principle, or
SWP (Borrelli 2000). This is a constraint which requires, if a syllable bears primary lexical
stress, that it be heavy, i.e. have two moras. This constraint poses problems for a moraic
trochee system, in that by simply lengthening stressed syllables, one incurs violations of
foot binarity. A light-light trochee of the form (u . ), which bears primary lexical stress,
satisfies FoorBinARITY but violates Stress-to-Weight, while, conversely, a heavy-light tro-
chee of the form (u p . p) satisfies Stress-to-Weight but violates FOOTBINARITY.

There is a way around this problem, however. Recall that, in a moraic trochee lan-
guage, a well-formed trochee can consist of either two light syllables (light-light) or a
single heavy syllable (heavy). A solution, therefore, is to coalesce both syllables of a (light-
light) trochee into a single, heavy syllable. The stressed syllable is then heavy, while at the
same time the foot is still binary. In Dogrib, this is accomplished by deleting intervocalic
consonants, and merging together the newly adjacent vowels. The consonants which delete
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in Dogrib do not seem to form a natural class: d, 7, n, and w delete intervocalically (under
certain prosodic conditions), while ¢, /, m, and wh do not. While the seeming unnaturalness
of this class of segments poses a theoretical problem, the issue is largely independent of
the issue of tonal feet. Therefore, in the following sections, I will use the term ‘sonorant’ as
a placeholder for these segments, and make use of the constraint Max(son) to refer to the
faithfulness violations incurred by deleting one of these segments.

6.1. NASAL COALESCENCE. Nasal coalescence is a process by which the consonant 7,
when situated between two short oral vowels, deletes, and leaves behind a single, long nasal
vowel. This process is variable, and also interacts with another process called nasal raising,
in which nasal ¢ is raised to ¢, and ¢ is raised to j. Thus for the input /na-whe-ne-z¢/ “you
(sg) have hunted’, nawheneze, nawheeze, and nawhjjze are all possible outputs (nawhinize,
however, is unattested). In Figure 8, below, I show how the grammar of Dogrib can derive
both bokawhenet e and bokawheet e, two variants meaning ‘you (sg) have cooked’.

TaBLE 8. Nasal coalescence (stem level)

/ bo-ka -whe-ne-t’e/ Max FrBiv SWP Max(son)
[+Nas] '

= a. bo-ka-(whee)t'e i I *

(=) b. ho-ki-(whene)t e 5 O

c. ho-ka-(whe)t'e Y -

d. bo-ka-(whee)t’e *| P

The driving force behind the process of nasal coalescence in Table 8 is the constraint
SWP, the Stress-to-Weight Principle, which requires that stressed syllables be heavy. In
this case, however, the process itself is optional, and so candidate (b) is an attested form in
Dogrib, albeit less preferred. In candidate (b), the foot (whene) consists of two light syl-
lables, of which the first one is stressed. One could simply delete the nasal consonant, leav-
ing a long oral vowel, as in candidate (d), although this violates the constraint MAax[+Nas],
which demands that the nasal feature be preserved. Therefore, the preferred output is can-
didate (a), which contains a long nasal vowel.

6.2. COALESCENCE AND GLIDE DELETION. In a similar way, the glide w deletes inter-
vocalically in order to create a heavy syllable. This is illustrated in Table 9.
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TaBLE 9. Illustration of w-deletion (word level)

/boka(wi)t’e/ FrBin DEp(p) SWP Max(son)
a. (boka)(wi)t’e *| g

b. (boka)(wii)t’e *

c. bo.(kawi)t’e *1

= d. bo.(kai)t’e *

Table 9 is a continuation of Table 7. The original input was /bo-ka-e-wid-t’¢/ ‘two of
us are cooking,” where the output of the Stem Level phonology is bokawit ¢, and the output
of the Word Level is bokait’e, which is the actual surface form shown in the paradigm in
Table 2. As with the previous example, the driving force behind coalescence in Table 9 is
the Stress-to-Weight principle. In candidate (c), bo(kawi)t e, main stress falls on ka, which
is a light syllable. This is a violation of the SWP, and so candidate (d) is preferred, which
deletes the intervocalic w and leaves behind the diphthong ai, creating a heavy syllable.

7. TONE LOWERING. Finally, we come to the phenomenon of High to Mid tone lowering.
This is a postlexical process which is used as a last resort to repair (Low-High) trochees
that cannot be repaired by other means. Phonetic evidence for this process is given in Table
14 below. First, however, it is necessary to address the question of how these ill-formed
sequences arise in the first place. [ propose that the grammar is forced to create (Low-High)
trochees at the Word Level in trisyllabic words, in order to avoid having two geminates in

a row. This is illustrated in Table 10 using the word shéts ‘ezhe ‘we eat’.

