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ABSTRACT

This research examines vowel length variability and attempts to quantify when such 

variability is more or less likely to occur. It looks specifically at vowel length variation in 

transcribed surface forms of  words in Mutsun, a dormant Penutian language of  California. In 

Mutsun, there are patterns to vowel length (e.g. underlying long vowels are shortened in closed 

syllables and in word-final syllables). Some words, specifically monosyllabic words, seem to 

inconsistently violate these strict phonological rules.

With access to the entire electronic corpus of  the language as well as all of  the 

handwritten notes of  ethnographer/linguist John. P. Harrington, this paper uses modern 

phonological theory and methods of  corpus linguistics to discover whether or not there is a 

pattern to these variations. Variation is measured statistically in disyllabic words to test variation 

in more-common environments, both in the first and second syllables. With this baseline of  

measured variability, monosyllabic words are measured. It is shown that vowel length is 

transcribed more variably in monosyllabic words, but monosyllabic stems in polysyllabic words 

are transcribed less variably. This could be due to an inability to perceive length in isolated 

syllables or by a phonological process which neutralizes vowel length in monosyllabic roots.



1. Introduction1.

This paper will describe and measure the amount of  variability in vowel length in 

Mutsun, a Costanoan language of  California. Costanoan (also called Ohlonean) languages in 

general and Mutsun specifically have strict restrictions on vowel length, but these restrictions 

appear not to follow the usual pattern in monosyllabic words or even in monosyllabic roots that 

form part of  longer words. In Mutsun, all underlying long vowels are shortened, in all instances, 

in closed syllables and when word-final. For example, an underlying form like /koroo/, when 

suffixed with the locative /-tka/, becomes the surface form [korotka] due to resyllabification: 

[korot.ka]. And the underlying form /yetee/ becomes the surface form [yete] when in isolation; 

when suffixed, it retains the long underlying vowel: [yetee-ka]. Monosyllabic words, however, do 

not always obey these rules. Not only do they not obey the rules, but they disobey them 

inconsistently. The same word can show up in both expected and unexpected forms in the 

corpus. For example, the word /sii/ shows up in both possible forms in isolation (i.e. [si] and 

[sii]), and in all possible forms in suffixed forms (i.e. [sitka], [siitka], [sise], [siise]). The purpose of  

the current work is to use an electronic corpus containging almost all the data on this language to 

determine whether monosyllabic roots or words do have different vowel length patterns than 

longer forms, and if  so, to determine whether this is likely to be due to perceptual factors 

regarding monosyllabic forms in isolation or to a purely phonological neutralization. This paper 

poses two hypotheses. The first hypothesis is that monosyllabic words have variable surface forms 

1 In this document, the accepted orthography will be used as it shows vowel length by doubling 
the vowel, e.g. “sii”. Geminate consonants are shown by doubling the consonant, with the 
exception of “tY”; it becomes “ttY”. Other letters are pronounced as in English with some 

exceptions (in IPA): “c” [t͡ʃ ]; “T” [ʈ]; “tY” [tʲ]; “ ' ” [ʔ]; “S” [ʃ]; “N” [ɲ]; “L” [ʎ]. Letters 
are not capitalized except in the above instances. Underlining is used to indicate which vowels 
are being compared in the tests.
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with regards to vowel length; this could be due to a phonologized neutralization, free variation in 

production, or a difficulty in perceiving vowel length in monosyllabic words. And the second 

hypothesis claims that polysyllabic words act differently from monosyllabic words; polysyllabic 

words show more stable vowel lengths than monosyllabic words.

Mutsun is a member of  the Costanoan branch of  the Penutian language family. This 

family covers a large portion of  coastal western North America, from the central coast of  

Canada to southern California. The traditional range of  Mutsun included a large area east of  

Monterey Bay in California; related Costanoan languages were located all around the San 

Francisco Bay area. A slightly more distant relative was Miwok, spoken to the east of  the Mutsun 

region, but which is also in the Utian branch of  Penutian along with Mutsun (Callaghan 1962).

This paper examines the recorded surface tokens in Mutsun using the complete, 

searchable electronic corpus assembled from the written records of  Mutsun and which was 

entered, edited, and parsed by Natasha Warner, Lynnika Butler, Heather van Volkinburg, and 

others in collaboration with Quirina Luna, a member of  the Mutsun tribe who is working on 

revitalization of  the language. These written tokens show variation in vowel length. For example, 

where a word should have a short vowel (e.g. word finally), some tokens of  that word will show a 

long vowel. Using an example from above, /sii/ suffixed with the locative particle displays both 

[sitka] and [siitka] as surface forms. Phonological theory will be used to attempt to explain the 

variation, but possible errors in recording and historical accident will also be considered. 

Discovering the reasons for this variation can shed light on the Penutian family in general. 

Mutsun and some other Costanoan languages (e.g. Rumsen, Chochenyo) are currently 

undergoing revitalization efforts; understanding this variation will allow more accurate 

pedagogical material to be published.
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1.1. Previous Work on Mutsun and other Costanoan Languages. 

