
INFORMATION TO USERS 

This reproduction was made from a copy of a document sent to us for microfilming. 
While the most advanced technology has been used to photograph and reproduce 
this document, the quality of the reproduction is heavily dependent upon the 
quality of the material submitted. 

The following explanation of techniques is provided to help clarify markings or 
notations which may appear on this reproduction. . 

1. The sign or "target" for pages apparently lacking from the document 
photographed is "Missing Page(s)". If it was possible to obtain the missing 
page(s) or section, they are spliced into the film along with adjacent pages. This 
may have necessitated cutting through an image and duplicating adjacent pages 
to assure complete continuity. 

2. When an image on the film is obliterated with a round black mark, it is an 
indication of either blurred copy because of movement during exposure, 
duplicate copy, or copyrighted materials that should not have been filmed. For 
blurred pages, a good image of the page can be found in the adjacent frame. If 
copyrighted materials were deleted, a target note will appear listing the pages in 
the adjacent frame. 

3. When a map, drawing or chart, etc., is part of the material being photographed, 
a definite method of "sectioning" the material has been followed. It is 
customary to begin filming at the upper left hand corner of a large sheet and to 
continue from left to right in equal sections with small overlaps. If necessary, 
sectioning is continued again-beginning below the first row and continuing on 
until complete. 

4. For illustrations that cannot be satisfactorily reproduced by xerographic 
means, photographic prints can be purchased at additional cost and inserted 
into your xerographic copy. These prints are available upon request from the 
Dissertations Customer Services Departmen t. 

5. Some pages in any document may have indistinct print. In all cases the best 
available copy has been filmed. 

University 
Microlilms 

International 
300 N. Zeeb Road 
Ann Arbor, MI481 06 





8315280 

Dean-John, Hazel Virginia Jimerson 

SENECA PHONETICS: AN ARTICULATORY AND ACOUSTIC 
INVESTIGATION 

The University oJ Arizona 

University 
Microfilms 

I n te rna t ion a I 300 N. Zeeb Road, Ann Arbor. MI 48106 

Copyright 1983 

by 

PH.D. 1983 

Dean-John, Hazel Virginia Jimerson 

All Rights Reserved 





PLEASE NOTE: 

In all cases this material has been filmed in the best possible way from the available copy. 
Problems encountered with this document have been identified here with a check mark_";_. 

1. Glossy photographs or pages __ 

2. Colored illustrations, paper or print __ 

3. Photographs with dark background V--

4. "Iustrations are poor copy __ 

5. Pages with black marks, not original copy __ 

6. Print shows through as there is text on both sides of page __ 

7. Indistinct, broken or small print on several pages V-

8. Print exceeds margin requirements __ 

9. Tightly bound copy with print lost in spine __ 

10. Computer printout pages with indistinct print __ 

11. Page(s} lacking when material received, and not available from school or 
author. 

12. Page(s) seem to be missing in numbering only as text follows. 

13. Two pages numbered . Text follows. 

14. Curling and wrinkled pages __ 

15. Other -------------------------------------------------

University 
Microfilms 

International 





SENECA PHONETICS: 

AN ARTICULATORY AND ACOUSTIC INVESTIGATION 

by 

Hazel V. Jimerson Dean-John 

A Dissertation Submitted to the Faculty of the 

DEPARTMENT OF LINGUISTICS 

In Partial Fulfillment of the Requirements 
For the Degree of 

DOCTOR OF PHILOSOPHY 

In the Graduate College 

THE UNIVERSITY OF ARIZONA 

198 3 

Copyright 1983 Hazel V. Jimerson Dean-John 



THE UNIVERSITY OF ARIZONA 
GRADUATE COLLEGE 

As members of the Final Examination Committee, we certify that we have read 

the dissertation prepared by Hazel V. Jimerson Dean-John 

entitled SF.NECA PHONE':T.'ICS: AN ARTICULATORY AND ACOUSTIC 
-----------------------------------------------------------

INVESTIGATION. 

and recommend that it be accepted as fulfilling the dissertation requirement 

for the Degree of Doctor of Philosophy 
----------------------------------------------------

Date I 

f. ICZ(LS 

Date 

Date 

Final approval and acceptance of this dissertation is contingent upon the 
candidate's submission of the final copy of the dissertation to the Graduate 
College. 

I hereby certify that I have read this dissertation prepared under my 
direction and recommend that it be accepted as fulfilling the dissertation 
requirement. 

Date 



STATEMENT BY AUTHOR 

This dissertation has been submitted in partiial 
fulfillment of requirements for an advanced degree at The 
University of Arizona and is deposited in the University 
Library to be made available to borrowers under the rules 
of the Library. 

Brief quotations from this dissertation are allow
able without special permission, provided that accurate 
acknowledgment of source is made. Requests for permission 
for extended quotation from or reproduction of this manu
script in whole or in part may be granted by the copyright 
holder. 



DEDICATION 

To my beloved daughter and best friend, Jacquelyn 

Dean, "Swaying Flower" of the Allegany Senecas who will 

continue our oral traditional way of life and cultural 

heritage. 

iii 



REMEMBER US 

REMEMBER US -- those of us whose classrooms were the fields, 

the forests, the mountains, the rivers, the 

sky, the visible heavens (sun, moon, stars), 

We did not have your formal training to 

become teachers, but we, too, were and are, 

teachers of ~ way of life -- to live in 

unity and harmony with and among those 

elements in our universe which give us 

sustenance from the ground up to the sky and 

beyond. 

REMEMBER US -- for we are among you today. We are still 

able and willing to teach. We can teach you 

the skills and the knowledge so vital to your 

existence in balance and oneness with your 

natural environment in love, respect, and 

gratitude to Our Creator. 

REMEMBER US. 

IRE M E M B E R YOU 

Hazel V. Dean-John 

iv 



PREFACE 

It is important for the reader to understand that 

as a Faith Keeper of the extant oral traditional native 

way of life (spiritual) of the Seneca Nation Longhouse of 

Steamburg, New York, I could not do an empirical study or 

conduct a random sampling of taped or recorded speech of 

the Seneca people from my reservation or any of the other 

Seneca reservations in New York State and Canada. 

Consequently, this analysis will be an analysis of my 

personal speech which will be supported by an instrumental 

analysis compiled through the use of a Spectrograph and a 

Pneumotachometer. 

Not only would it have been immoral: but unethical, 

for me to exploit the people to whom my first responsibility 

is the maintenance of, and adherence to, the principles and 

teachings of the religious code of life. Niether may I 

benefit personally or financially from the knowledge I 

possess of the language, the culture, and traditions of the 

Seuecas and the other Iroquois Nations. Moreover, I may not 

publish any material without the approval of the Head Faith 

Keepers or the Wampum Keepers of the Seneca Nation Longhouse. 

The language of the Senecas and the Iroquois Nations 

was developed for a culture which evolves around a spiritual 

core in unity and oneness with the Creator, the universe and 

v 
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all it contains. Because of the emotion and feeling in 

Seneca utterances, one sentence can reduce the hearer to 

tears because of its content. As youngsters, we are taught 

to think before we speak and speak only when the heart and 

mind are in unison. 



ACKNOWLEDGMENTS 

First, I acknowledge and express my gratitude to 

Our Creator for the gift of birth and life into a culture 

which evolves around a spiritual core and teaches love, 

respect, gratitude, and oneness with the Creator, the 

universe and all it contains. 

Second, with a full and grateful heart, I thank 

the following members of my Six Nations family for 

selflessly teaching me the oral tradition of the Iroquois 

and giving me such a rich cultural heritage: grandparents, 

parents, Clan Matrons, aunts, uncles, Chiefs, Speakers, 

Faith Keepers, Wampum Keepers, Brothers and Sisters. 

Third, I humbly thank my adopted parents, Robert 

and Lenore Haines, great aunt Sadie Marie Rohlman, my 

greatest advocates and role models, for their selfless 

service to mankind and for always "being there" whenever 

there was a "need". 

Fourth, I express my gratitude to my children, 

Monte, Jacqui, and Michele, for the joy they have brought 

into my life since their birth and for unselfishly assisting 

in discharging my responsibilities as a Faith Keeper of oral 

tradition and for taking care of the responsibilities on the 

"horne front" since I have been in school. 

vii 



viii 

Fifth, I acknowledge and express my gratitude to 

the individuals and groups named below who have shared not 

only their expertise but encouragement, understanding, and 

support throughout the study and research of my beloved 

Seneca language. 

Dr. Kenneth L. Hale, Professor of Linguistics at 

MIT, for introducing me to the field of linguistics with 

unheralded joy and dedication and Sally; his wife and a 

true sister, for shared dinners and happy times. 

Dr. Richard A. Demers, his lovely wife, Kerry, 

and children, Jeff and Megan, for the hospitality and 

kindness they extended to me as a guest in their home when 

I first arrived in Tucson. 

Dean Arline Hobson, the best friend of American 

Indian students on campus, for all the TLC, understanding, 

academic assistance and for services above and beyond the 

call of duty as Dean of American Indian students. 

My dissertation committee: Dr. Richard T. Oehrle, 

dissertation director, Dr. Richard A. Demers, Dr. Adrienne 

Lehrer, Dr. A. Richard A. Diebold, Jr., and Dr. Roseann 

Gonzalez for their encouragement, friendship, and linguistic 

expertise. 

