THE ORIGINS OF YAPESE GLOTTALIZATION

A DISSERTATION SUBMITTED TO THE GRADUATE DIVISION OF THE UNIVERSITY OF
HAWAI'T AT MANOA IN PARTIAL FULFILLMENT OF THE REQUIREMENTS FOR THE
DEGREE OF

DOCTOR OF PHILOSOPHY
IN
LINGUISTICS

July 2024

By

Thomas M. Dougherty

Dissertation Committee:
Shelece Easterday
Bradley McDonnell
Gary Holton
Kie Zuraw

James M. Bayman

Keywords: Yapese, historical phonology, glottalization



To my parents.

il



ACKNOWLEDGEMENTS

I would like to especially thank my advisor, Dr. Shelece Easterday. Without her help, this
dissertation would not have been possible. With the untimely passing of Dr. Robert Blust, Dr.
Easterday stepped up from a committee member to my committee chair and has provided

invaluable insight and comments on this dissertation.

I would also like to especially thank Dr. Robert Blust. I'm sorry Bob, that you did not
get to see this to completion with me, but I did—in the end—get it done. Thank you.

I would also like to especially thank Dr. Kamil Deen. Dr. Deen—who was not a
committee member nor a chair—believed in me and offered far more additional help in getting

me to move this project forward than could have been expected of him. I am in his debt.

I would like to thank my committee members: Gary Holton, Bradley McDonnell, Kie

Zuraw, and Jim Bayman.

I would also like to thank many other faculty and staff from my time here at the
University of Hawai‘i. These include Sasha Vovin, Piet Lincoln, Joel Bradshaw, Ken Rehg, Lyle
Campbell, William O’Grady, Victoria Anderson, Andrea Berez-Kroeker, Katie Drager, Shin
Fukuda, Russell Gray, Jen Kanda, Nora Lum, John Kawahara, Kent Sakoda, and Jim Yoshioka.

I would finally like to thank my friends and colleagues. They are: James Crippen, Alex
Smith, Victoria Chen, Simon Greenhill, Anu Reddy, Josiah Murphy, Sharon Bulalang, Amanda

Gomes, and so many others.

Finally, thank you to the people of Yap.

il



ABSTRACT

Yapese is a phonologically divergent Austronesian language. One aspect of this, glottalization,
is found in only one other language in the Pacific. The historical development of glottalization
in languages is often resistant to explanation; it appears to be primary in most language

families where it occurs.

This dissertation seeks to determine the history of these segments in Yapese. I found
four distinct processes which create glottalized consonants in Yapese. These are glottalization
by fusion, glottalization from laryngeal spreading, glottalization as sound symbolism, and
glottalization as a result of loan phonology. Most forms, however, resist explanation, given the

extensive lexical innovations of Yapese.

This dissertation also revises Ross’ (1996) original reconstruction of the inherited Proto-
Oceanic phonology and lexicon of Yapese, providing updated consonant correspondences, and
adding vowel correspondences, in addition to demonstrating the origin of the glottalized

consonants.
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CHAPTER 1.INTRODUCTION
1. Introduction

Yapese (Glottocode: yape1248, ISO 639-3: yap) is an outlier among the Austronesian languages
in several senses. First, the typical Austronesian language has 4 or 5 vowels, and around 15-20
consonants (Blust 2013: 169). Yapese has 16 vowels and 31 consonants (Jensen 1977a: 22-23,
40-41). Second, Yapese has a series of glottalized obstruents and sonorants (Jensen 1977a: 40—
41). Such a system—a large consonant inventory including glottalized obstruents and
sonorants—is only found in one other language in the Oceania, the similarly divergent
language Waima‘a (Hajek & Bowden 2002; Culhane 2022). This kind of system is also
uncommon in the world’s languages (see Chapter 4, Section 3). Thus, an immediate question

arises: How did such a system arise?

This is not a simple question to answer, due in large part to the fact that Yapese is also
an outlier in the sense of its position within Austronesian. Western Micronesia generally
includes some of the earliest and latest human settlement of the Pacific before the modern era.
Chamoru and Palauan languages each are primary branches of the Malayo-Polynesian
subgroup of Austronesian, and likely settled their respective archipelagos around 3500 years
ago (Rainbird 2004: 79-81). On the other hand, Kapingamarangi and Nukuoro, Polynesian
Outliers, represent some of the most recent settlement, reaching their islands around 1250 and
700 years ago, respectively (Rainbird 2004: 97). The ancestors of the Yapese appear to have
arrived in western Micronesia sometime between 3300 and 2000 years ago (Rainbird 2004: 78—
79). In this busy environment, the ancestors of the Yapese came into contact with speakers of
different languages, and the legacy of this contact has persisted resulting in at least four strata
of the Yapese lexicon: forms inherited from Proto-Oceanic, forms borrowed from a lect like
Proto-Malayo-Polynesian, forms borrowed from a lect like modern Palauan, and forms
borrowed from Micronesian lects (Ross 1996). So, any claim about how Yapese has changed
over time requires careful consideration not only of how languages are expected to change

over time, but also how these ongoing language contact events have influenced Yapese.