The Penutian family in general and the Costanoan branch in particular have been the 

subjects of  a large amount of  linguistic research and a large number of  research papers over the 

past century. The family was documented and analyzed by well-known linguists such as Alfred 

Kroeber, Edward Sapir, John P. Harrington, Catherine Callaghan, Marc Okrand, and others. 

Mutsun itself  was documented by Father Felipe Arroyo de la Cuesta, C. Hart Merriam, and John 

P. Harrington.

The main source materials for Mutsun are the thousands of  pages of  hand-written notes 

made by John P. Harrington in the 1920s. He spent many months eliciting data from Ascensión 

Solórsano de Cervantes, the last native speaker of  the language, while she was on her deathbed. 

Harrington was a talented phonetician (Warner, Butler, and Luna-Costillas 260) and took 

meticulous notes on the surface forms of  the utterances he recorded. It is due to his level of  detail 

that this issue of  length in monosyllabic words even came to light.

While there were previous attempts at a grammatical sketch of  Mutsun, Marc Okrand's 

Ph.D. dissertation, “The Grammar of  Mutsun”  (1977) is the most comprehensive and complete. 

He primarily used some of  Harrington's original notes as his sources, but also made some 

reference to data from Father Felipe Arroyo de la Cuesta, a priest who documented Mutsun in 

the early 19th century. Okrand noticed and commented on the unexpected behavior of  

monosyllabic words (Okrand 68), although due to a lack of  data at the time of  his writing didn't 

posit a hypothesis concerning its possible cause or causes.
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Other closely-related Costanoan languages have similar vowel shortening or vowel 

deletion rules. Callaghan in “The Riddle of  Rumsen” (1992) mentions the total vowel loss (which 

she terms the “fleeting” vowel) in Rumsen, Mutsun's most closely-related relative. In this 

phenomenon, vowels in word-final position are deleted. For example, /ʔene/, “to paint” becomes 

[ʔen] when in isolation, but becomes [ʔenepin], “he painted himself ” when suffixed; the fleeting 

vowel /e/ is deleted in word-final position (Callaghan 1992). This may be historically related to 

the same phenomenon as Mutsun's reduction of  vowel length in word-final position taken to its 

logical extreme, or it could be something completely unrelated.

1.2. Background on Mutsun phonology. 

Mutsun syllables are maximally CVC for syllables with short vowels and CVː for syllables 

with long vowels. That is, syllables with long vowels must be open. Mutsun has a simple five-

vowel system: /a/, /e/, /i/, /o/, /u/. Any of  these vowels can appear in both short and long 

versions, which are distinctive.

(1) “caahi”, n., “barn owl” “cahi”, v. “to catch barn owls”

“ciiri”, n., “horn” “ciri”, n., “paternal aunt”

“maaka”, v., “cover with dirt” “maka”, v., “throw dirt”

As illustrated, words in minimal pairs defined by vowel length can be semantically-related 

words, semantically-unrelated words, of  the same word category, or of  different word categories. 

Vowel length can also surface after a morphological process is applied:

(2) “yete”
soon
“soon” (adverb)

“yetee-ka maka”
soon-I throw dirt
“Soon I will throw dirt.”
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In this example, the underlying second vowel of  “yetee” is long and is shortened word-

finally. When a clitic—/-ka/, the first-person singular pronomial clitic, meaning “I”— is suffixed, 

the second syllable is now word-medial, and the underlying long vowel remains unchanged in the 

surface form. Table 1 shows the various surface forms resulting from such a change.

Root /yetee/, "soon, later" /koroo/, "foot"

With open final syllable [yete] [koro]

With open medial syllable [yetee-ka] [koroosum]

With closed final syllable [yete-k] [korotka]
Table 1 : Examples of  vowel length change in open syllables

The above processes are regular in Mutsun. But the surface forms of  monosyllabic words 

vary in how they are represented by Harrington. In some instances, they undergo the same 

changes as multisyllabic words. But other tokens of  the same lexical item can also fail to undergo 

changes, and they'll show up both in the expected variant and in unexpected variants. Table 2 

shows an example of  this variation.

Root /sii/, "water"

Root in isolation "sii" (expected), "si" (unexpected) (both attested)

Root suffixed, open "siise" (expected), "sise" (unexpected) (both attested)

Root suffixed, closed "siitka" (unexpected), *"sitka" (expected) (only first attested)
Table 2 : Expected and unexpected forms of  a monosyllabic word, in isolation and suffixed

Two unusual things are happening here. First, the underlying form of  the word in 

isolation seems to have a word-final long vowel, which is prohibited by the phonotactics of  the 

language. Then, when that word has the locative suffix /-tka/ added to it, resyllabification puts 

that long vowel in the first syllable, which is closed; it should shorten in this environment, but 

does not. Interestingly, for this example, there are 17 tokens of  the closed syllable retaining the 
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long vowel (i.e. "siitka") and no tokens of  it shortening (i.e. "sitka"), the exact opposite of  what we 

expect from Mutsun phonotactics. The questions surrounding these inconsistencies are the focus 

of  this paper.