Dr. Richard A. Demers for taking over as dissertation 

director when Dr. Oehrle left for The Netherlands and for 

his continued guidance, inspiration, and selfless assistance 

in making this dissertation a reality. hanE:ye:s: you have 



ix 

been a good brother and a true friend. My gratitude to you 

and the knowledge you have shared, will be reflected in my 

future work. na.:w€h. 

Drs. Oehrle, Demers, and Lehrer, for understanding 

a tribal societal need for linguistic expertise and working 

patiently with me toward this end. 

Dr. Adrian Akmajian for graciously serving as a 

dissertation committee member in the absence of Dr. Oehrle. 

Mr. Charles Waterson of the Arizona Health Science 

Center's Anaesthesiology Department for creating a modified 

surgical mask with the necessary nasal and oral orifices to 

be used in conjuction with the pneumotachometers for the 

instrumental analysis. 

Dr. Anne H. B. Putnam and Joseph Langhans of the 

Speech and Hearing Department. Dr. Putnam, a very special 

lady for her expertise in speech pathology, her time and 

patience in teaching me not only how to operate the sound 

spectrograph and the pneumotachometers but how to read the 

visible speech patterns and air flow records produced 

therefrom. Moreover, for taking time from her hectic 

schedule to read the dissertation drafts and making recom

mendations and suggestions. Mr. Langhans for setting up 

and operating the oscillograph with the pneumotachometers 

in the earlier stages ~f the research and for introducing 

me to the text Visible Speech. 



x 

Dr. William M. Christie, Jr., for sharing his expertise 

on phonetics and making recommendations in the earlier research. 

Dear friends, Arline and Art Hobson, Barbara" and 

Vine Deloria, Ann and Yorke Bannard for spiritual support, 

love, understanding, deI'fci:ous horne-cooked meals and 

treating me as "family." 

The many students I have had the privilege of teaching, 

serving, learning from and sharing many unforgettable experiences 

and for being "my family" in Tucson. 

Dorothy Rosenberg, a special friend, for keeping me 

supplied with coffee and food breaks during my 19-24 hour" 

typing stints in the final stages of the dissertation. 

Mina Godinez for typing the dissertation and giving 

me "time off" from a strenuous schedule for a brief R & R. 

I acknowledge and express my gratitude to the 

following for financial support throughout my study: 

American Indian Scholarships, Inc., Bannard Scholarship, Peter 

Doctor Memorial Scholarship, Montrose Scholarship, 

Philadelphia Yearly meeting of Friends Scholarship, American 

Indian Studies FIPSE Grandmother Program Grant, the Seneca 

Nation of Indians Educational Foundation, Robert and Lenore 

Haines and Anna Fisher Todd. 



TABLE OF CONTENTS 

PREFACE. • • • 

LIST OF TABl,ES . . . . . . . 
LIST OF ILLUSTRATIONS. . . . . . . . . . . 
ABSTRACT . . . . . . . 
CHAPTER 

1. INTRODUCTION 

Seneca Phonemes. 
Syllabics • . • . • 
Non-Syllabics • 

Page 

iii 

xiii 

xiv 

xvii 

1 

5 
5 
5 

2. A SUBJECTIVE ANALYSIS OF SENECA ARTICULATION. 11 

Vowels • . • • • • • .. ..... 
Front Vowels ••••. 
Back Vowels • .• • . . .. ... 
Vowel Combinations •• 

Consonants • • . • • . • • • • • • 
Consonants combinations: Cluster and 

Co-Articulations • • • • . • • 
Consonant Copy Between Syllables ••• 

12 
13 
19 
25 
27 

47 
57 

3. INSTRUMENTAL ANALYSIS OF SENECA ARTICULATIONS. 61 

Description of Equipment and Experimental 
Techniques Employed . . • • . • 

Acoustic Study of Seneca Vowels. 
Front Vowels •..•••.•••...•. 
Back Vowels . • • . • 
Nasal Vowels .•.....••.•.. 
Vowel Combinations. .... •.. 

Acoustic Study of Seneca Consonants ... . 
Consonant combinations: Clusters and 

Co-Articulations . . . • . • . . • 
The Properties of Codas in Seneca: 

Consonantal Copy and Consonantal 
Reinforcement. . . . . . • • • 

Chest Wall Stop . . . . . . . • . 

xi 

61 
67 
67 
69 
72 
74 
78 

109 

125 
129 



4. 

Table of Contents--continued 

EXPLANATORY AND THEORETICAL CONSEQUENCES OF 
SENECA ARTICULATIONS. • •. • ••.• 

Seneca Articulatory Base: The So-Called 
Neutral Position • • • • • • • • 

The Seneca Neutral Position and the 
Phonetic Description of Seneca 

. . 

. . 
Sounds . • • • • • . • • . . . . 

The Seneca Neutral Position and Distinctive 
Feature Theory • • • . • • • • • . • 

Explanatory Advantages to the Revised 
Feature System • • • • • • . . • . . • • 

The Phonemic Inventory and the Seneca 
Neutral Position • • • . . • . • 

A Perceptual Perspective on Seneca 
Articulation • • • • • • • • . 

A SELECTED BIBLIOGRAPHY •• 

xii 

Page 

131 

131 

132 

133 

139 

144 

146 

150 



Table 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

LIST OF TABLES 

Seneca Vowel Chart. • • . . 
Seneca Consonant Chart. . . . . 
Seneca Phonetic Vowel Chart 

Seneca Phonetic Consonant Chart • 

Seneca Vowel Chart (Chafe description) ••• 

Seneca Consonant Chart (Chafe description). 

Seneca Vowels (SPE features applied to 
Chafe's description) •.•.•••• 

Seneca Consonants (SPE features applied 
to Chafe's description) ••••••• 

Seneca Vowel Chart (Author version with 
revised features) •.•••••.•. 

xiii 

Page 

5 

5 

59 

60 

134 

134 

135 

135 

138 



Figure 

1 

2 

3 

4. 

5 

LIST OF ILLUSTRATIONS 

Position of the tongue in articulating the 
English vowel Iii . .......... . 

Position of the tongue in articulating the 
Seneca vowel Iii . . . . . . . . . . . 

. . . 

Photographs of the author's mandiblellip 
configurations in articulating the vowels 
Iii, lei, I~/, and Ice I in Seneca. . • • • 

Diagrammatic profile of the author's 
perceptions of the points of contact 
for the Seneca front vowels: Iii, lei, 
lEI, and lce/ . ........... . 

Profile of English back vowels. 
From Malmberg, Phonetics, 1963:18. 

6 Photographs of the author articul~ting the 

Page 

14 

16 

18 

.20 

21 

Seneca back vowels lui, 101, I~/, and lal. 23 

7 Author's perception of the tongue positions 
of Seneca back vowels: lui, 101, I~/, and 
/ a./. . . . . . . . . . . . . . . . . . . . 24 

8 Spectrogram and Air Flow Diagrams of Seneca 
word "owE:n5'?" = "Language, Voice" . • • • 65 

9 Spectrogram of Seneca front vowels Iii, lei, 
lce/ . . . . . . . . . . . . . . . . . . . 68 

10 Spectrogram of Seneca back vowels lui, 101, 
/ a./. . . . . . . . . . . . . . . . . . . . 70 

11 Spectrogram of Seneca vowels lEI, I~/, 151 . 73 

(12-42 represent Spectrograms and Air Flow 
Diagrams which will be listed by the Seneca word) 

xiv 



List of Illustrations--continued 

Figure 

12 Seneca word "oeohogo:d" = "Cattail" ••••• 

13 Seneca word "waeoa.:5" = "She hills (mounds) 
it up". . . . . . . . . . . . . . . . . . . . 

xv 

Page 

75 

76 

14 Seneca word IIta.hse:h ll = "Not, it, you must doll. 79 

15 Seneca word II ESWa.:a.?t"= lIyou, it, will catchll 
lilt, you, will catch ll • • • • • •• • •• 81 

16 Seneca word IIda.di:da.s" = "They stand". 82 

17 Seneca word IIkhoh ll = "Also" ••• 84 

18 Seneca word II sgo: ce k" = IIFrog" • 85 

19 Seneca word "tiga.:g3n" = "Doubtless" 86 

20 Seneca word 1Ia.:a.gll = "He, it ought eat". 88 

21 Seneca word "?oe:ce ?" = "Cornstalk" •• 89 

22 " v'" Seneca word "ci?J~?" = "You home" .•• 91 

23 Seneca word "tsi:wa.:eh" = "In the beginning" . . 92 

24 Seneca word "dza.:da.k" = "Seven" 96 

25 Seneca word "sEhsodtsih ll = "You, take off shoes" 97 

26 
.., '" 

Seneca word "si:O" = "You, woman". 100 

27 Seneca word "hehgo:wa.:h" = "Hominy Corn" • 101 

28 Seneca word "ha.nE:ye:s" = "He, tall" 103 

29 Seneca word "snishE:~3s" = "You two, it 
finding" .••••••••••.• 105 

30 Seneca word "jce:gwah" = "If it possible" •••• 106 

31 Seneca word "deyuisgwad" = "It slippery" . 108 

32 Seneca word "owre: nSI''' = "Sugar" • • • • 110 

33 Seneca word "da.kyo:wih" = "You tell me". 112 



Figure 

34 

35 

36 

37 

38 

39 

40 

41 

List of I11ustrations--continued 

,..., ,..., 
Seneca word "gy)?~h" = "It is said". · · . · 

,... 
Seneca word "99:\,leh" = "Human being, person". 