This dissertation proposes that there are at least four processes which resulted in the

production of glottalized consonants in Yapese: fusion, laryngeal spread, sound symbolism, and
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borrowing. The first solution is that glottalized consonants arose from a process of fusion.
Fusion is a process where a glottal consonant in a consonant cluster becomes a coarticulation
on the other member of the cluster. Often, a variety of other processes feed into fusion,
including those that create a consonant cluster, such as the deletion of unstressed vowels, or

those that create a glottal consonant, such as debuccalization. For instance:

(1) *C?or*Ch — /C

The second solution is that glottalized consonants arise through laryngeal spread. In
these cases, fusion cannot explain the presence and location of a glottalized consonant, as a
stressed vowel occurs between a consonant and a glottal stop and said vowel does not
reduce/delete. Instead, I propose that the glottal stop causes laryngealization of surrounding
vowels, and the glottal stop itself deletes. As laryngealization itself is not phonologized,
speakers still need a way to express laryngealization, and another consonant is glottalized,

providing a way to express this laryngealization.

(2) “Cv? — *Cy? — *"CYy — *CvV — /CV/

The third solution is sound symbolism, is not frequent, and I only use it when I have

comparative evidence to lean on in order to justify my claim.

The fourth solution, loan phonology, is also infrequent, as multiple factors compete,
and sound changes here are not always regular in the same way that the preceding
explanations were. For instance, examples of glottalized consonants in English loanwords
attempt to copy both acrolectal and basilectal English phonology. In terms of copying English
acrolectal phonology, some English loanwords in Yapese use hypercorrect ejective final stops
for aspirated final stops. But other loans display basilectal phonology, using glottalized final

stops for English unreleased final stops.

I also include a note on the limits of our knowledge with regards to these explanations,
as the majority of forms have no ready explanation, as most appear to be found in Yapese

lexical innovations.



Additionally, this dissertation revises the reconstruction of the inherited Proto-Oceanic
stratum of Yapese vocabulary first presented in Ross (1996). Ross’ work was foundational for
establishing that Yapese was Oceanic, that it had multiple strata of vocabulary, and
establishing consonant correspondences. However, other phonological issues, including
reconstructions of the vowel system, were not addressed in that chapter. Therefore, this

dissertation also includes a more comprehensive reconstruction of that stratum.

The remainder of this chapter discusses several introductory issues. In Section 2, I give
a positionality statement including my background with regards to Yapese and this project.
Section 4 presents the theoretical framing of the dissertation, including my approaches to
Yapese phonetics and phonology, Yapese historical linguistics, and glottalized consonants and
glottalization. Section 5 presents a list of definitions of the most important technical terms used
in this definition, with special focus on the issue terminology relating to glottalization. Section
6 is a brief note on glossing and reconstruction conventions. Finally, Section 7 presents a

roadmap of the dissertation.
2. Positionality statement

I was a PhD student in the Department of Linguistics at the University of Hawai‘i at Manoa
during the time of this research. I am a white cisgender man raised in Baltimore, Maryland,
and have spent most of the last 15 years living in Honolulu, Hawai‘i. I have no familial ties to
the Yapese or broader Micronesian community. I have a non-visible disability. My knowledge

of the Yapese language conversationally is at a basic level.

I came to work with Yapese through Robert Blust’s graduate seminar on the Oceanic
language family during a time when I was looking for a new dissertation topic. As a part of
this course, students were asked to produce three research reports (squibs) on three different
Oceanic languages, and a final term paper related to aspects of the Oceanic language family or
a specific Oceanic language. I remember Bob mentioning that Yapese had a very unusual sound
system for an Austronesian language, and, indeed, Yapese has one of the largest consonant
inventories of an Austronesian language, with several consonants uncommon in the world’s
languages (ejectives, glottalized fricatives and sonorants, interdental fricatives, etc.). Seeing

also that most work on the language had been done by four previous researchers (Samuel
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Elbert, Robert Hsu, John Jensen, and Malcolm Ross), and most of that was done in the 1960s, I
felt confident that I could find some thread to unravel in terms of my primary area of interest,

historical linguistics as it related to Yapese.