1.3. Outline of  Paper.

The main hypothesis of  this paper is that monosyllabic words in Mutsun vary more often 

than disyllabic words. The original source documents will be examined to gather data about how 

Harrington seemed to have perceived vowel length in words in Mutsun. Both monosyllabic and a 

similar number of  disyllabic words will be considered. Statstical tests between the two sets will be 

performed to see if  the monosyllabic words are more variable.

2. Methods.

To begin, the almost all of  the monosyllabic roots and a similar number of  disyllabic roots 

will be collected. The only source that will be used is Harrington; this is due to his phonetic 

accuracy. Then the long-vowel and short-vowel tokens of  those roots in the corpus will be 

counted. These values of  long versus short vowel tokens will then be compared to determine 

whether or not variability exists, and whether or not this variability is greater in monosyllabic 

roots as compared to disyllabic roots.

2.1. Data Sources.

2.1.1. Data sources for Mutsun.

As is the case for many Native American languages, data for Mutsun is sparse. But, of  all 

the languages of  California which lost their speakers early, the documentation is actually quite 

good. It is the best-documented of  all the Costanoan languages. The entire set of  data includes 

three sets of  written texts. There are no audio recordings of  native speakers of  Mustun.
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2.1.2. Quality of  data sources. 

The three main written sources for Mutsun vary in quality. Father Felipe Arroyo de la 

Cuesta, a Roman Catholic missionary to the Mutsuns who arrived in 1808, learned large 

amounts of  various Native American languages, including Mutsun. He compiled a grammar and 

a book of  words and phrases translated into Californian Spanish which were published 

posthumously in 1861 and 1862, respectively. His works, while somewhat useful, have many 

problems. His orthography often varies wildly while not capturing all the phonemic distinctions 

(namely, vowel length) needed to correctly reconstruct the actual surface form; it's possible that he 

couldn't easily perceive vowel length. Second, his second book is only a list of  words and phrases, 

with no additional information. Third, there is no information concerning his informants or the 

sources of  his data. And last, the organization of  the list is based on the alphabetical order of  the 

first orthographic letter in the utterance; all discourse cues, therefore, have been discarded. Now 

that we have more data, Arroyo's text can mostly be interpreted, but there still remain many 

problems with what he recorded. Arroyo's text was translated into English by John Alden Mason 

in 1916.

C. Hart Merriam was a zoologist and biologist who spent much time amongst the peoples 

of  California. With regard to the Mutsun, he worked chiefly with Barbara Solorsano. He 

transcribed mostly nouns: animal names, basketry terms, kinship terms, and body parts. While 

these are important, the transcription system used by Merriam was inaccurate, the typesetter 

made many mistakes during printing, and the translations often misinterpreted the syntax of  the 

utterances.

John P. Harrington was trained as a linguist in both California and Germany. His 

collection of  data is the most accurate and most useful. Due to his work with the Chumash, he 
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was hired by the Smithsonian Institute as a field ethnographer. He spent decades working in 

California and all over western North America, not only on Mutsun but on many languages, 

including other Costanoan languages (e.g. Rumsen, Chochenyo), Yokuts, Chumash, Mohave, etc. 

He was trained as a phonetician, and his notes show his perceptual accuracy with such phrases as 

“half-long” and “clearly heard forever”. For his Mutsun transcriptions, he mostly worked with 

Ascensión Solórsano de Cervantes, daughter of  Barbara Solórsano and the last known living 

native speaker of  Mutsun. She was very pleased to work with him, and together they did their 

best to save as much of  the language as possible. Harrington's notes are somewhat disorganized, 

but they are full of  detailed information concerning the pronunciation of  Mutsun. Due to his 

phonetic accuracy and the seeming lack of  perception of  vowel length by Arroyo and Merriam, I 

referred only to Harrington's data for this paper.

2.1.3. Electronic corpus.

Over the past few years, a large portion of  the available handwritten data has been 

computerized. This effort has been led by Natasha Warner at the University of  Arizona. Using 

software from the Summer Institute of  Linguistics (first Toolbox, now FLEx), entire utterances 

have been entered and parsed, resulting in a comprehensive database of  roots and their surface 

forms. Using this software, one can easily find a root, count the number of  tokens, and see the 

contexts in which they occurred. Without such a searchable corpus, quantitative analysis of  the 

degree of  variability in various forms would be extremely difficult, if  not effectively impossible.

2.2. Analysis Methods.

2.2.1. Word selection and counts of  long and short vowel tokens.

The dataset for this paper consists of  most of  the monosyllabic monomorphemic free 

roots in the database and a similar quantity of  disyllabic monomorphemic roots. Most of  these 
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happen to be nouns, although there are a few exclamations, adverbs, and verbs included. The 

monosyllabic roots came in all possible forms which adhere to Mutsun phonotactics, plus an 

extra form: CV, CV:, CVC, and additionally CV:C. There were 52 monosyllabic roots in this 

dataset. The disyllabic roots came in various surface forms: CVCV, CV:CV, CVC:V, CVCV:, and 

with multiple segments long. There are 50 disyllabic roots in the dataset.