Seneca word "she:::l)h" = II Give her" . · · 
Seneca word " kni : ycs d" = "I, it tighten, tie". 

Seneca word "kda.khe?" = 
,... 

Seneca word "sgWa.:ge:h" = 
Seneca word "Sa.?9:a.:?" = .... ,.., 

Seneca word "a.:hsekse:g" 
it eat" . • • • • . • 

"I running". · · . 
"You, us see" · . · . 

"Crow" . . . · · 
= "~ou shau1d/ought . . . . . . . . . . 

42 Seneca word "a.:hsehse:g" = "You should/ought 
stay" . . . . . . . . . . . . . . . . . . 

xvi 

Page 

113 

115 

116 

· 120 

· 122 

· 124 

128 

142 

143 



ABSTRACT 

This dissertation is a report on the articulatory 

and acoustic investigation of Seneca speech as compiled by 

a native speaker of the Seneca language. The body of the 

dissertation consists of four chapters. In Chapter 1, 

earlier analyses of the sound patterns of Seneca are 

introduced and discussed. Several problematic aspects of 

Seneca are highlighted and these are discussed in later 

chapters. 

Chapter 2 is a sUbjective analysis of Seneca 

articulation. The author has discovered that the Seneca 

language is articulated from a different articulatory base 

(referred to as the "Seneca neutral position ll
), than is 

found in other languages. Of special interest are the vowel 

combinations as well as the sequences of consonants in 

syllable initial position such as /kn/ and /kd/ which are 

produced with a unique order of articulatory gestures. 

Chapter 3 displays the results of an acoustic study 

of Seneca speech. The primary instruments employed in this 

study were a sound spectrograph and a pair of pneumotacho

meters which were coupled to a specially modified surgical 

mask so that the air flow in the nasal and oral cavities 

could be measured independently. Many of the proposals made 

xvii 
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in the subjective analysis are substantiated by the results 

of the instrumental analysis. 

Chapter 4 presents a discussion of the theoretical 

consequences of this study. In particular, the facts of 

Seneca articulation suggest the inapplicability of the 

Chomsky & Halle distinctive features as presented in the 

book The Sound Pattern of English (1968). The author proposes 

supplementing the tongue body features high, low, and back 

with two additional features which specify a degree of mouth 

opening due to the tongue blade/mandible position. These 

additional features, [± open], [± close] are necessary to 

account for the articulation of Seneca. 



CHAPTER I 

INTRODUCTION 

Although the Seneca language and the Seneca people 

have been researched by missionaries, anthropologists, 

linguists, and other scholars for several centuries, the 

articulatory and acoustic aspects of the sound patterns of 

the language have never been researched in depth or, more 

particularly, by a native speaker who is also a Faith 

Keeper of the extant oral tradition to which the Longhouse 

people of the Six Nations of Indians still adhere. The 

Six Nations of Indians known as the Iroquois Confederacy or 

the League of the Iroquois consist of the following Nations: 

Seneca, Mohawk, Onondaga, Cayuga, Oneida, and Tuscarora. 

This investigation will make a contribution not only 

to the field of linguistics and the lroquoian communities, 

but also to the field of speech pathology as it relates to 

speakers of Native American languages. Further, because the 

Seneca language is one of the six languages of the Iroquois 

Confederacy whose Nations still practice total oral tradition, 

it seemed only natural that the area of phonology which deals 

with the spoken utterance would be chosen as the area of 

research. Moreover, the findings described herein pertaining 

to the articulatory and acoustic phenomena of the Seneca 

I 



language should pave the way to further research in these 

linguistic areas. 

Bertil Malmberg stated that: 

" •• • the traditional classing of the sounds 
of a language is a physiological classifica
tion, modified by acoustic, auditory, or 
functional considerations ••. 

.. Anyone wishing to learn to pronounce a 
foreign language properly will first have to 
acquire the mastery of a large number of new 
articulatory habits. He must accustom him
self to articulate the foreign sounds exactly 
as native speakers do in the language in 
question and not to continue using habits 
peculiar to his native language. We should 
not think that it is just a matter of 
learning a few strange new sounds and other
wise making do with sounds already known from 
our own habits, including intonation and 
other prosodic phenomena, has to be replaced 
by something new. Without a thorough 
knowledge of the phonetics of the two 
languages concerned, the language teacher 
will never succeed in teaching his pupils a 
perfect pronunciation of the new language." 
(1963:55,109) • 

Phonology, which studies the sound pattern of a 

2 

language, is primarily concerned with its oral expression and 

not its linguistic content, generally analyzed through 

grammar and vocabulary. Two main areas of phonological 

research, the acoustic and articulatory phonetics, are the 

areas of concentration of this dissertation. Malmberg 

describes these aspects most simply as: 



"(I) An acoustic aspect ••• studies the 
physical structure of the sounds used and 
the ways in which the ear reacts to these 
sounds; (2) an articulatory or phy.sio
logical aspect. • .deals with our voice
producing mechanism and the way in which 
we produce the sounds of language." 
(1963:1) 

For Seneca, an understanding of the physiological 

3 

aspect of the phonetic structure is necessary before further 

investigative work is conducted on the phonological, morpho-

logical, or syntactic level .. Hence, this analysis will 

expand upon the work of Wallace L. Chafe and in may cases 

will force revisions in Chafe's phonological proposals. 

Chafe has written not only a handbook of the Seneca language 

but a detailed technical text entitled Seneca Morphology and 

Dictionary (1967). It is from this latter technical work 

that examples will be drawn for comparison and discussion 

throughout this dissertation. Although Chafe's work is a 

valuable reference source the analysis of Chafe differs quite 

radically from the analysis proposed in this present study. 

In addition, this dissertation draws upon a remarkable 

linguistic analysis done in the l830s and l840s by Asher 

Wright, a missionary who lived among the Seneca. This 

reference was the one most frequently used by the author 

because the language contained in the text is the language 

the author speaks today. Asher Wright's phonetics are accurate 

and his insights into the structure of the language are superb. 

Before the concept of the phoneme was explicit, Wright 
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intuitively recognized the basis "for its existence and used 

it in his A Spelling-Book in the Seneca Language: with 

English definitions (1842). This understanding of the phonemic 

principle is demonstrated in the following quote: 

.. It is absolutely necessary for English 
readers to divest themselves of all the 
irregular and erroneous notions of spelling 
contracted by using the imperfect alphabet 
of the English language, and to remember 
that, in spelling Seneca, the same sound is 
uniformly associated with each character. 
Hence, in writing the language, our first 
object has been to hear correctly the 
several sounds of which each word is 
composed, in their order, and then to 
represent them by their appropriate 
characters, placed in the same order. The 
anomalous sounds of the English are so oddly 
expressed by combinations of characters, and 
so many letters are introduced which have no 
honest relation to the sounds, that most" 
persons find if very difficult to lay aside 
their bad habits and inconsistencies 
sufficiently to follow our simple truth-
telling system or orthography. But be it 
always remembered, if the reader will take 
pains to understand, and is able to enunciate 
the sounds represented by the several 
characters, and will distinctly enunciate them, 
in the order in which they are located, and with 
their appropriate relative degrees of force and 
time, and with the natural cadence and inflexion, 
he will read the language intelligibly, and -
abating the errors of the writer and of the 
printer -- with the same accuracy with which it 
is spoken by the Indian himself." (1842:3). 

The orthography used throughout this dissertation will 

be based on that of Chafe, but will utilize additional symbols 

which are necessary to accommodate the richness of the Seneca 

phonetic structure. 
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Chafe uses a phonemic (or even morphophonemic) system 

to describe Seneca phonology which he breaks down into "three 

major classes, i.e., VOWELS, CONSONANTS, and PROSODIC PHONEMES." 

(1967:5). These are displayed in the following two tables of 

syllabics and non-syllabics, Tables 1 and 2. 

Seneca Phonemes 

Syllabics: 

Table 1. Seneca Vowel Chart (after Chafe) 

- Front Central Back I 
high i u ! 

high-mid e 0 I 
I 

I 

'" N I 

low-mid €: J I , 
I 

low ae a I 

Non-Svllabics: 

Table 2. Seneca Consonant Chart (after Chafe) 

alveolar _palatal velar laryngeal 
I 

nasal n I 

stop t k ? 

fricative s 

affricate dz .... J' 1 

glide y w h 



Prosodic elements will not be dealt with in this 

investigation, only the two major classes of vowels and 

consonants. Chafe gives the following descriptions of 

syllabics and non-syllabics: 

Syllabics: 

Iii is a high front vowel [i]: nikaio?tE:h 
"the way it is", hotihikwae:Jh "he has 
put his hat on." 

lei is a high mid front vowel. Its high 
allophone [I] occurs in postconsonantal 
position before i or an oral obstruent: 
hoyei?Jh "it's rTght for him, fits him," 
70:nekanos "water." Its low allophone 
[e] occurs in all other environments: 
niyo:we? "how far it is", waskwe:s 
"long bridge", teyotya?tatenye?s "she 
changes her form". 

Ice I is a low front vowel [ae.]: hoce ht::>h "he 
has passed by", ?o?kawisce nOwE? "the ice 
melted." 

lal is a low central vowel. Its high 
allophone [AJ occurs in postconsonantal 
position before ~, ~, w, or an oral 
obstruent: waiwaste:is "he noticed it," 
hayasJ:n:>? "it was his name, "?Eyawi:sat 
"it will glance off of it." Its low 
allophone [a] occurs in all other 
environments: niakJhsa?a:h "he's got a 
small face", ha:ya:s "he calls its." 
Before E or J it is nasalized [a]: 
waEn0tes?a:?-"they prepared ll

, -

hehsaJtJ:h "ask him!" 