While I have no familial connection to Yapese, and only know the basics of the
language, I was lucky enough to be able to go to Yap and conduct limited fieldwork there in
2018. I would like to once again thank my consultants Mike Yoruw and Edmund Pasan for
offering me their language and their insights into it. The COVID-19 pandemic reached its
height right as I would have wanted to return to do more fieldwork, and the entirety of the
Federated States of Micronesia was closed to all (including citizens) during most of the time
available to me for fieldwork, so I was unable to conduct further fieldwork there. This closure
thankfully, though, resulted in essentially no cases of COVID-19 during the entirety of the
pandemic on Yap. The Yapese community abroad is quite small, and I did not find a consultant

in Honolulu. That being said, fieldwork played very little role in this dissertation.

Yap and the wider Micronesian region have a complex colonial history. Currently, the
Federated States of Micronesia are partners with the United States—my home country—under
the Compact of Free Association. Americans and Micronesians may live and work in each
others’ countries without a work visa, some government services and all defense is handled by
the United States, and travel between them is in part like interstate travel (e.g., biosecurity
checks), and in some ways like intrastate travel (e.g., shared currency). However, this
relationship is unequal. The US, in proportion, receives much more out of the arrangement
than FSM. Given the size of the US military, for instance, providing security for Micronesia is
comparatively small additional expense compared with Micronesia creating its own armed
forces (especially a blue water navy). However, military matters also have left an indelible
stain—metaphorically and literally—on the Micronesian region. Parts of Anewetak (Eniwetok
Atoll) and Pikinni (Bikini Atoll) in the Marshall Islands have been rendered effectively
permanently uninhabitable by US nuclear testing. The effects of British and US testing on
Kiritimati and on the uninhabited Malden Island have not been sufficiently investigated. While
limited compensation was provided to some Marshallese people, funding for that endeavor has

run out and not been renewed. It is a widespread myth that that the US government pays for



the healthcare of all Micronesians, when, in fact, Micronesians are not eligible for most US

benefits, like Medicare, even while living and working in the US, and paying US taxes.

I would like to approach this dissertation with the greatest humility towards the people
of Micronesia, and especially those of Yap. I was welcomed without question, and their
knowledge was shared with me. I hope my dissertation can in some way repay their kindness

and contribute to the cultural legacy of Yap.
3. Sources of data

This dissertation is based on secondary sources. While I did have the opportunity, thanks to
the Bilinski Foundation, to travel to Yap for an initial fieldwork session, the COVID-19

pandemic (and personal issues) limited further fieldwork.

The main source for this dissertation is the Yapese Dictionary Online, or YDO (Jensen &
Trussel 2017). This website supplemented the original Yapese Dictionary, or YD (Jensen 1977b),
and the Yapese Reference Grammar, or YRG (Jensen 1977a). Most importantly, it serves as the
largest corpus of Yapese language material available, with its Yapese-language definitions and
example sentences providing a large textual resource for any researcher to draw on. Those
other two works, the YRG and the YD (Jensen 1977a & b), provide two additional sources of

Yapese materials.

For historical linguistics, this dissertation builds off of Ross (1996)’s chapter “Is Yapese
Oceanic?”, which provides an initial reconstruction of Yapese linguistic history. Additionally,
Ross and his co-contributors collection of Proto-Oceanic reconstructions, the Lexicon of Proto-
Oceanic (Ross et al. 1998, 2003, 2008, 2011, and 2016), and Blust’s Austronesian Comparative
Dictionary, or ACD (Blust & Trussel 2010), provided large amounts of comparative data which I

have used in my reconstructions of Yapese.
4. Theoretical framing and literature review

This section details the theoretical framing of this dissertation, as well as a review of literature
on Yapese phonetics and phonology, Yapese historical linguistics, and glottalized consonants

and glottalization.



4.1. Theoretical framing

This dissertation generally follows the approach of diachronic phonological typology
(Easterday & Bybee 2023). Their approach emerged out of earlier work by Greenberg (1969)
and Bybee (2006) on diachronic typology. In its simplest form, diachronic typology holds that
“typological patterns... emerge from common diachronic changes that arise in related and
unrelated languages” (Bybee 2006: 179). Bybee & Easterday (2023) offer three implications that
arise from this way of looking at language. First, linguistic structures are not static nor are
they endpoints under this framework, but instead an observation at a given time (Easterday &
Bybee 2023: 4-5). Second, change is directional, and not random, and thus past and future
states of a given linguistic structure can potentially be predicted with this framework
(Easterday & Bybee 2023: 4-5). Finally, linguistic structures are emergent, and the complexities
of a given language and human languages arise from the same set of possible changes

(Easterday & Bybee 2023: 4-5).