Monosyllabic tokens were counted and sorted based on six environments. The first two 

environments were the root in isolation (i.e. unsuffixed), with its surface vowel either long or 

short. The other four environments resulted from a morphological change (i.e. suffixation) which 

altered the environment of  the root's vowel. The word could have a suffix added which may or 

may not close the syllable in which the root's vowel was found. After this process, tokens were 

counted in which the vowel had undergone shortening (the expected case in closed syllables) and 

in which the vowel had not shortened. Or the word could also have a suffix added which left the 

syllable open. Tokens of  these in which the vowel had undergone shortening or not (the expected 

case if  the underlying vowel was long) were counted. Basic percentages were calculated for each 

root: percentage of  isolated tokens which are short, percentage of  tokens in which the root is 

suffixed into an open syllable and which are short, and percentage of  tokens in which the root is 

suffixed into a closed syllable and which are short. The percentages were used to create 

histograms with 5% bins to show the distribution across the dataset of  the precedence of  each of  

the types of  short tokens.

Disyllabic tokens were counted and sorted based on their surface shape and whether or 

not a suffix was present. Every segment except the first could be long, and these were counted 

separately; hence, the surface shape could be CVCV, CV:CV, CVC:V, CVCV:, or have multiple 

segments long (e.g. CV:C:V). Initial consonants are optional, making a root start with a vowel 
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(e.g. /ama/); this doesn't affect the results. Disyllabic roots will often be noted as C1V1C2C2V2C3 if  

the central consonant is geminate or C1V1C2C3V2C4 if  the middle of  the word contains two 

separate consonant segments. The environments were: the root in isolation, the root suffixed 

which resulted in an open syllable, and the root suffixed which resulted in a closed syllable. A 

table for the disyllabic roots was made showing the counts of  the various surface forms in each 

environment.

2.2.2. Data Analysis.

Besides collection, averaging of  counts, and construction of  histograms, the monosyllabic 

words underwent no further statistical analysis. The histograms show how variable each 

monosyllablic root was in each environment.

Monosyllabic words which appear in surface forms with short vowels in isolation

(e.g. [si])
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Monosyllabic words which appear in surface forms with short vowels when suffixed into closed syllables

(e.g. [sitka])

Monosyllabic words which appear in surface forms with short vowels when suffixed into open syllables

(e.g. [sise])
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The analysis of  the disyllabic words was more involved. First, each root was compared 

within its own set of  variants. The first syllable and second syllable were treated separately to see 

how variable the transcription of  length is in each syllable. The first syllable of  the root was 

compared, no matter the environment, for length. Then geminate consonants were included 

while looking at the length of  the first syllable, for example: /appa/ vs. /apa/ vs. */appaa/. 

2.2.3. Calulation of  the Measure of  Variability.

The main measure of  a word was how variable it was. This was based on the percentages 

of  the long vowel tokens of  a root and the short vowel tokens of  a root. The absolute value of  the 

distance from 50% was used, with 0.5 being "100% variable, 50/50 split in vowel length" and 0.0 

being "0% variable, all tokens of  the same length (long or short)". For example, if  a root had 10 

tokens and 5 of  them had a long vowel, then 50% are long; the measure of  variability would be 

0.5 as the root is completely variable. If  100% of  the tokens had the same vowel length (long or 

short; it doesn't matter), then the measure of  variability would be 0.0, as the root shows no 

variability, The difference from 0.5 then shows the measure of  variability which can be compared 

across words, with 0.5 meaning "completely variable" and 0.0 meaning "no variability".

Once the disyllabic tokens had been compared within themselves, attention was turned to 

comparing the monosyllabic and disyllabic tokens to each other. Since the distributions of  the 

token counts of  each form were highly non-normal, the Mann-Whitney U, a non-parametric 

significance test, was used to compare the sets to see which one tended to be larger. While some 

of  the subsets of  data were small, most conditions contain sufficient words to test. Multiple test 

cases were constructed to test each variation, including both syllables of  the disyllabic tokens, the 

disyllabic tokens both with and without geminate consonants, and in various environments. In 

this paper, the Mann-Whitney U and the two-tailed significance will be given.
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3. Results.

The vowel lengths of  monosyllabic roots in isolation were compared to the second syllable 

of  disyllabic roots in isolation. This test determines whether the transcription of  vowel length in 

monosyllabic forms is more variable than in the word-final syllable of  disyllabic words when both 

are monomorphemic roots. The isolation environment for monosyllabic words means that there 

is no other vowel within the word with which to compare vowel length. An example comparison 

would be /sii/ and /koroo/. There were 50 monosyllabic tokens compared to 50 disyllabic 

tokens. The result was significant (U: 600.000, p=0.000), showing that the disyllabic roots were 

much more consistent than the monosyllabic roots. 