101 is a mid back vowel. It is weakly 
rounded. Its high allophone [U] occurs 
in postconsonantal position before i or 
an oral obstruent: niyoiwa:ke:h "how many 
different customs there are Ii, the final. 
o in ?o:nekanos "water.1I Its low 
allophone [0] occurs in all other environ
ments 10? Eno:we? "nothing but pole", 
kononJ?to:ts:):h "she has peeled the 
pototoes." 

6 



7 

IE/ is a low-mid front vowel. It is nasalized 
[E]: ?oYE?kwa?:):weh "native tobacco,1I 
ha?tekakE'hJe:h "mid-sununer". 

1)1 is a low back vowel. It is weakly rounded 
and nasalized [J]: ta:)w8y~? IIthey handed 
it to him: yJte?sk:Jtha? "she bakes it. 1I 

lui a high back vowel which is weakly rounded 

Non-Syllabics: 

Iyl 

Iwl 

Inl 

It I 

[u], occurs only in and adjacent to the 
morpheme -u?u:-I-u?u:- "be tiny," 
niwu?u:h "how tiny it is," niyuku?u:h 
"how tiny she is." 

is a palatal semivowel. After s it is 
voiceless and spirantized [Y] (distinguished 
from palatized allophones of s by being a 
slit spirant): hosyJ:ni:h "he-has made it." 
After h it is v01celess and optionally ~ 
spirantized, [Y] in free variation with [Y]: 
hothyo:wi:h "he has told about it", 
wa:khyo:W1? "he told me." After t or k 
1t 1S v01ced and optionally spirantizea, 
[y] in free variation with [y]: tyotye:ht:Jh 
"it's first," ?o?kya?k "I broke it off." 
Otherwise it is v01ced and not spirantized 
[y]: yeya:sJh "she is called," hayanJte:nye?s 
"he changes a tire. 1I 

is a velar semivowel. It is weakly rounded 
[w]: ?oiwawe:so? "there are a lot of things," 
?JkwEn~w1:sat "I mentioned it." 

is a released apico-alveolar nasal [n]: 
niyoniya:ye;.? "the way the snow is,1I 
?o?khnJ?kwa:ni:nJ? "I bought milk.1I 

is an apico-alveolar stop. It is voiceless 
and aspirated [ttl before an obstruent or 
open juncture: hotka?we;.h IIhe has provided it,ll 
hotha:? "he's talking," hakso:t "my 
grandfather." Between a nasalized vowel and 
open juncture, however, its aspiration is 
frequently so ~1eak as to be inaudible: 
?07kYEt "I hit it," ?isnJ:t "give it food!" 
It is voiced and released rd] before a vowel 
or resonant: nJ?tetwate? "it's between us," 
(inc-l.

u
p1.), satye::h "sit downt" 



/k/ is a dorso-velar stopo It is voiceless and 
aspirated [k'] before an obstruent or open 
juncture: ktakhe? "I'm running," he:awak 
"he's my son." As with t, the aspiration 
is often very weak between a nasalized 
vowel and open juncture: hatO:k IIhe used to 
say it." It is voiced and released [g] 
before a vowel or resonant: ?o?kek~?tsi? 
III took it apart,1I ?akYE:thJh III've planted 
it. " 

lsi is a spirant with blade-alveolar groove 
articulation [s]. It is always voiceless, 
and is fortis everywhere except between 
vowels: hoshe? II he , it is chasing himll, 
keswa~s "I dislike it." Before y it is 
palatalized [s]: hosyo:ni;h IIhe-has made 
it.1I Between t and i it is optionally" 
palatized ([s]-in free variation with [s]): 
we:nitsi:yo:h lithe day is good. 1I It is lenis 
intervocalically: wa:se? lIit's new." 

/j/ is a voiced alvelar affricate [dz]: kEj~h 
II fish" , je:nJ:h "grab it!1I Before i it is 
optionally palatized ([dz] in free variation 
wi th [dz]): wa: j i : h " it's dark," " black. " 

/h/ is a voiceless segment [h] colored by an 
immediately preceding and/or following 
vowel and/or resonant: hothO:te? "he's 
hearing it,ll hakatehwEh "he's corrupted me,1I 
?akhnJhs'):ni:h "r've built a house." 

/1/ is a glottal stop [?]: ho?hastE?~h "he's 
gotten strong," 1EYO?kce :h "it will become 
night," (1967:5,6). 

A cursory glance at Tables 1 and 2 suggests a 

relatively impoverished phonemic system in Seneca. A 

result of this dissertation is the proposal that the 

phonemic system is, in fact, richer than Chafe suggests. 

"For example, the phones [t] and [d) are argued to be 

allophones of different phonemes. Chafe proposes that 

the phones Cd] and [t] are allophones of a single phoneme. 

8 
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Moreover, the author will present a very rich phonetic systent 

and a larger phonemic inventory. These will be discussed in 

the chapters which follow. 

Chapter 2 gives a subjective analysis based on the 

proprioceptive judgments of the articulatory processes of 

the sound patterns of Seneca which are discussed and compared 

to the English sound patterns described by American linguists. 

Diagramntatic profiles, photographs, charts, and tables are 

used to assist the reader in understanding the radically 

different articulations of Seneca as compared to English. 

Chapter 3 is an instrumental analysis of the acoustic 

aspects of Seneca. Spectrograms and air flow 

diagrams visibly illustrate the speech patterns and permit 

the reader to view first-hand the differences in the speech 

patterns between Seneca and English as well as the air flow 

profile differences of the nasal and oral cavities during 

articulation. 

Chapter 4 provides a discussion of the theoretical 

consequences of Seneca articulations with illustrative 

charts, tables, and spectrograms accompanying the claims 

posited. 

Furthermore, this dissertation can be viewed as a 

response to E. U1dall's comment in his Review of Peter 

Ladefoged's IIA Phonetic Study of West African Languages, 

An Auditory-Instrumental Survey", IJAL: 32.1 (part 1)~98-99 

which reads as follows: 



IliA similar study for American Indian languages 
would be most valuable. The paucity of 
instrumental studies in this field has often 
been remarked. II I (1966: 99) • 

10 



CHAPTER 2 

A SUBJECTIVE ANALYSIS OF SENECA ARTICULATION 

The following analysis was carried out by proprioceptive 

judgments of the positions of the articulators during Seneca 

speech. The subjective analysis will then be cross-checked 

and supported in the instrumental analysis in Chapter 3. 

Articulatory description will begin with Seneca vowels 

followed by the consonants and then with the co-articulations. 

The tedious procedure involved in arriving at the 

articulatory descriptions; is based on the following procedure: 

the author sat at a desk complete with typewriter, in front 

of a full-length mirror and slowly articulated the Seneca 

sounds repeatedly while looking in the mirror (using a hand 

mirror when necessary) to assist in determining the position 

of the articulators at various points in the mouth during the 

production of the sounds, then proceeded to type the descrip

tion. It should be noted that part of the Seneca cultural 

traditions require an acute awareness of the sensory modes 

not only of speech production but hearing, sight, and touch. 

Moreover, even though people in general are not consciously 

aware of the position of the articulators in speech production, 

with some training it is possible to change a habitual 

11 
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posit:ion of the articulators that one is accustomed to in his/ 

her native language upon learning another language. 

Vowe"ls 

The most important aspect of the Seneca Language is 

that the neutral speech position is radically different 

from the neutral position proposed for English and other 

languages. In The Sound Pattern of English (1968) Chomsky & 

Halle made the following claim: 

"In most x-ray motion pictures of speech, 
it can readily be observed that just prior to 
speaking, the subject positions his vocal tract 
in certain characteristics manner. We shall call 
this configuration the "neutral position" and 
shall describe some of the ways it differs from 
the configuration of the vocal tract during 
quiet breathing. In the latter state the velum 
is lowered, thereby allowing air to pass 
through the nose; in the neutral position, on 
the other hand, the velum is raised, and the 
air flow through the nose is shut off. The 
body of the tongue, which in quiet breathing 
lies in a relaxed state on the floor of the 
mouth, is raised in the neutral position to 
about the level that it occupies in the 
articulation of the English vowel [el in the 
word "bed"; but the blade of the tongue remains 
in about the same position as in quiet breathing." 
(1968:300). 

In contrast, for the neutral position in Seneca, 

the blade of the tongue is raised to the roof of the mouth 

and the tip is anteroflexed (term coined by Richard A. Demers) 

against the lower teeth and gum, and the mandible is 

slightly lowered with the sides of the tongue on the upper 
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and lower premolars and molars. It is from this position 

that Seneca vowels and consonants are produced. 

The vowels in human speech are produced by different 

shapes of the :cesonating vocal tract. The major articulator 

in the production of the vowels is the tongue which in 

different positions in the vocal tract alters resonant 

characteristics of the tract and hence influences production 

of the different vowels. Sloat, Taylor, and Hoard 

described vowels as: 

" ••• speech sounds made by shaping the oral 
cavity while allowing free passage of air 
from the lungs. The primary criteria for 
the classification of vowels are: (1) the 
distance between the top of the. tongue and 
the roof of the mouth and (2) the retraction 
of extension of the tongue." (1978:10). 