This approach was selected as it provided a path towards a solution to the problem of
how glottalized consonants arose in Yapese. To implement diachronic phonological typology
as a method for examining glottalized consonants in Yapese, then, we can take observations
about Yapese and other languages with glottalized consonants, which in aggregate can point
towards the potential changes which can create glottalized consonants. We can also take
observations about the phonetics of glottalized consonants and glottalization more generally,
as they can help constrain the ways in which glottalized consonants can emerge in language.
These tie back in to the implications of Easterday & Bybee (2023: 4-5) presented above, and

form much of the motivation for Chapter 3 of this dissertation.

4.2. Yapese phonetics and phonology

To date, only two studies, Maddieson (1998) and Maddieson & Larson (2002), have looked at
the Yapese language through the lens of acoustic phonetics, though one dissertation, Hsu

(1969), and one grammar, Jensen (1977a), also provide some useful phonetic description.



Hsu (1969) and Jensen (1977a) both have some information on the phonetics of Yapese.
Their phonetic discussions, however, are impressionistic interpretations of the linguist, rather
than analyses of acoustic data. Their discussions on Yapese phonology, however, are extensive
and form a solid basis for further work on the language. There are several earlier works,
including notes made by Elbert (1946) on Yapese and a sketch grammar by a German
missionary Sixtus (1914). Both of these works are of limited utility, however, due to the fact
that the authors did not fully understand the nature of ejective and glottalized sonorants in
Yapese. Japanese work on the language suffers similar problems, with the compilation of a
number of earlier efforts by Matsuoka not recording glottal stops—much less glottalized
consonants—in any of the reported languages (Chamoru, Carolinian [Chuukic], Pohnpeian,

Marshallese, Yapese, and Palauan) (Matsuoka 1937: 3-5).

Maddieson (1998) generally covers how we are to deal with the occurrence of rare or
difficult sound types in language. One example Maddieson uses is that of ejective fricatives in
Yapese, providing data illustrating that these segments are not truly ejective fricatives (a
typological rarity) given their lack of a characteristic bust and return-to-silence which
characterizes ejective stops, both in Yapese and in other languages (Maddieson 1998: 376-379).
Maddieson & Larson (2002) looked at variability in the production of glottalized sonorants in
Yapese. They found some general patterns depending on the location of a glottalized consonant
within a word. Initial glottalized sonorants tend to be produced as pre-glottalized, with an
initial glottal gesture followed by a voiced nasal or lateral gesture (Maddieson & Larson 2002:
1098-1099). Medial glottalized sonorants show high variability, with the most common
acoustic marker being an unexpectedly large drop in amplitude (Maddieson & Larson 2002:
1099-1100). Final glottalized sonorants show the least variability, most commonly produced as
post-glottalized, with an oral articulation followed by a glottal closure (Maddieson & Larson
2002: 1099). However, they found that there is large variation in production of these segments,
including the relative timing of gestures (e.g., initial glottalized sonorants are not restricted to
being pre-glottalized), the degree of closure (e.g., utterance-final glottalized sonorants are
extremely consistent, while word-medial glottalized sonorants show extreme variability,
including realization solely as laryngealization of adjacent vowels) (Maddieson & Larson 2002:

1098-1100).



I will also mention here Ballantyne (2005), a dissertation discussing tense-aspect-mood
and reference in Yapese. This work is not, by-and-in-large, relevant to this dissertation—
indeed, it only deals with Yapese phonology in a single section—but should serve, alongside
Jensen’s reference grammar, an important source in understanding Yapese syntax, semantics,

and pragmatics.
4.3.  Yapese historical linguistics

The primary work reconstructing the linguistic history of Yapese is a book chapter by Ross
(1996). The remainer of this section will dive into the methodology of that chapter, but first I

will briefly discuss two other works relevant for the history of Yapese.

The first of these is a paper from the 5" Annual Meeting of the Southeast Asian
Linguistics Society by Finney (1998). Finney and Ross were, by Finney’s account, working in
parallel on the same topic: Is Yapese a member of the Oceanic subgroup? (Finney 1998: 111).
Finney only has a few comments on phonological features, and none of these touch on the

history ejectives and glottalized sonorants in Yapese (Finney 1998: 101-102).