TaBLE 10. Creation of non-level feet in trisyllabic words (word level)

/she-(ts’e)zhe/ FTBIN [*CM]ZPRWD Parse(c) | NoContour-Fr | *Cp
a. shé(ts 'e)zhe *| o
b. (sheét)(ts ez)zhe *| & ok
c. she(ts’ez)zhe %) *
wd. (shets 'e)zhe * e

Based on the grammar of Dogrib developed so far, we might expect something like
candidate (b) to surface as optimal. In this candidate, gemination has happened twice, to
create two heavy syllables, shétf and ts ez, each of which forms its own foot. What rules it
out is a constraint on two adjacent geminates, also known as Schneider’s Law (Lipscomb
1992, Dresher & Johns 1995). The precise formulation of this law is problematic (see
Dresher & Johns 1995 for discussion), so here as a sort of placeholder I have stated it as
[*Cu]zPRWD, or “no two geminates within a prosodic word.” This restriction is well-doc-
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umented in Inuktitut, a language with which the Yellowknives Dene were in contact until
the early 20th century. In short, gemination will not work as a repair strategy for trisyllabic
Low-High-High words, and so some other repair strategy must be employed, which is to
lower the first High tone to a Mid tone.

Tables 11 and 12 and Figure 2 describe a pilot study I conducted based on my 2005
recordings. I measured 10 tokens (randomly chosen) of short phrases containing words
with Low-High-High sequences. I measured the FO at 10ms intervals for the entire vowel
duration for each vowel. From this, I calculated A, the difference in mean FO between adja-
cent vowels. In examples such as (shaah)tj, “you (pl) eat,” where the vowels had coalesced,
I divided the vowel halfway through its duration.

TasLE 11. Calculation of A

Group 1 Group 2
(L H) H L (H H)
—
A, A, A, A,
e.g., (shene)tj ‘you eat’, (shéts ‘e)zhe ‘we | e.g., (sheh)(tj ha) ‘1 will eat’, she(ts ‘aah)
(pl) eat’ zhe ‘we have eaten’

My hypothesis was that, in accordance with tonal feet, there should be a greater jump
in FO across a foot boundary. To test this, I measured different values, i.e. differences in
FO between adjacent syllables, as shown in Table 11. Of several hypotheses I entertained,
the strongest was that A, should be less than A, which is to say that, in a (Low-High) High
sequence, the first High tone is depressed so much that it is phonetically more like a Low
tone. Such an extreme effect cannot be explained by interpolation, and therefore provides
strong evience for tonal feet. As shown in Table 12, this prediction is borne out, and is
statistically significant.

(2) Results of A calculations
¢ A, was 0.7 times the value of A, though this was not significant (p=0.189).
¢ A, was 4.8 times the value of A, which was significant (p=0.017).
* A, was 0.38 times the value of A,, which was significant (p=0.037).
s A, was 2.6 times the value of A, marginally significant (p=0.061).
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(LHH

LHH)

FiGure 2. A-values with different tonal footings

To summarize Table 12 and Figure 2, although the number of tokens was quite small,
nevertheless the effect of tonal feet on FO was categorical and statistically significant. We
now turn to the question of how to interpret such data phonologically.® Larry Hyman (p.c.)
has suggested that in forms such as shéts ‘ezhe, what is happening is actually a spreading
of the initial Low tone onto the adjacent syllable. This hypothesis is illustrated in Table 13.

TaBLE 13. Tone lowering versus tone spreading

Tone Lowering

Tone Spreading

(LH)H LM H H
(shets e)zhe (shets e)zhe
LHH) L I|{ H L }|I }|I
(shlh)(tj ha) (sheh)(ti ha)

Under a tone spreading analysis, the reason that the second syllable of shénetj or
shets ezhe shows a depressed FO, compared to other high tones, is that it has in fact been
de-linked from its underlying high tone, and associated with the low tone to its left, as
shown in Table 13. On the other hand, the reason why these syllables are nevertheless
higher than other low tones is that there is a difference in phonetic interpretation between

¢ Areviewer suggests that the phonetic effect shown in (2) and Figure 2 may be due not to lowering
H to M due to tonal feet, but rather the raising of FO in stressed syllables. In (L, H,) H,, a raising of
the FO of L, would decrease A , while in L, (H, H,), a raising of the FO of H, would increase A,. This
is indeed a potential confound; more instrumental studies will be necessary to tease out the effects of

stress on FO.
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two syllables linked to the same low tone, as in Table 13, or two syllables each linked to
separate low tones.