For example, the vowel Iii is described as a high 

front vowel in English which means that the tongue body is 

high and the blade is raised toward the alveolar ridge. 

The diagrammatic profile of this vowel Iii is given in 

Figure 1 below. 

Front Vowels 

The articulation of the Seneca vowel Iii however, 

is very different, as is the case with all the other vowels. 

Starting from the neutral position in Seneca, the articulation 

of the front vowels proceed in the following manner. 

To form the vowel Iii in Seneca, the tongue blade 

is "rolled" forward, touching the hard palate on the roof 



~ ... . ', . , 

Figure 1. Position of the tongue in articulating 
the English vowel Iii. 

14 



15 

of the mouth. The rnan.dible is slightly lowered as the mouth 

opens with the tip of the tongue remaining firmly pressed 

against the lower gum and teeth and the sides of the tongue 

pressed against the upper and lower premolars and molars. 

The tongue body and the blade are therefore in a high position 

in the mouth. A diagrammatic profile of the articulation of 

Seneca /i/ is given in Figure 2. 

The Seneca front vowels a·re /i/, /e/, a nasal /E/, 

and /CE:/. 

In moving from the Seneca vowel /i/ to the Seneca 

vowel /e/, the tongue blade/mandible complex drops slightly 

but in contrast to English, the tongue body remains high. 

The tongue blade retracts slightly from its position on the 

palatal region and the tongue tip remains pressed against 

the lower gum and teeth with the sides of the tongue 

against the upper and lower premolars and molars. 

In articulating the Seneca nasalized vowel which is 

written aS/E/, the tongue blade/mandible complex drops 

slightly more than for the vowel /e/. Moreover, the tongue 

blade retracts a bit further from its position on the palatal 

region for the /e/ and the tongue tip is in the same position 

as it was for the previous two front vowels. 

In moving from the articulation of Seneca /E/ to the 

Seneca /CE/ vowel, the tongue blade/mandible complex lowers 

another degree from the nasalized vowel described above. 

The lips spread slightly although the body of the tongue 
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Figure 2. Position of the tongue in the articulation 
of Seneca Iii. The tongue tip is pressed 
against the 1m-,Yer gum and teeth and the sides 
of the tongue pressed against the upper and 
lower premolars and molars. The blade is 
"rolled" forward and actually touches the 
palatal region of the roof of the mouth. 
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remains high and the tip of the tongue remains in the lower 

cavity behind the lower teeth. There is more pressure on 

the teeth and gum than there was in the articulation of the 

Seneca vowels Iii, lei, and lsi. 

The mouth openings and lip positions in the articula

tions of the Seneca front vow~ds are shown in the photographs 

of the author articulating these sounds. These are shown in 

Figure 3. 

The reader will note that there is very little 

difference actually in the madible and lip configuration in 

articulating the Seneca vowels in contrast to English. It 

could be said that in the articulatory process of Seneca 

vowels, the tongue "walks" along the roof of the mouth by 

degrees from the Iii position until it reaches the lrel 

position. Further, it has often been remarked that the 

Iroquoian languages can be spoken with a pencil clenched in 

the teeth. This is true and serves to underscore the 

different base of articulation of Seneca speech. 

The body of the tongue, when articulating various 

front vowels in Seneca, remains high in contradistinction 

to English. In English, the tongue body and blade lower 

successively as the front vowels lil,/e/. and lrel are 

produced. In English then, when the vowel lael is produced, 

the body of the tongue is in a low position. This is not 

the case in Seneca where the tongue body remains high and only 

the blade lowers together with the mandible. 



/i/ /e/ 

lsi /ae/ 

Figure 3. Photographs of the author's mandible and 
lip configurations in articulatjnq the 
vowels /i/, /e/, /€/, and 1~1 in Seneca. 
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Figure 4 below is a diagrammatic profile of the 

author's perception showing the positions of the contact points 

of the Seneca front vowels. 

Back Vowels 

Before a description of the back vowels is begun it 

is imperative to mention the crucial role the lips play 

in the articulation of English back vowels. In English back 

vowels, as the tongue moves higher toward the velum, the 

lips become more and more rounded. 

The articulation of Seneca back vowels is quite 

different, however, from the articulation of English back 

vowels. Although"the lips play an important role in the 

articulation of English back vowels, this is not the case in 

Seneca. Moreover, the tongue root is much more active in the 

articulation of Seneca vowels than it is in English. Finally 

the back vowels can be articulated from the Seneca position 

in which the tongue tip remains behind the lower teeth and 

lower gum and the sides of the tongue remain on the lower 

molars and premolars. 

In the English back vowels, as the tongue moves 

higher, the degree of rounding of the lips increases; thus, 

101 has more lip rounding than lal and lui has more lip 

rounding than 101. The body of the tongue for these English 

vowel articulations of lui, 101, and laj is in a high, mid, 

and low position respectively. The tongue blade remains lax 



( 
. , 

Iii /el /i./ /ce / 

Figure 4. Diagrammatic profile of the author's perceptions 
of the points of contact for the Seneca front 
vowels: Iii, lei, lEI, and Ice I. Velum is open 
for the nasal vowel. 
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and low position respectively. The tongue blade remains lax 

and lowers with each successive lowering of the tongue body. 

Figure 5 below is a diagrammatic profile showing the 

positions of the tongue in the back part of the mouth for 

the English back vowels. 

Figure 5. Profile of English back vowels. From: Malmberg, 
Phonetics 1963:18. 

In contrast, the Seneca back vowels lui, /0/,/5/ 

and /a/ are articulated mainly by variation in the·tongue 

body and tongue root configurations. 

In articulating the Seneca lui, the tongue tip is 

behind the lower teeth and gum as the tongue body is raiaed 

to touch the velum. The mandible lowers as the tongue tip 

is pressed against the lower gum and teeth although the sides 

of the tongue are pressed against the premolars and molars 

of the upper and lower teeth. 

In moving to the Seneca /0/ position from the /u/ 

vowel, the tongue body lowers slightly as it retracts and 

approaches, but does not touch, the uvular area. The tongue 

blade is low with a slight groove caused by the tongue 

tip against the lower teeth and gum while the tongue 



body remains high. The tongue sides are on the premolars 

and molars of the lower teeth. 

22 

For both the lui and /01 vowel articulations, there 

is no lip rounding. This is shown in Figure 6 which has 

photographs of the author articulating these Seneca back 

vowels. The acoustics of the production of these Seneca vowels 

will be discussed in Chapter 3. 

During the articulation of these Seneca back vowels, 

the mandible remains relatively fixed. For the lui, 101, 

and 1;1 vowels, the mandible is relatively high and drops 

slightly during the articulation of lal. The relative 

mandible positions are also shown in Figure 6 above. 

Even though the articulatory positions for the 

production of the Seneca lui, 101, and lal vowels strongly' 

differ from the positions used in creating English lui, 

101, and lal, the corresponding vowels sound similar. 

Figure 7 illustrates the author's perception of 

the various positions of the tongue in forming the Seneca 

back vowels. 

From the articulatory descriptions 'given, the 

Seneca vowel phonemes would be the following: 

Front vowels: Iii, lei, Itl, lcel 

Back vowels: lui, 10/, /3/, /a/ 

As a consequence of the extremely different Seneca 

vowel articulations, they do not fit into the vowel 



/u/ /o/ 

IS! /a/ 

Figure 6. Photographs of the author articulating 
the Seneca back vowels: 
/u/, /o/, /~/, and /a/. 
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/u/ /0/ /J/ /a./ 

/u/:----
/0/: 
/3/:-. -.-. 
/a/: "_._._. 

Figure 7. Author's perception of the tongue positions 
of Seneca back vowels: /u/, /0/, /5/, and 
/a/. Velum is open for the nasal vowel. 

24 
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triangle generally used to illustrate the various vowel 

positions in English. Discussion of this topic will take 

place in Chapter 4. 

Vowel combinations 

Seneca vowels may combine in sequences of two to 

five vowels in number. The combinations of two vowels are 

shown in (1) below together with word examples in (2). 

Sequences of different vowels are possible and common1and 

the unexplained gaps appear in the vowels preceding or 

following the lui and the two nasals lEI and 13/. 

(1) Two-vowel combinations: 

Iii lei lEI Ice il lui 101 131 1a.1 
,... ,... 

ii ei e:i cei ui oi :.li a.i 
,... ,... 

ie ee e:e a:e oe Oe a.e 
,... ,... ,... ,... 