The second is an article by Blust (1980), discussing the synchronic status and diachronic
history of glottalic consonants across Austronesian. Yapese itself, he notes, “...presents
diachronic problems which will probably resist solution for some time to come” (Blust 1980:
152). Blust found a few forms which could be explained, noting that they seem to reflect the
coalescence of two consonants following the loss of an intervening vowel (Blust 1980: 152). For
instance, he presents the case of Yapese buut’ /Pu:t’/ “dirt, soil, earth, ground’ from POc
“bu(R)teq ‘earth, ground’ (Blust 1980: 152). This dissertation hopes to shed some light on these

diachronic problems.
4.3.1. Ross (1996)

In Ross’ original work on this topic, he proposes a method for potentially “unscrambling” the
history of the Yapese lexicon (Ross 1996: 126). This method takes the Yapese reflexes of Proto-
Malayo-Polynesian and Proto-Oceanic phonemes and seeks to group them into strata
according to recurrent patterns within sets of reflexes (Ross 1996: 126). Ross compares this to

earlier work by Biggs (1965). Biggs describes his methodology as follows:



Rotuman words exhibit two sets of correspondences with protoforms. Those set I
and set II reflexes which differ in shape are called diagnostic. The diagnostic
members of the same set may co-occur, but no diagnostic member of one set co-
occurs with diagnostic members of the other set. Thus the set I reflex 7 < *k co-
occurs with the set I reflex f< *t in the forms 7afo (PEO *kato) ‘basket’, and Zefe
(PEO *kete) ‘basket’, ‘belly’, but no co-occurrence of f< *t and the set II reflex k <

*k can be found.

As will be seen later, at least one diagnostic reflex is needed before the history of a

Rotuman word can be decided. (Biggs 1965: 6-7).

By this method, Biggs was able to determine that there are, what he calls, both direct
inheritances and indirect inheritances (as he wants to emphasize that even the borrowed words
share the same ancestral source) (Biggs 1965: 7). Ross also includes in his discussion the
opposite point, that sometimes we are left with a “unanalysable jumble of reflexes” (Ross 1996:
126). Here he cites to Grace, who, employing the same method as Biggs and Ross, found that he

was simply not able to untangle the linguistic history of Xaracuu and Grand Couli:

I then listed all of the correspondences I had hypothesized and the number of
instances of each. There were 140 different consonant correspondences and 172
different vowel correspondences. Those numbers are large, but not surprising
since many were presumably invalid—in fact many occurred only once. But there
were 56 consonant correspondences and 67 vowel correspondences that occurred 5
times or more, and 32 consonant correspondences and 32 vowel correspondences

that occurred at least 10 times...

In short, we’re still left with the question of how these languages came to be the
way they are. My direct attempt to reconstruct, by means of the comparative

method, the precise changes they had undergone has failed. (Grace 1992: 120)

So where, then, is Yapese on this continuum? Ross found that it is not quite as
mechanical as Rotuman, where there were only two sets of diagnostic reflexes, but that it also

was not intractable as with the languages of southern New Caledonia, with dozens of sets of



diagnostic reflexes (Ross 1996: 128). Ross gives this in an abbreviated form in his Table 2 (Ross

1996: 128). Below I will summarize this set-wise, looking at each in turn.

432 SetsA&B

Sets A & B give the diagnostic consonant reflexes that can be used to determine if a given form

is a non-Oceanic, Malayo-Polynesian form (Ross 1996: 127-129). Set A specifically is forms that

look more like modern-day Palauan, while Set B are those forms which still look like Malayo-

Polynesian, but do not resemble modern-day Palauan (Ross 1996: 128). For instance, Set A

shares the merger-and-shift of PMP *n and *1i to /1/, as in Palauan, while Set B retains this as

/n/, more like PMP (Ross 1996: 128). These are summarized in Table 1.

PMP Palauan Yapese set A Yapese set B
P u w f-

b blp-blp-p  vp-v- v

*t ) y-y|0 y-t-0
*d r r- r-

“r -1-
*s,*Z t t-0 -y-
% s -c-

*k k|?-k|?-k k|y- -?

g Kk

“m m m m-
n,*n 1 | -n-
B! n-0-@ n-1)- -
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y r -1-
“1 eli-e|i|l-@ -1- 1
“q ? tly ?
R s;k/_L;r/_ 0 cfs -I-
*h ) @ )
“@-/_V p- n- ?-

Table 1 — Proto-Malayo-Polynesian consonants, and their Palauan and Yapese set A & B reflexes

(Ross 1996: 128)
4.3.3. SetC
Here, I have separated the next two sets, Set C and Set D, which both derive from Proto-

Oceanic (Ross 1996: 127-129). Set C represents the direct inheritances from POc into Yapese.

Set D, discussed below, are loans from a Micronesian lect into Yapese (Ross 1996: 127-129).

POc Yapese set C

p p-p|f-; @/_o|u

“b v; @v/_u

oY -
Y V-

“t olt; ¢/_i
“d -0-

T r
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*dr o|r-r-

s 02-0|p-2
*j _r_
¢ -0-

"k ?|k|y-y|@-kly

‘g vlky-
“m m
m¥  mm-
*n, *n  nll

) 90[o-
W w-
Yooy

1 lr

*q ?