Monosyllabic roots in isolation compared to 2nd syllable of  disyllabic roots in isolation
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The next two tests compare the vowel length of  monosyllabic roots in isolation with the 

first syllable of  disyllabic roots in isolation. Two tests are performed to compare both with and 

without the middle consonant C2 in the disyllabic word being geminate.

The vowel lengths of  monosyllabic roots in isolation were compared to the first syllable of  

disyllabic roots. Disyllabic words which were always transcribed with a geminate C2 were 

excluded. This tested the variability of  the first vowel, assuming that it was the segment which 

contained the length. An example comparison would be /sii/ and /haale/. There were 50 

monosyllabic tokens compared to 36 disyllabic tokens. The result was significant (U=650.500, 

p=0.018), showing that the first syllable of  disyllabic words was more consistent.

Monosyllabic roots suffixed into open syllables compared to 1st syllable of  disyllabic roots without geminates
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The vowel lengths of  monosyllabic roots in isiolation were compared to the first syllable of  

disyllabic roots. This time, disyllabic words which were always transcribed with a geminate C2 

were included. This tested the variability of  the first vowel no matter what the length of  C2 was. 

An example comparison would be /sii/ and /mukkeh/. There were 50 monosyllabic roots and 

51 disyllabic roots; all the monosyllabic roots were compared to all the disyllabic roots. The result 

was significant (U=959.500, p=0.021), showing that even with geminates included, the first 

syllable of  the disyllabic words was more consistent.

The vowel lengths of  monosyllabic roots when suffixed into open syllables were compared 

to the second syllable of  disyllabic roots when also suffixed into open syllables. This again tests 

the word-final environment, and determines whether a vowel in a monosyllabic root is still more 

variable than on in a disyllabic root if  both are in polysyllabic forms, keeping the distance from 

the end of  the word and end of  the morpheme constant. This also keeps the syllable structure 

constant (i.e. open) at the target vowel so they could be expected to be long if  that is the 

underlying form. An example comparison would be /siise/ and /koroose/. There were 18 

monosyllabic roots and 38 disyllabic roots. The result was not significant (U=325.000, p=0.604), 

showing that, when suffixed, these two groups of  items act similarly.

The vowel lengths of  monosyllabic roots when suffixed into closed syllables were 

compared to the second syllable of  disyllabic roots when also suffixed into closed syllables. This is 

the same as the previous test with the exception that the syllable structure of  the target vowel is 

closed; this should shorten any long vowel in that final syllable. An example comparison would 

be /siitka/ and /korootka/. There were 31 monosyllabic roots and 46 disyllabic roots. The result 

was significant (U=497.000, p=0.000), showing that the disyllabic roots were more consistent and 
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the monosyllabic roots were more variable. The monosyllabic roots are ambiguous even when 

suffixed into a two-syllable form. This is the only test which suggests that there is something 

special about monosyllabic roots as opposed to monosyllabic words.

The vowel lengths of  monosyllabic closed-syllable roots in isolation were compared to 

monosyllabic roots when suffixed into closed syllables. This tests wether monosyllabic roots are 

more variable when they constitute a monosyllabic word than when they're part of  a polysyllabic 

word. The restriction of  using only roots made of  closed syllables removes the vowel length 

reduction due to a vowel being word-final. An example comparison would be /hiin/ 

and /hiintak/. There were 43 monosyllabic closed-syllable roots and 29 monosyllabic roots 

suffixed into closed syllables, resulting in disyllabic words. The difference was not significant 

(U=489.500, p=0.093), showing that monosyllabic roots in monosyllabic words are not more 

variable than monosyllabic roots in polysyllabic words.

Monosyllabic roots in isolation compared to monosyllabic roots suffixed into closed syllables
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The vowel lengths of  monosyllabic open-syllable roots in isolation were compared to the 

second syllable, when open, of  disyllabic roots in isolation. This is similar to the previous test, but 

is not limited to closed syllables. This tests the word-final environment, where long vowels should 

shorten. An example comparison would be /sii/ and /yetee/.There were 7 monosyllabic roots 

and 35 disyllabic roots. The difference was significant (U=60.500, p=0.001), showing that the 

final vowel in these two groups of  words varied in consistency, with the disyllabic words being 

more consistent. There are so few tokens of  open syllable monosyllabic roots, though, that this 

result may or may not be useful.

The vowel lengths of  monosyllabic roots when suffixed into open syllables were compared 

to the first syllable of  disyllabic roots in isolation, excluding roots which had tokens containing 

geminate consonants. This compares the first vowels in the sole or first syllable when those 

syllables are open. This was to see whether monosyllabic roots suffixed into longer words but still 

being open syllables are more variable than the comparable syllable of  a disyllabic root. 