5E ie: ee: e:e: cee: oe: a.e 
ice ece aea: oce oce ace 
iu uu 

io eo 
,... 
e:o ceo 00 ao 

. ,... ,... 
ceO 

,... ,...,... 
a5 l.~ eQ e:o 0::) ::)0 

ia. ea. e:a. oa. a. a. 
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Word Examples of Two-Vowel Combinations: 

ii hihi:ih Great horned owl. 
ie i:eh He thinks. 
iE' hi:€,:de? They are in front. 
ice hadi : ce gwas They take out/choose it. 
iu niu1u:h He tiny. 
io ojio?gwa7 Ankle. 
iO dE'~di~da?is They going make hole in tree. 
ia. i:a.s He, it eats. 

ei ye:ih Six. 
ee ne:e? That correct. Yes, that it. 
e€' on5?ge:sh It, milk, drinking. 
ece je: ce t You, it use. 
eo a.weo?da.? Pipe. 
e~ ye:Oh She, woman/female. 
ea. he:a.? Him, I take. 
N N 

Ei ga.iE:i:yo:h It, fire good. 
Ee oWE:e? It, it, moss on. 
~~ og~:~? Ashes. 
t'o EoyadaYEde:tet He, himself make seen. 
t'~. a.w€,:~h Flower. 
'€a. -Ea.onia.g He will make a road. 

cei gae : id Tree. Tree standing. 
cee hosdowce : e? He, headdress wear. 
ce~ o?gce :~h _ The wind blew. 
ceae : heyce : ce d:'h Where bridge is being put on. 
ceo gwce :oh Owl. 
ce5 gae :5h It, female animal. 
rea. nyce : a.h Little boy. Small boy. 

ui deyuisgwad It slippery. 
uu niwu?u:h It tiny. 

oi oi:wa.? Matter. For reason of. 
o~ oeghgo:d Cattail. 
OE o:Ed:l:h In front. Ahead. 
ore ~o:ce ?se:h It, her catches up to. 
00 Egno:ogwa:g It will eat corn soup. -00 gano:~? It expensive. -oa. o:a.gwEn It, wide road. 
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Word Examples" of Two-Vowel" Combinations - continued 

,.., ,.., ,.."" 
Oi ha.dOisOhgwa? He request. He asks. 
Oe s:>:eh Night time. 
nee g0:ce gWEh She has selected. 
~~ y~EJade? The earth. ,..,,.., 

da.:n5:3i15h He rejoices in it. OJ 

a.i wa.:i? I thought. 
a.e osa.e?da? Bean. 

...... wa:E'? He said. a.E -a.CE dewa.ee :C? Lacrosse. 
ao ga.:oh This way. 
ct5 

,.., 
ga:Ohda? It, my ear. My ear. 

a. a. gaga:a? Tale. 

Examples of vowel combinations of three, four, and 

five vowels are shown below in (2). 

(2 ) a.Oe:sad 

dewa.ce : 07 

oeee ? 

oece ?da.? 

oeohgo:d 

oda.eo:Qh 
,.., 

aoce :~h 

wa.eoa.:0h 

oa.i:yo:h 

Joyful. Mater for rejoicing. 

Lacrosse. 

Cornstalk. 

Feather. 

Cattail. 

It is covered with a veil. 

It is at the end of the pole. 

She hills (mounds) it up. 

A good path/road. 

Consonants 

The Seneca consonants are also formed from the 

Seneca neutral position as described earlier. The articulatory 

descriptions of the consonants will be discussed in the 

following order: stops, affricates, fricatives, nasals, and 

semi-vowels. 
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Stops: The Seneca ·language has the following stops: 

/t/, /d/, /k/, /g/, and /1/. 

The /t/ phoneme in syllable initial or syllable final 

position is articulated with the teeth in clenched position, 

the tongue tip is behind the lower teeth and lower gum with 

the blade Il rolled" against the upper teeth and the alveolar 

ridge. The length of contact is approximately two centi-

meters. The tongue body is in a high back position approaching 

the palatal-velar area. 

When the stop is released, the teeth separate slightly 

due to the lowering of the mandible and the release of the 

stop is accompanied by aspiration. There is no voicing 

accompanying this stop. 

Word examples of this articulation are listed in 

(3) • 

(3 ) tiga. :g5n It must be so. Doubtless. 
,... 

tiga.:ye:? There had been some left there. 

tige'?sgwa.? When I had been there. 
,.... 

tiga.gwe:g~h Everywhere. 

In syllable final position /t/ is usually released 

but mayor may not be aspirated, varying according to 

native speaker preference. Under certain circumstances 

and in some cases, the /t/ does not have to be released. 

Examples of words in this position are shown 

under (4). 
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(4) desdat You, stand up! 

'" dc:skda.t I will stand up again. 

ye~nyet Let her speak! 

ogyet I awoke. 
.., 

oje:ee t It is weak. 

When /t/ is followed by a long vowel in syllable 

initial position, a similar tongue configuration for the 

syllable /t/ discussed earlier is used. However, the tongue 

is pressed forward, the blade protrudes and is forced between 

the teeth, creating an interdental articulation. As soon as 

the /t/ is released, the mouth opens slightly as the mandible 

lowers, separating the teeth and with the tip remaining 

pressed against the lower gum, the blade springs back away 

from the upper teeth. 

Examples of words with this articulation are given 

in (5) below: 

(5) ta.: se: g You must not eat it. 
v 

ta.: se:h You must not do it. 

ta.: se: t You must not go there. 
,., 

te:dc:h Yesterday. 

tee : gwa.s He takes out/selects some. 

to: h a.h Almost. Nearly. 

The sides of the tongue remain against the upper 

and lower molars in all the articulations of the /t/ phoneme. 

Word internally and syllable finally, the /t/ phoneme 

is released with mild aspiration. Word examples follow in (6). 
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(6 ) otgih l;t is dirty. Dirty. 

otg£:h It is rotten. Rotten. 
,.., 

otgO~ It is poison. Poison. 
,.., 

otgOk It was poison. 
,.., 

hetge:? Upper. Above. High. 

The phoneme /d/ is a stop articulated in a similar 

manner to the /t/ when it is followed by a vowel with the 

exception that more pressure is felt in the tongue tip and 

on the lower teeth as the /d/ sound is produced. For 

example, in the words in (7) below, the first three are 

produced with an equal amount of force within the tip and 

blade of the tongue. "',.., In the fourth word "dasa)CE :ntoh" 

"You pull it", less pressure is felt within the tongue blade. 

(7) dii»gwa:h I do not know. 

di?gwah Possible. Possibly. Whether. 

de?j"o:? Frail. Not strong anymore. 
y .... 

dahsa) ce : ntoh You pull it. 

dagy3h Give us. You give us. 
,.., 

do:ge:s Yes, it is so. Truly. Indeed. 

dasha:h Hand it to me. 

" ... In a word such as desa]e:e:h "The two resemble each 

other," the force or pressure becomes slightly less on the 

tip of the tongue. The /d/ in this word gently springs 

back from the upper and lower teeth. 

The /d/ is voiceless Cd] in syllable initial po~ition. 
o 

It differs mainly from the /t/ in that /d/ is never aspirated, 
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whereas It I is always aspirated in syllable initial position. 

The feature ± tense seems appropirate to differentiate /t/ 

from /d/ with /t/ being +tense and /d/ being -tense = lax. 

The phoneme /d/ in syllable initial position word 

medially is also voiceless and later when the consonant copy 

phenomenon is discussed, the reasons why this syllable initial 

/d/ sound is voiceless will be given. 

In syllable final position /d/ is generally voiced 

as in the following words: 
,... ,... ,... 

(8) de:w!)dGgod Pierce. It will go through. 

oeohgo:d Cattail. 
,... 
e: swa. : a.d It/you will pass youiit. 

kni :yce :d Let me confirm, tie, draw tight. 

Chafe does not consider It] and [d] to be separate 

phonemes although by the genefa1 criteria of establishing 

phonemes, /t/ and /d/ should be classified as such. In (9) 

below are displayed some minimal pairs that differ only 

in the inita1 consonant: 

(9) v. te?)o:'? 

" de?)o:? 
,... ",... 

te:?)G? 

te?dwehs 

de?dwehs 
,... 

to:ge::h 

'" do:ge::h 

If one was able. 

Not strong anymore. Frail. 

He is at home. 

If I had been there with you. 

I was not there with you. 

What he had seen at a particular 
time. 

Together. 
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The phoneme Ikl is generally a tense high back velar 

stop consonant but has palatal (+hi -bk) and uvular (+bk -hi) 

positional variants. Some examples of words with initial 

Ikl are listed below in (10): 
,... 

(10 ) ke:tge:? I am a bad yeller or shouter. 
,... 

ke:y~? Let me give her. 
,... 

ha.?kowa.ne:h He is a big eater. 

ga.kwa.? It is food. Food. 

yokha.s It leaks. 

The release of this consonant in syllable initial 

position is always accompanied by aspiration. The point of 

contact of this consonant is determined by the surrounding 

vowels; in particular, the following vowel. 

Before an IiI or Iyl, the point of contact is very 

far forward in the palatal region. We symbolize this contact 

with the phonetic symbol [~] or [kYle 

This phoneme is produced from the neutral Seneca 

position with the tongue tip pressed against the lower gum 

and the blade rolled forward to touch the lower teeth. The 

body of the tongue then makes contact at the palatal region 

and the tongue tip acts as a fulcrum. 

An important aspect of the articulation of Seneca 

is the relationship between the phenomenon of "walking 

back" along the roof of the mouth which we saw in the front 

vowels (Figure 4) and in the "walking back" along the roof 

of the mouth that occurs with the articulation of the Ikl 
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that occurs before the front vowels. The point of contact 

of the /k/ before a vowel is identical to the point of 

contact the tongue makes in articulating the isolated vowel. 

The only difference is in going from /k/ plus vowel sequence 

is that in the beginning, the center of the tongue is placed 

against the roof of the mouth blocking the air flow but the 

center of the tongue drops, forming a groove which allows the 

vowel to be produced. 

The phoneme /k/ has these different positions: 

(11) kY da?kyo:wih Tell it to me. Tell me. 
,... 

ke ke:yO? Let me give her. 
,... ,... 

ke: dekni:ke:h They (the two women) are twins. 

kce go?kce' geh On her skirt. 