“R ?-2r|@-
“@- -

Table 2 — Proto-Oceanic consonants and their Yapese set C reflexes (Ross 1996: 128)

4.34. SetD

Set D reflects borrowings from Proto-Micronesian or one of its descendants into Yapese (Ross

1996: 127-129).
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POc

PMc Yapese set D

*f; *@/_olu f; @-/_olu

*p; "p¥/_olu  p-p|v-

P¥ vlp-v-
P V|p-v-
“t c/_a; 0/_i; -@-
oo

r r

*c c-c-7

*s t

*s

*s

Kk ylk-y-k
*y v

*m; *m"/_olu

"

*n n|l

Ry -

w -w-

K% )
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*q *@ @
“R @ )
o- Q- y/_ali; w/_u

Table 3 — Proto-Oceanic consonants and their Proto-Micronesian and Yapese set D reflexes (Ross

1996: 128).

4.3.5. Summary

Ross gives us a picture of Yapese where intensive language contact has occurred over a long
period of time. Some of these sets presented above provide clear diagnostic tools for
distinguishing a word as from a Malayo-Polynesian language (or a form of Palauan) pre-dating
the characteristic sound changes of modern-day Palauan. For instance, Palauan and Yapese set
A share a prothetic /n-/ on PMP vowel-initial words, while Yapese set B shows a glottal stop in
the same environment (Ross 1996: 128). Similarly, Yapese set C maintains the distinction

between POc *s, *j, and *c, while these merge to *s in Proto-Micronesian (Ross 1996: 128).
4.4. Glottalized consonants and glottalization

We will return to this topic throughout the dissertation, but in addition to defining how I use
these terms (see below), I would also like to discuss some of the literature that has impacted

my approach to this topic.

I would consider the seminal article by Greenberg (1970) as a somewhat arbitrary
starting point for my discussion on implosive, ejective, pre-/post-glottalized consonants, and
the historical process of glottalization. His article details several synchronic and diachronic

generalizations around implosives and ejectives (Greenberg 1970: 125-137).

Subsequent articles by Campbell (1973) and Blust (1980) should also be considered
alongside Greenberg’s article, as they build on his findings with specific references to a given
language family (Mayan, for Campbell; and Austronesian, for Blust). These three works by

Greenberg, Campbell, and Blust provide a typological and diachronic foundation for not only
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the phenomenon of glottalic consonants across languages, but also how to approach their
development within languages. Alongside later typological research, like that by Maddieson
(2013), these form the basis for the cross-linguistic synchronic and diachronic investigations I
carry out in Chapter 3 and the diachronic account of how Yapese developed ejectives and

glottalized sonorants in Chapter 5.

Another stream of research that has influenced this dissertation is that of Esling et al.
(2005; 2019). While not entirely separate from the above mentioned work by Greenberg and
others, Esling and colleague’s work is more in the vein of phonetic research on voice quality
and its implications for phonetic and phonological theory (Esling et al. 2019: xv). In their
account, they treat the larynx as a complex, active articulator, which stands in contrast with
earlier approaches which viewed it largely as a simple generator of phonation (Esling et al.
2019: xv). This work helps bridge some of the simpler, segmental models of change (such as
fusion, discussed in Chapter 3.4.2.3 and in Chapter 5.3.1) with those based on feature transfer
(such as laryngeal spreading, discussed in Chapter 3.4.2.4 and Chapter 5.3.2) by giving a broad

perspective into how laryngeal articulations occur and how they should be understood.

The most fundamental work outside that of Ross’ chapter on the linguistic history of
Yapese is Fallon’s (1998) dissertation discussing the phonology of ejectives, especially in their
diachronic aspect. Of particular interest to my dissertation is Fallon’s discussion of fusion of an
obstruent and a glottal stop, which he a basic phonological operation (Fallon 1998: iii).
Additionally, as he casts a wide net on synchronic and diachronic processes surrounding
ejectives, this also points towards other explanations—apart from fusion—to the history of

Yapese ejectives and glottalized sonorants.
5. Definitions

This subsection includes two broad categories which require more specific definitions. First,
are the nebulous terms around glottalized consonants. As I will discuss, authors do not always
agree, and terminology around glottal articulations is often problematic. Second, the terms
“Micronesia” and “Micronesian” are ambiguous, referring to a linguistic subgroup, a

geographical region, a country, etc.

5.1.  “Glottalization”
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This section defines how I use a number of phonetic and phonological terms relating to
articulations involving the glottis. Many authors use these or similar terms in differing ways,

and at least an attempt at formalization is necessary (cf. Esling et al. 2005: 390).