Phonologically, these are comparable syllables, so the only difference is that the monosyllabic 

roots has a morpheme boundary between the syllables and the disyllabic doesn't. An example 

comparison would be /siise/ and /yetee/. There were 18 monosyllabic roots and 36 disyllabic 

roots. The difference was not significant (U=255.500, p=0.119), showing that being in a 

disyllabic stem doesn't seem to reduce the variability. Interestingly, though, the disyllabic roots are 

actually slightly more variable (not significantly) than the monosyllabic roots.The presence of  the 

morpheme boundary doesn't seem to increase variability in monosyllabic roots. This is one of  the 

pieces of  evidence that it is the fact of  being a monosyllabic word, not just a monosyllabic root, 

that creates the ambiguity. This suggests that the variability is due to being unable to perceive 

length accurately in monosyllabic words.
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The vowel lengths of  monosyllabic roots when suffixed into closed syllables were 

compared to the first syllable of  disyllabic roots, whether or not the first syllable was open or 

closed. An example comparison would be /siitka/ and /koroo/ or /cisnan/. There were 31 

monosyllabic roots and 22 disyllabic roots. The difference was not significant (U=316.000, 

p=0.586), showing that when all words are compared, they are equally variable.

Monosyllabic roots suffixed into closed syllables compared to 1st syllable of  disyllabic roots
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4. Discussion.

4.1. Expected phonological patterns.

In a monosyllabic root in isolation, we should never see long vowels. The only possible 

underlying forms of  monosyllabic roots with long vowels are CV: and CV:C. If  the underlying 

form is CV:, the vowel in the surface form in Mutsun should shorten in every instance except 

when suffixed into an open syllable (e.g. [siise]), becoming CV. If  the underlying form is CV:C, 

the vowel should always shorten due to the syllable being closed, becoming CVC.

In disyllabic roots, we expect the same things: that underlying long vowels will shorten in 

the word-final position of  surface forms (i.e. CV: becoming CV) and that underlying long vowels 

in closed syllables will become short in the surface forms (i.e. CV:C becoming CVC).

4.2. Variability in monosyllabic roots in Harrington's notes.

Harrington seems not to have had a problem hearing length in general, or in hearing 

length in the correct segment of  a word. He could hear length both in vowels and in geminate 

consonants. But in monosyllabic words, he mentioned multiple times that he was unsure of  the 

length of  the vowel, or that the vowel seemed "half  long". At other times, he noted that the vowel 

was "short", or he thought it was long and that it was "clearly heard forever".

4.3. Amount of  variability found in monosyllabic roots.

Monosyllabic roots in isolation are very variable. The three tests comparing them to 

disyllabic roots in isolation show this. In suffixed forms, things change. When a monosyllabic root 

is suffixed into an open syllable (e.g. /siise/), it is as variable as a disyllabic root in the same 

morphological environment; that is, it becomes more stable. When a monosyllabic root is suffixed 
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into a closed syllable (e.g. siitka), disyllabic roots in the same morphological environment are 

actually slight more variable, but not significantly.

4.4. Monosyllabic roots vs. disyllabic roots.

In only one test—comparing monosyllabic roots and the second syllable of  disyllabic 

roots, both suffixed into closed syllables (e.g. [siitka] vs. [korootka])—do we see that the 

monosyllabic roots are more inconsistent than their best-matched phonological counterpart.

Most of  the tests don't seem to support the idea that the monosyllabic roots themselves 

are different. For example, comparing monosyllabic roots suffixed into closed syllables to the first 

syllable of  disyllabic roots which are closed does not show a significant difference in variability 

(e.g. [siitka] vs. [eshen]). This suggests that these variations are not due to the monosyllabic roots 

being monosyllabic.

4.5. Monosyllabic roots vs. monosyllabic words.

Two of  the tests seem to show that it isn't the monosyllabic roots themselves which are 

variable but the monosyllabic surface forms. When monosyllabic roots in isolation (i.e. in a 

monosyllabic word) are compared to the same roots suffixed into closed syllables (i.e. in a 

polysyllabic word; /sii/ vs. /siitka/), we see that the monosyllabic roots in monosyllabic words 

are not more variable than the monosyllabic roots in polysyllabic words. This means that the 

polysyllabic surface form is having a stabilizing effect of  some sort.

One other test shows this even more strongly. When monosyllabic roots suffixed into open 

syllables (e.g. /siise/) are compared to their best-matched phonological counterpart, the first 

syllable of  disyllabic roots which are open syllables (e.g. /koroo/), we find that the variability 

basically goes away. As a matter of  fact, in this test with this data, the disyllabic forms were 
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slightly less consistent than the monosyllabic forms (but not significantly). This shows that it is 

monosyllabic surface forms that cause the confusion about the length of  the vowel. 

4.6. Phonological neutralization.

In many languages, vowel length is neutralized in various environments. For example, in 

Japanese, phonologically long vowels shorten in word-final position (Kubozono 175). In Rumsen, 

another Costanoan langauge and Mutsun's closest relative, vowels are often completely 

neutralized (i.e. deleted) in word-final positions; Callaghan calls this the "fleeting vowel" 

(Callaghan 1992 37). Mutsun neutralizes vowel length consistently in word-final position (e.g. 

/yetee/ becomes [yete]). If  the transcrptions of  monosyllabic words had been consistent, we 

could have assumed that this rule was applying everywhere. But since there was variability (e.g. 