There is little to be said about syllable final 

ve1ars except that they are released and mildly aspirated 

after all vowels. Word examples follow in (12) : 

(12) okda? Rind. Shell. 

haksa?a :h Boy. He is a little boy. 

odok The end. 

hak?so:d He is my grandfather. Grand-
father. 

desek You pick it up. 
,... 

de:sek You will pick up/take up. 

oksa? Dish. 

ska:d One. 
,... ",... e:sah]:Jk You will be afraid. 
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You may ask the question: "Does the tongue "walk 

back" for the back vowels?" Yes. The "walking back" of the 

tongue continues in the articulation of the tongue body 

plus vowel sequences. That is, for a /k/ the tongue touches 

the roof of the mouth in the velar and then as the sequence 

of syllables /ku/, Iko/, /kQ/, /ka./ is made, the point of 

contact eventually reaches the uvular regions; thus, Seneca 

has uvular stops. Phonetically, then, the words in (13) 

should be written with the phonetic symbol [a.] as is demon

strated. 

(13 ) ga.?ka.:a.~ 
h 

[Ga.?q a.: a.~] Skirt. It is a skirt . 

wa.:kha.s3:go? 
.... 

[wa.Gqha.hsO:ggo?] He separated them. 

one:khwa.? h [one: q 0.1] Bloodroot. 

ga.tga.:a.? [Ga.tGa.: 0.1] Sometimes. 

ga.:go?k [Ga.:Go?k] Boiled bread. 

The lax'phoneme /g/, as shown below, has a uvular 

articulation before the back vowel /0./. The best cases of 

the tongue body consonants occur with the /g/ phoneme which 

is discussed herewith. 

Seneca /g/ is similar to the phoneme /k/, but is 

never aspirated. In syllable initial position, it is 

voiceless and in syllable final position, it is mildly voiced. 

As was the case with phoneme /k/, the point of con'tact of the 

/g/ will vary depending on the relative position of the 

preceeding or following vowel. Some examples exhibiting the 
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uvular articulation of the /g/ are given in (14) • Phonetic 

symbols: [G]:::uvular /g/i Iq]:::uvular /k/. 

(14) ga?ga:? [Ga?Ga:?] Crow. 
0 0 

ga?ka:a? [Ga?qha: a?] Skirt. 
0 

gaga:a? [GaGa:a?] Tale. 
0 0 

ga:3yo? '"" [Ga: Jyo?] The boat is in the water. 
0 

otga:dat [otGa:dat] It stood up. 
0 

ga?ganashce '"" Knife. [Ga?Ganashce ] 

At this point, the phonetic transcription can be 

made even more precise in that the Seneca /a/ vowel adjacent 

to a uvular consonant has a pharyngeal property. Thus, the 

forms in (14) are shown in (15) with the pharyngeal quality 

of the vowel indicated. 

(15) ga?ga:? [Ga?ga:?] Crow. 

ga?ka:a? [G~?qha:a.?] Skirt. 

'"" -ga:~yo? [g a. :~'Yo?] The boat is in the water. 

otga:dat [otGa.:da.t] It stood up. 
'"" 

ga.?ganashce [Ga~Gana.shce ] Knif~ 

As was the case with /k/, the /g/ has positional 

variants along the palate depending on the following vowel. 

Some examples are given in (16). 

(16) gi~sEh It may be that. Perhaps. 

gi:d5h I mean. 

gye:h Some. Part of. 

sa.gyeh Again, I have awakened. 

gE:d3h What it means. 



" "" ]isge::h 

gee : it 

gya.?di:h 

gyO?'J? 

da.gyOh 

3gyeh 

o?gya.k 

a.gya.?dowE3h 

Ghost. 

Tree. 

I alone. 

It is said. 

Give us. 

Inside. 

I cut it. 

I have received it. 

The phoneme /g/ is voiceless in syllable initial 

position and weakly voiced in final position. 

/?/ represents the glottal stop phoneme. Seneca 

has at least two types of glottal closure which beco.mes 

evident through the spectrographic analysis. One is a 
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true glottal stop and the other is a series of glottal pulses 

which appear on the spectrogram as wider separating of the 

striations in the speech pattern. Moreover, there appears 

to be another stop which can be hypothesized as a chest wall 

stop for purposes of this investigation. It appears as a 

stop in the spectrogram by the gap in the visual record and 

this will be discussed in Chapter 3. 

True glottal stops are given in (17) below: 

(17) ga.?ga.:? Crow. 

ga.1ka.:a.? Skirt. 

ga.ga.:a.? Tale. 

oi:wa.? For the matter of. Matter. 

ga.3:w5? Canoe. Boat. 
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Affricates: Seneca has four affricates which are: 
v v 

/ts/, /dz/, /c/, and /j/ 

The tense /ts/ phoneme is produced from the Seneca 

neutral position. The tongue is pressed firmly against the 

lower gum and the blade is rolled against the lower and 

upper teeth up to the alveolar ridge'. When the stop is 

released, the tongue moves slightly back in the manner ,of a 

typical fricative but the fricative part of the sound is 

produced primarily behind the slightly parted teeth. The 

differences in how the phoneme /s/ fricative is articulated 

with different parts of the tongue at different places along 

the vocal tract, between English and Seneca, will be discussed 

later is this chapter. Some word examples in which the 

phoneme /ts/ occurs in Seneca are given in (18). 

(18) tsi:wa.:eh 

otsi,?gwa.:d 

oga.tsiwre : n'3~ 

tsetgwa.:dih 

tsa.?ga.:d 

dewa.gets3sd3h 

In the beginning. To begin with. 

It is bent. Crooked. 

I went to see it. 

To your left. Left side. 

They/it are/is the same. 

I am sneezing. 

The phoneme /ts/ can occur word medially but it is 

always in syllable initial position. Thus, there is no 

syllable or word final phoneme /ts/. 

The lax phoneme /dz/ is produced in practically the 

same manner as the phoneme /ts/. As is the case with /ts/, 

the /dz/ is voiceless. In the articulation of the initi.al 



/ts/ sequences, there is much greater tension throughout 

the tongue tip and blade during the articulation of this 

sound. On the other hand, /dz/ is accompanied by a much 
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more lax muscular tension in the tongue tip and blade. Like 

/ts/, the /dz/ phoneme also nevers occurs in syllable final 

position. 

The author has noted that there was no evidence of 

a /dz/ phoneme in the referenced work done in the 1800's and 
v 

that a /j/ or Idyl was used instead. It was not until the 

early 1900s that a /dz/ began to appear. Furthermore, the 

use of /dz/ and /r/ follow native speaker preference to date 

and both are still in use on the Seneca reservations in New 

York State and Canada. 

(19 ) 

Examples of /dz/ are given in (19). 

" ogeo?dza.? "'" ogeo?J a.? 

"'" "'" v 
ga.n~?dza.? "'" gan~?ja? 

"'" "'" "" V"'" ge::dz~? "'" ge::JJ'? 

no?dza.? "'" no?~a.? 

Grass. 

Kettle. 

Fish. 

Tooth. 

" sa.hdzowa.e:h"" sa.hJowae:h Wash you hands. 

"'" v '" , a.knodza.nJ:s .... tt.knoJa.n~:s I have a tooth ache. 
~~ ~~~ 

tsiyJe:dza.:se:?"'" tsiyOe:Ja.:se:? When the world was new. 
v v 

The tense phoneme /c/~[c] is produced from the Seneca 

neutral position with the tongue tip in the lower.gum and 

the blade is rolled forward and pressed against the teeth 

along the alveolar ridge and extends back to the alveo

palatal region. When the affricate is released, the point 



of constriction for the fricative part is in the alveo-

palatal region. Some example words illustrating the 

articulation of the sound are given in (20). 

(20 ) V. ....". h 
c~gege:J~ 

v .-
citga.:dOh 

~a.?da.:deh 
.., 

o?ces 

When I was an old lady. 

When I used to say it. 

By your side • 

You mix together. 
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v. h 
c~wa.:e At first. In the first place. 
oJ '" ciswa.:y:::>? When you came in. 

'" '" hotcigwa.hd~? He went around in circles. 
\! The phoneme Icl follows the pattern established with 

the Itsl and/dz/; namely, it occurs only in syllable initial 

position. 

The phoneme Ijl is formed in an analogous manner to 
v the phoneme Icl but is produced with less tension in the 

articulators. It is therefore lax and voiceless and only 

occurs in syllable initial position and some examples are 

given in ( 21) • 

(21 ) t(. d v 
J~s a.?ca.? 

"'h J~ sa.:s 
v.v,.; 
J~snet 

i~eh 

gJda.reh 
v 
Je:cet· 
. .f 
~Je:n 

v ,.., 
Jo?da.iye:s 

Calf. 

You two are seeking it. 

You two speak. 

You wake up! 

Immediately. Shortly. 

Use it. 

Hit it! 