Glottalized consonant — A consonant where a glottal stop is coarticulated with another
consonant (Garellek 2013: 5). This broadest definition can encompass a wide range of
consonants: pre-glottalized voiced obstruents, post-glottalized voiceless obstruents, ejectives,
implosives, pre-glottalized sonorants, and post-glottalized sonorants. In Yapese specifically,
ejective stops, post-glottalized voiceless fricatives, and pre- and post-glottalized sonorants

occur.

Compare here the Laryngeal Articulator Model of Esling et al. (2019), where the entire
lower portion of the vocal tract includes a complex articulator—analogous to the tongue in the
upper portion of the vocal tract—with the aryepiglottic folds as the active articulator, and the
epiglottis as the passive articulator (Esling et al. 2019: 4-5). The larynx is considered an
articulator and not just a source of vocal fold vibrations (Esling et al. 2019: 7), and given that
any glottal constriction involves movement of the aryepiglottic folds, glottalized consonants
can (and perhaps must) be realized with only a partial closure of the vocal folds, resulting in

laryngealization of surrounding phones (Esling et al. 2005: 389-390).

Ejective consonants — Consonants that are produced with (1) an approximately

simultaneous closure of the vocal folds plus some other obstruent (stop, affricate, or fricative)
closure, followed by (2) raising the larynx, and then (3) the obstruent closure is released,
followed finally by (4) a release of the glottal closure (Ladefoged & Maddieson 1996: 78-81;
Fallon 1998: 2). By raising the larynx, the air trapped between the obstruent and glottal
closures increases in pressure, and, when the obstruent closure is released, results in additional
burst of pressure (Ladefoged & Maddieson 1996: 78; Fallon 1998: 2). Given that this burst occurs
before a period of silence as the glottal closure is released and voicing potentially resumes, this
burst and return-to-silence is a key acoustic diagnostic feature in determining whether a
consonant is an ejective—which would have this characteristic acoustic pattern—or a (post-
)glottalized voiceless stop—which lacks the characteristic burst (Lindau 1984: 153-154; Johnson
2003: 141).
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Perceptually, I follow Gallagher’s account, which has three auditory features signaling
ejectives: a long voice onset time (VOT), [long VOT]; a high amplitude release, [loud burst];
and creaky voice, [creak] (Gallagher 2010: 76). Gallagher follows Lindau (1984) and Kingston
(1985) and divides ejectives (and implosives) into two categories: “stiff” ejectives and “slack”
ejectives (Gallagher 2010: 57). “Stiff” ejectives combine a long VOT and a high amplitude
release (Gallagher 2010: 57). By having this long VOT they partly overlap in terms of
perceptual cues with aspirates (Gallagher 2010: 57). “Slack” ejectives, on the other hand, are
signaled by laryngealization of following vowels (Gallagher 2010: 57). With this cue, they
partially overlap with implosives which may also induce laryngealization in following vowels
(Gallagher 2010: 57). VOT is shorter in medial ejectives than in initial ejectives (Gallagher 2010:
76). Likewise, the burst amplitude of medial ejectives is lower than that of initial ejectives
(Gallagher 2010: 76). This positional distinction, however, is much smaller than the categorical
distinctions between the laryngeal contrasts (i.e., plain vs. aspirated vs. ejective) (Gallagher
2010: 76-77). Place of articulation, notably, does not interact with these perceptual cues across

these categories of laryngeal contrast (Gallagher 2010: 77).

Implosives — Voiced stop consonants that are produced with a lowering of the larynx
(Ladefoged & Maddieson 1996: 82). Similar to the relation between ejectives and post-
glottalized consonants, implosives can be argued to exist on a cline with pre-glottalized voiced

stops (if not voiced stops more generally) (Ladefoged & Maddieson 1996: 82).

Pre- and post-glottalized consonants — At their simplest, these refer to consonants that

are either preceded by (for pre-glottalized consonants) or followed by (for post-glottalized
consonants) a glottal stop (Esling et al. 2005: 389). However, as Esling et al. point out, the
situation is much more complex, with multiple subtypes of pre-glottalized consonants and
presumably—though they did not investigate this—post-glottalized consonants (Esling et al.
2005: 389). For the purposes of Yapese, this level of detail (i.e., a glottal closure but no high
amplitude burst of air on release) seems to be sufficient to adequately describe these

consonants.

Yapese glottalized consonants — Shorthand to cover the phonemic class of glottalized

consonants in Yapese which include ejective stops, voiceless (pre- and post-)glottalized
fricatives, and voiced (pre- and post-)glottalized sonorants.

17



Glottalization — A diachronic processes where a consonant gains a glottal

coarticulation.