"sii", a form which shouldn't occur due to the long vowel being in word-final position), there was 

the possibility that the environment for this rule was only in polysyllabic forms. The tests show 

that the vowel length neutralization rule in Mutsun—shorten underlying long vowels in closed 

syllables and when word-final—applies everywhere. The variability in the transcription of  vowel 

length by Harrington must have another cause. 

4.7. Perceptual, phonological, and attrition variability.

The perception of  vowel length in monosyllabic words can be difficult for the hearer. In 

polysyllabic words there are multiple vowels, and their lengths can be compared to arrive at a 

judgement. But in a monosyllabic word, the length of  the single vowel can be difficult to measure 

perceptively. 

Okrand says, "part of  the variation in recording is clearly due to Harrington's having 

trouble determining what the length of  the vowel in any individual word was." (Okrand 68); 

examples of  Harrington writing such as "heard each many times over and still do not know" are 
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given. This suggests that Harrington had issues perceiving vowel length, at least in monosyllabic 

words. But Harrington was well-known as an excellent phonetician, and he understood that 

Mutsun had a vowel length distinction and that the vowel length neutralization rule existed. It is 

from notes such as the above that we see that he was trying to verify the length of  vowels in 

monosyllabic words by eliciting the word multiple times, or by suggestion forms to Ascensión and 

having her correct them. I don't believe that we can say that Harrington was unable to hear the 

difference between long and short vowels in Mutsun, but that the difficulty lies in perceiving 

vowel length in monosyllabic words due to a lack of  things to compare.

As mentioned above, it was possible that the vowel length neutralization rule in Mutsun 

was limited to polysyllabic words; Okrand suggested that neutralization was optional in 

monosyllabic stems (Okrand 70). What we see here is that the rule applies, but that the resulting 

surface form is difficult for the hearer to perceive, resulting in inconsistent transcription.

One other option exists. It is possible that Harrington's informant, Ascensión, being the 

last speaker of  Mutsun and being elderly and in bad health, couldn't remember the lengths of  

various segments in a root, or misproduced the vowel length. In monosyllabic roots, the absence 

of  minimal pairs may have made the underlying vowel length difficult to remember, causing her 

to produce variant forms. This attrition variability is common in dying languages, especially 

when there are a very few informants or, in this case, only one. This doesn't seem to be the case. 

If  this were true, we would see variability of  all kinds across all the tokens. The evidence we have 

shows that it is likely that Ascensión produced the forms accurately most of  the time. 

5. Conclusion.

Vowel length in Harrington's notes on Mutsun does seem variable in some instances. In 

monosyllabic roots in isolation (i.e. in monosyllabic words), vowel length is quite inconsistent, 
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even when the phonological environment should regularize it. But some measure of  vowel length 

variability is also noted in various forms of  polysyllabic words.

Based on the tests which were run, it seems that vowel length in monosyllabic roots is not 

necessarily more variable than vowel length in polysyllabic roots. What we find is that 

monosyllabic words (i.e. the surface forms) are more variable than polysyllabic words. It is likely 

that, due to the fact that there are no other vowels in a monosyllabic word with which to compare 

vowel length, it is either produced variably by the speaker or not perceived perfectly by the 

hearer. 
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Appendix I. Monosyllabic Word Data