In my estimation, this kind of analysis would indeed work to explain tone lowering
postlexically, and is even consistent with the existence of tonal feet, insofar as one could
say that the tonal foot is the domain of tone spreading in Dogrib. A spreading analysis is
not, however, consistent with the types of segmental processes conditioned by tone that we
have seen in this paper. Syncope and gemination are due ultimately to sequences of tones
which are ill-formed in relation to the metrical structure of the language, but which are not
fixed by reassociating tones, but rather by making changes on the segmental tier. If it were
possible to reassociate tones and moras in Dogrib, then we would not expect syncope or
gemination to happen.

Therefore, I will opt instead for an analysis in which, when the output of the Word
Level phonology is (L H) H, the first high tone is lowered to a Mid tone, M. This is illus-

trated in Table 14.

TaBLE 14. H — M postlexically (FO compression)

/(shéts’e)zhe/ NoConTour-F1 IpeEnT(Tone)

a. L H H

*1
(shets’e)zhe
b. L L H

(shets e)zhe

=c. LM H
| *

(shets e)zhe

In Table 14, I am assuming a gradient scale, whereby a lowing from H to M incurs one
violation of IpeEnT(Tone), while H to L lowering incurs two, and is fatal. In other words,
tone lowering in Dogrib represents a sort of compromise, whereby postlexically an offend-
ing High tone is lowered just enough to make it acceptable with respect to the constraint
NoContour-FT, provided that no other repair strategy was possible at the Word Level or
Stem Level.

8. CONCLUSION. In this paper, I have argued that the tonal foot is the driving force
behind several seemingly unrelated phonological processes in the Weledeh dialect of
Dogrib. Specifically, the constraint NoContour-Ft, which requires that there be no Low-
High or High-Low sequences within a foot, is responsible for syncope, gemination, and
High to Mid tone lowering. Syncope, in particular, is unusual in this case, since it is con-
ditioned by tone, something which has been claimed to be impossible (Blumenfeld 2006).
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It seems, in general, that tones in Dogrib behave like properties of segments, which, from
a historical perspective, is not surprising, since until recently they were segments, that is,
postvocalic glottal elements. Should we, then, believe that syncope, and tonal feet in gen-
eral, have any synchronic reality at all? Although I believe that syncope could only have
arisen under very particular historical circumstances (that is, a weight-conditioned rule
that was re-interpreted as tonal), nevertheless this process is still synchronically relevant,
since it contributes to a synchronic generalization, NoContour-Fr, which is still produc-
tive in the language, since gemination and High to Mid tone lowering still apply produc-
tively. If the syncope rule did not apply in Dogrib, there would be, statistically, a much
larger number of counterexamples to the generalization that feet should be level, and so
learners of the language would have much less evidence that NoConToUR-FT is a relevant
generalization in the grammar.

In a broader sense, tonal feet in Dogrib illustrate the importance of including low-level
allophonic processes in phonological descriptions. There is no necessary connection be-
tween being categorical and contrastive. Features which are contrastive in a language can
show variation (Anttila 1997), just as features which are non-contrastive can be categori-
cal. In Dogrib, no two lexical items are ever distinguished by consonant length or by High
tone versus Mid tone; nevertheless it is essential to look at these phenomena if one is to
come up with the right generalizations about Dogrib phonology. Subphonemic details may
provide the key to unlocking high-level generalizations about morphophonemics. Tonal
feet, therefore, show that it is important to re-examine our assumptions about what types of
generalizations qualify as ‘phonological’, and look at the actual speech signal more closely.

FIELDWORK AND LINGUISTIC ANALYSIS IN INDIGENOUS LANGUAGES OF THE AMERICAS



Gemination and Tonal Feet in Weledeh Dogrib 221

REFERENCES

AckroYD, LyNDA. 1982. Dogrib grammar. Unpublished ms.

ANTTILA, ARTO. 1997. Deriving variation from grammar. In Franz Hinskens, Roeland Van
Hout & W. Leo Wetzels (eds.), Variation, change, and phonological theory, 35-68.
Amsterdam & Philadelphia: John Benjamins.

Beckman, JiLe N. 1995. Shona height harmony: Markedness and positional identity. In Jill
N. Beckman, Laura Walsh Dickey & Suzanne Urbanczyk (eds.), Papers in optimality
theory (University of Massachusetts Occasional Papers in Linguistics 18). 53-76. Am-
herst: University of Massachusetts.

BrooMFIELD, LEONARD. 1984 (1933). Language. Chicago: University of Chicago Press.

BLUMENFELD, LEV. 2006. Constraints on phonological interactions. Palo Alto, CA: Stanford
University dissertation.

Boersma, PauL & Davip WEeNIK. 2007. Praat: Doing phonetics by computer. http://www.
praat.org (30 January, 2007.)

BorrEeLLI, Doris. 2000. Raddoppiamento sintattico in Italian: A synchronic and diachronic
cross-dialectal study. Ithaca, NY: Cornell University dissertation.