Laryngealization — A kind of phonation where the arytenoid cartilages are pressed
together but the anterior portion of the vocal folds are allowed to vibrate (Ladefoged 2006:
145-146), resulting in an airstream that is interrupted with slow, periodic vibrations of around

20-50 Hz (Esling et al. 2019: 64).
5.2. What, if anything, is Micronesia?

The term “Micronesia” and “Micronesian” are ambiguous, and below I provide some

clarification for the reader.

Micronesia (region) — A region comprising most islands and island chains of the

northwest tropical Pacific Ocean (Rainbird 2004: 37-41). Originally from a tripartite division of
the Pacific into Melanesia, Micronesia, and Polynesia by Grégoire Louis Domeny de Rienzi and
Jules Sébastien César Dumont d’Urville, and intimately connected to the ideas of scientific
racism, though Micronesia itself was more of a “residue” category, with the primary focus of
the then-emergent racial science being on the distinctions between Melanesia and Polynesia

(Rainbird 2004: 6).

Micronesia (country) — The Federated States of Micronesia, a country within the

Micronesian region, composed of four states: Chuuk, Kosrae, Pohnpei, and Yap.

Micronesian, broadly — Of or relating to the ethnolinguistic groups who speak a
language indigenous to the Micronesian region. This, then, includes not only Micronesian as
narrowly defined (see below), but also the Chamoru, Palauan, Polynesian, and Yapese peoples,

languages, & cultures.

Micronesian, narrowly or “proper” — Of or relating to the ethnolinguistic groups who

speak a language of the Micronesian subgroup of Oceanic and share other cultural practices.
6. Glossing & reconstruction conventions

Unless otherwise noted, reconstructions and examples generally follow the Leipzig Glossing
Rules (Comrie et al. 2015). I have provided an appendix with my reconstructions of Yapese
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ejectives & glottalized fricatives and sonorants. The etymology appendix contains full citations

and, where relevant, extended discussion of each form.

A list of glossing abbreviations can be found in the list of abbreviations. Tags for
morphological categories (article, definite, third person, etc.) are given in SMALL CAPS.
Orthographic forms are given in italics. Phonemic forms are given in /slashes/. Phonetic forms
are given in [square brackets]. Both of these use standard IPA conventions. Underlying forms

are given in //double slashes//.
7. Roadmap of the dissertation

This dissertation builds a ladder of evidence for understanding both the linguistic history of

Yapese and how Yapese glottalized consonants emerged.

Chapter 2 provides a sketch grammar of Yapese phonetics and phonology. I cover
Yapese consonants and vowels, as well as stress and phonotactics. The discussion of
consonants includes an initial discussion of Yapese glottalized consonants. Finally, I will
describe Yapese stress and phonotactics based on descriptions in the literature, which are
relevant for understanding the processes of glottalization that I discuss in the following

chapters.

Chapter 3 is a typological and historical study of ejective and voiceless glottalized
consonants. It contains three cross-linguistic surveys of ejective and voiceless glottalized
consonants. In Section 2 I review the literature on glottalized consonants in the Austronesian
language family, demonstrating that, while they are atypical, glottalized consonants follow a
consistent pattern across the language family (a “typical atypical pattern” of implosives) with
the exception of Yapese and some of the Timoric languages. In Section 3 I use the World Atlas
of Language Structures to take a bottom-up look at languages which, like Yapese, have ejective
stops and glottalized sonorants to see what patterns are extant. In Section 4, I complement the
previous section with a top-down approach where I survey each of the language families
whose members were found in the WALS sample, and determine whether glottalized
consonants are present in their (reconstructed) linguistic past, as well as any reported
processes which create ejectives or voiceless glottalized consonants in the literature of each
family.
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Chapter 4 is a review of Ross’ reconstruction of the inherited Proto-Oceanic stratum of
Yapese. In his chapter, Ross demonstrated that Yapese belonged to the Oceanic subgroup; that
it formed its own primary subgroup of Oceanic; that it borrowed from a more recent form of
Palauan, an archaic form of Palauan (or some other language not very divergent from Proto-
Malayo-Polynesian), and a Chuukic (or Nuclear Micronesian) variety; and the development of
consonants across these lexical strata (Ross 1996). However, Ross did not explain Yapese
vocalism, nor for most cases of glottalization. This chapter builds on that earlier work,

proposing modifications to the reconstruction of Yapese consonants and vowels.

Chapter 5 presents my understanding of the development of glottalized consonants in
Yapese. I give the evidence for forms that display fusion, a process where a consonant cluster
containing a glottal stop retimes said glottal stop as a glottal coarticulation. This includes

discussion of several processes which feed fusion in Yapese: unstressed vowel deletion,

th
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