29

Headword Open Long Open Short

ak 0 1 1 0 1 1 4

ar 0 1 0 0 0 0 1

cil 1 3 1 0 0 0 5

cok 1 0 0 0 0 0 1

eeh 1 6 0 0 5 2 14

eT 1 13 0 0 6 5 25

haa 2 0 0 0 0 0 2

haay 8 23 10 1 3 7 52

has 0 3 0 0 0 0 3

hiin 16 38 8 0 7 0 69

hop 2 2 0 0 4 0 8

hos 0 1 0 0 0 0 1

hur 0 1 0 0 0 0 1

hus 4 4 1 0 2 0 11

huT 0 3 0 0 1 0 4

ke 0 3 0 0 0 0 3

in 2 15 1 0 0 0 18

ka 2 7 4 0 6 1 20

kok 1 0 0 0 0 0 1

kos 0 2 0 0 0 0 2

lok 0 0 0 0 1 0 1

lot 0 4 0 0 2 3 9

maas 0 7 3 0 1 0 11

muun 1 10 3 1 3 1 19

muus 0 2 3 0 3 0 8

naan 1 0 0 0 0 0 1

oc 0 2 0 0 1 0 3

pac 0 2 0 0 0 0 2

poor 4 13 6 0 5 0 28

puT 0 8 0 0 0 1 9

rah 1 5 0 0 4 1 11

riiT 1 3 0 0 2 0 6

ris 3 3 1 0 0 0 7

rooc 2 2 0 0 0 0 4

ruuk 2 9 0 0 3 0 14

ruus 5 4 1 0 1 0 11

saak 1 8 0 0 4 0 13

saaw 2 5 5 0 0 0 12

sii 76 1 24 1 17 0 119

siit 4 10 0 0 7 2 23

sur 0 0 0 0 0 1 1

suus 4 5 0 0 0 0 9

taa 4 2 0 0 0 0 6

Taar 11 9 1 0 1 0 22

Tap 0 10 0 0 1 1 12

TiiT 6 5 0 0 2 0 13

tuu 2 0 0 0 0 0 2

waar 4 2 1 0 2 0 9

wey 0 2 0 0 0 0 2

wiis 0 1 0 0 2 0 3

yaa 7 2 2 0 0 0 11

yuuh 2 1 0 0 3 0 6

Totals 184 263 76 3 100 26 652

Isolated 
Long

Isolated 
Short

Closed 
Long

Closed 
Short

Total 
Tokens



Appendix II. Disyllabic Word Data
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CVCV CVVCV CVCCV CVCVV
Word POS Def iso so sc iso so sc iso so sc iso so sc

ama n body 24 0 9 0 0 0 0 0 0 0 14 0
appa n father 2 0 0 0 0 0 19 23 17 0 0 0
cattYa n buckeye tree 0 0 0 0 0 0 4 1 3 0 0 0
ciiri n horn 0 0 2 5 3 2 0 0 0 3 0 0
ciite n dance 0 0 0 2 5 5 0 0 1 0 0 0
cile v to ring a bell 3 1 3 0 0 0 0 1 0 0 1 0
cisnan n alder,elder tree 0 0 0 0 0 0 9 1 3 0 0 0
eshen n blanket,clothes 0 0 0 0 0 0 38 8 7 0 0 0
haale n cattail 1 0 0 6 4 0 0 0 0 0 0 0
haawi v to wrap up 0 0 3 4 2 2 0 0 0 0 0 0
haccal n back 0 0 0 0 0 0 4 2 4 0 0 0
heeweh n shadow,shade 0 0 0 4 0 3 0 0 0 0 0 0
heeyes mn beard 0 0 0 6 0 0 0 0 0 0 0 0
hiimi adv 0 0 0 55 0 1 0 0 0 0 0 0
hikku v to be ripe 0 0 0 0 0 0 0 0 12 0 0 0
husse v to smell 0 0 0 0 0 0 4 1 7 0 0 0
huttu n belly, stomach 0 0 0 0 0 0 14 2 6 0 0 0
huupu v to buy 0 0 4 7 1 12 0 0 0 0 0 0
huuyi n fish 3 0 0 11 1 4 0 0 0 0 0 0
kaatYi ? ??? 0 0 0 16 1 3 0 0 0 0 0 0
kalle n sea, ocean 0 0 0 0 0 0 7 1 16 0 0 0
koroo n foot 65 3 3 0 0 0 0 0 0 0 14 1
kussa v do laundry,wash 0 0 0 0 0 0 8 7 5 0 0 0
lasse n tongue 2 0 0 0 0 0 4 0 6 0 0 0
luppe n flat bulrush 1 0 0 0 0 0 5 1 3 0 0 0
meeres n nephew,grandson 11 0 0 10 0 3 0 0 0 0 0 0
mere n grandmother 4 0 2 0 0 0 0 0 0 0 0 0
moTTeh n egg 0 0 0 0 0 0 4 0 4 0 0 0
mukkeh n son, boy 1 0 0 0 0 0 4 0 9 0 0 0
muuren n clover 0 0 0 4 1 2 0 0 0 0 0 0
muusi v nurse, breastfeed 0 0 1 5 7 9 0 0 0 0 0 0
niSSa pron this 2 0 0 0 0 0 24 19 2 0 0 0
nossow n breath,spirit 0 0 0 0 0 0 8 2 2 0 0 0
olloT n shoulder 2 0 0 0 0 0 3 0 1 0 0 0
paapa n grandfather 1 0 0 10 1 6 0 0 0 0 0 0
patta n skin 0 0 0 0 0 0 3 0 4 0 0 0
pattYan n blood (see note) 0 0 0 0 0 0 16 2 0 0 0 0
piiti n tripe 0 0 0 4 0 2 0 0 0 0 0 0
pire n earth,land 75 3 50 0 0 0 0 0 0 0 5 0
pissa n dew 2 0 0 0 0 0 4 1 0 0 0 0
pussi n vulva 0 0 0 0 0 0 5 1 3 0 0 0
raakat n name 3 0 0 22 0 6 0 0 0 0 0 0
raraS n finger,toe 5 0 2 2 2 0 0 0 0 0 0 0
riica n language 0 1 0 11 13 5 0 0 0 0 0 0
ruse v to spit 6 2 0 2 0 1 2 0 0 0 0 0
samma n right hand/side 0 0 0 0 0 0 5 1 4 0 0 0
seemo n corpse 1 0 0 5 2 5 0 0 0 0 0 0
sire n heart,liver 35 0 7 0 0 0 0 0 0 0 3 0
uris n tool,weapon 3 0 1 0 0 0 0 0 0 0 2 0
yetee adv soon 415 10 0 0 0 0 0 0 0 0 32 0



Appendix III. Measure of  Variability in Token Types
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