CasaLi, Roperic F. 1997. Resolving hiatus. New York: Garland Publishing.

CoLEMAN, PuyLLIS. 1976. Dogrib phonology. lowa City, IA: University of lowa disserta-
tion.

Dk Lacy, Paur. 2002. The Interaction of tone and stress in optimality theory. Phonology
19. 1-32.

DRESHER, B. ELAN & ALANA Jonns. 1995. The law of double consonants in Inuktitut. Lin-
guistica Atlantica 17. 79-95.

FLEMMING, EDWARD. 1996. Auditory representations in phonology. Los Angeles, CA: Uni-
versity of California dissertation.

FLEMMING, EDWARD. 2001. Scalar and categorical phenomena in a unified model of phonet-
ics and phonology. Phonology 18. 7-44.

GiL, Davip. 2001. Escaping Eurocentrism: Fieldwork as a process of unlearning. In Paul
Newman & Martha Ratliff (eds.), Linguistic fieldwork, 102-132. Cambridge: Cam-
bridge University Press.

GoDDARD, PLINY EARLE. 1912. Analysis of Cold Lake dialect, Chipewyan. Anthropological
Papers of the American Museum of Natural History 10. 69-170.

HaraGus, SHARON. 1988. The lexical phonology of Sekani. New York: Garland Publishing.

Haragus, SHARON & KEREN RicE. 2005. (eds.), Athabaskan Prosody. Amsterdam & Phila-
delphia: John Benjamins.

Havegs, BRUCE. 1995. Metrical stress theory: Principles and case studies. Chicago: Univer-
sity of Chicago Press.

KEER, EDWARD. 1999. Geminates, OCP, and the nature of Con. New Brunswick, NJ: Rut-
gers University dissertation.

KipArsky, Paur. 1973. Abstractness, opacity, and global rules. In Osamu Fujimura (ed.),
Three dimensions in linguistic theory, 47-86. Tokyo: TEC.

KipArsky, Paur. 1982. Lexical morphology and phonology. In Linguistic Society of Korea
(ed.), Linguistics in the morning calm, 3-91. Seoul: Hanshin.

KipArsky, Paur. 2000. Opacity and cyclicity. The Linguistic Review 17(2-4). 351-365.

FIELDWORK AND LINGUISTIC ANALYSIS IN INDIGENOUS LANGUAGES OF THE AMERICAS



Gemination and Tonal Feet in Weledeh Dogrib 222

KRrauss, MicHAEL. 2005. Athabaskan Tone. In Sharon Hargus & Keren Rice (eds.). 51-136.

L1, FanGg-KuerL 1933. A list of Chipewyan stems. International Journal of American Lin-
guistics 7. 122-151.

L1, FanG-KuUEL 1946. Chipewyan. In Harry Hoijer, Leonard Bloomfield & Mary R. Haas
(eds.), Linguistic structures of Native America (Viking Fund Publications in Anthropol-
ogy 6), 398-423. New York: Viking Fund.

LipscomB, Davip RoBerT. 1992. Differences and similarities in the prosodic systems of
Western and Eastern Eskimo. Acta Linguistica Hafniensia 24. 63-81.

MARINAKIS, ALIKI. 2004. Seeking simplicity: The preference for minimal syllable structure
in Dogrib. Victoria, BC: University of Victoria MA thesis.

MoHANAN, K. P. 1986. The theory of lexical phonology. Dordrecht: Kluwer Academic Pub-
lishers.

McDonNouGH, Joyce & PETER LADEFOGED. 1993. Navajo Stops. UCLA Working Papers in
Phonetics 84. 151-164.

MyERS, ScotT. 1997. OCP effects in optimality theory. Natural Language and Linguistic
Theory 15(4). 847-892.

PEARCE, MARY. 2006. The interaction between metrical structure and tone in Kera. Phonol-
ogy 23. 259-286.

Ricg, KEReN. 1989. 4 grammar of Slave. Berlin: Mouton de Gruyter.

Rice, Keren. 1990. Prosodic constituency in Hare (Athapaskan): Evidence for the foot.
Lingua §82.201-244.

TrRUBETZKOY, NikoLAl S. 1969 (1939). Principles of phonology. Berkeley: University of
California Press.

TutTLE, SIRI G. 2005. Duration, intonation, and prominence in Apache. In Sharon Hargus
& Keren Rice (eds.). 369-391.

ZEc, DrRAGA. 1999. Footed tones and tonal feet: Rhythmic constituency in a pitch-accent
language. Phonology 16. 225-264.

Alessandro Jaker

amjaker@stanford.edu

FIELDWORK AND LINGUISTIC ANALYSIS IN INDIGENOUS LANGUAGES OF THE AMERICAS