It becomes hot. 



~~~ 
dEjE? 

de~a:di:h 

~a:dak 
~~ 
]Q:yiag 

v 
ogeo~Ja? 

~ ~~ 

gE:]8? 

v no?]a? 

She will return. 

I live with you. 

(dza:dak) Seven. 

Robin. 

(ogeo?dza?) Grass. 

(gan3?dza?) Kettle. 

(ge:dz5?) Fish. 

(no?dza?) Tooth. 

40 

Fricatives: There are three fricatives in the Seneca 

language: lsi, I~I and Ih/. 

lsi is phonetically a voiceless bidental fricative. 

The term bidental is used to indicate the major point of 

turbulence occurs between the slightly parted teeth and the 

tongue blade which is pressed very near the back of the 

teeth. Recall that in the Seneca position the tongue tip 

is placed against the lower gum and therefore cannot be 

the point of turbulence. It is the area behind the point 

on the blade where the turbulence occurs. This is one of 

the striking differences between Seneca articulation and 

the articulation of lsi which have been observed in other 

languages. 

There appears to be two allophonic variants of lsi 

in Seneca. A tense form which appears in syllable initial 

position and a lax form which appears in syllable final 

position. Some examples are given in (22). 



. (22) si:gwa.h 

si?! 
v ..... 

sehso:e:h 

se:n3h 

see :goh 

sa.:d3h 

sa.:yE'? 

sgE':n3h 

sgo: ee k 

s3?ne:g 
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Go away. Over there. 

Look! See there! 

You are strong. 

Skunk. 

Don't do it. You must not. 

Three. 

You select one. You choose one. 
You take out one. 

You say. 

You have. 

Peace. Well being. Well, in 
health. 

Frog. 

You take it away. Get it out 
of the way! 

The phoneme I~I is a tense voiceless alveopalatal 

fricative but without bidental articulation. The tongue 

tip is placed against the lower gum but the tongue blade is 

arched upward and contacts the roof of the mouth in·the 

alveopalatal region. Thus, a relatively long cavity is formed 

between the lower gum and the alveopalatal region. 
v Some words in which the lsi occurs are given in (23). 

(23) 
v ..... 
si:::>h You woman 

v. h Sl.:gwa. Further. Yonder. 
v ..... 

sehso: e:h You are strong. 

" e:sed You awaken him. 

..... " ..... e:se:to? You will plant it. 



"' .... sJweh 
t/ .... 

ha.s;):nih 
., .... 

hos:):ni:h 

" .... -a.ga.tsisJdO:nih 

.... " .... e:sa.de:t 
v .... 
sa.: sJh 

sa.i'di:h 
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Over there. 

He is making it. 

He made it. 

I am day dreaming • 

You will fall. 

You are called. 

You alone. 

These illustrative examples of the lsI only occur in 

syllable initial po~ition. In this way it patterns in a 

parallel manner with the affricates. 

The phoneme Ihl is a voiceless qlottal constri.ctive 

fricative which can have secondary points of frication along 

the vocal tract. These points of articulation correspond 

exactly to the position of the tongue in forming the various 

Seneca vowels. In other words, an Ihl plus IiI sequence 

will have a palatal fricative before the IiI vowel. In 

many ways, this is like the Ihl in English in a word like 

"huge. 1I The /h/ before the /a/ vowel is in fact a uvular 

and is accompaned by uvular frication which we will symbolize 

by [xl. None of these different /h's/, however, function 

contrastively in Seneca and are all, therefore, members of 

the phoneme we have symbolized by /h/. /h/ can appear in 

all positions in a word and some examples are shown in (24). 

(24 ) hi:g8h 

hi:g'Qh 

he?gE:h 

They (the two men) see. 

That one. That there one. 

My brother, younger than myself. 



hetgEh 
,.., ",.., 

hE?J :)? 

hE1Eh 

hee ?gwa.h 

hee gwa.s 

ho:riE:h 

ho?nih 

hJgweh [xJ~gWeh] 

ha.:w£:h[xa.:wE:h] 

High. Above. Upper. 

He is home. He resides. 

No. 

Also. 

He picks out. He selects. 

They have said. 

His father. 

Young man. 

He said; 
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Nasals: There are three nasals phonemes in Seneca; 

In/, Inl and I~/. 

The phoneme Inl is an alveolar nasal although the 

point of contact of the tongue reaches from the lower gum 

~long the teeth to the alveolar region. The tongue blade 

is rolled against the lower and upper teeth. In other 

words, the Seneca phoneme Inl is produced much like the 

Seneca phoneme Idl except that the velum is lowered which 

couples the nasal and oral cavities and the sound is always 

voiced. Some examples are shown in (25). 

(25 ) nee Rather, rather than. More than. 

nis You. 

ni:? Me. We. 

ne:ei' That is correct. Yes, that is 
it. 

ne?hoh That is enough. It is so. 

ne?dih But this. But that. 
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neh The. That. 

"" ne::da.h This one. Here it is. 

noya.? Another. 

"" "" n:>::> Perhaps. Probably. 

niwu?u:h Tiny. It is small. 

"" no:ne:h When. At that time when. 

onEh Now. 

There are no ohonemic syllRolp. final nasals. It will 

be seen below that the consonant copy process allows syllables 

to end with a nasal consonant. There is some evidence that 

there are both tense and lax alveolar nasals in Seneca. Their 

exact status in the phonological system is still unknown 

and this topic will be discussed in Chapter 3. 

The palatal nasal /n/ is produced with a tongue 

configuration which reaches from the lower gum to the pre

palatal region. In order to accomplish the prepalatal 

articulation, the tongue blade must be rolled upward, thus 

giving the tongue its palatal configuration. The tongue 

body is high, thereby giving it its particular nasal 

characteristics. The phoneme /n/ only occurs in syllable 

initial and onset positions in Seneca. Some examples are 

shown in (26). 

(26 ) v "" Jisnet You two speak. 
y"" deyesa.sne:h She takes care of you. 

na.wEh Thank you. 

na.gwa.i? Bear. 
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..... 
noh All right. Okay. 

..... 
hanos He is wont to kill. Butcher. 

..... 
gono:h She is/had killed. 

..... 
onasa.? Neck. 

..... 
sa.de:: ne: d You send it. 

.......... 
dwa.d:>neta.? Lungs. Our breathing apparatus. 

The phoneme /9/ is a tongue body consonant that 

patterns in the same way that the /k/ and /g/ and even /h/ 

have patterned. That is, it is a sound whose major point 

of articulation is determined by surrounding vowels; 

therefore, the /~/ can have a palatal point of contact or a 

uvular point of contact. Some illustrative examples of the 

occurrence of /~/ are given in (27). Phonetic symbols used 
< 

are: [N]= uvular nasal; [9]= palatal nasal. 
..... < h 

(27) e:~kni:g [e:~k ni:g] They (the two women) will eat 
it. 

j re gwah [j:i= ggwah] If it be so. If. Maybe. 
..... ..... ..... < ..... 

de:knika.s~goh [de:~knikka.s~Ngoh]They (the two women) 

)gweh 

h'3ga.:g 

3gyeh 

a a will divide or separate 
it. 

[3N-gweh] Human being. Person. 
a 

[h3N-ga.g] Geese. 
a 

[ON-gyeh] Inside. 
a 

("oJ ("oJ f"'tJ.~ ,...., 

e:gkn:>?gwa.:g [e:~knJg-gwa.:g] I will drink milk. 

The distribution of the phoneme /~/ is quite 

restricted. It never occurs in syllable initial position 

and in syllable final position, it only follows nasal vowels 
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Semi-vowels: Seneca has two semi-vowels: /y/ and 

/w/. 

The phoneme /y/ is the glide which is the non-

syllabic counterpart of the vowel IiI. The tongue is 

positioned in approximately the same position as to produce 

the vowel IiI. Characteristic of this glide, however, is 

that it does form a transition to a neighboring vowel. 

The palatal glide /y/ occurs only in syllable initial 

position as well as syllable onset and can. be followed by 

any of the vowels. Some examples are listed in (28). 

(28 ) yihsa.:s 

iy5:s 

iyos 
. ,.. 
~:YES 

i:YE:h 

ye:ih 

ye:gEh 

a.:ye:y3h 

hoiyo?de?h 

y3d5h 

ya.:dJh 

She is looking for it. 

Long. 

Blanket. 

She walks. 

She thinks. 

Six. 

She sees. She, it sees. 

She may/ought/might come. 

He is working. 

She says. 

They two say. 

The semi-vowel phoneme /w/ is very important in 

Seneca sound patterns because it is the only candidate for 

being a labial. It is probably basically a velar. The 

articulation is certainly accompanied by velar articulation 

in that the tongue body is arched backward and upward. 
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There is no lip rounding at all but when the mandible drops 

a bit to move from the /w/ phoneme to a following vowel, the 

lips do separate; thus, supporting a labial articulation. 

Phonemically, the author has classified the phoneme 

/w/ as a velar semi-vowel and claims that Seneca does not 

have a labial phoneme. 

The phoneme /w/ occurs only in syllable onset 

positions. Word examples are shown in (29) below: 

(29 ) wis 

i:wi:h 

wa.:a.g 

niwa.?a.:h 

swa.:d5h 

swaen3? 

~i:wa.eh 

sgwa.:gEh 

oiwa.we:so? 

wa.3wJdo:wi? 

gisgwi:s 

dEya.gwa.ya.ya.k 

sa.wa.tga.h~ih 

Five. 

I think. 

He, it ate. 

It is small. 

You (all) say. 

Your word. 

At first. In the first place. 

You (all) see us. You see us 
(all) • 

There are many matters. 

They drove him away. 

Hog. 

We will cross the water. 

It fell apart. 

Consonant Combinations: Clusters and Co-

Articulations: One of the most distinctive characteristics 

of Seneca articulation is that there is a significant degree 

of co-articulations of all Seneca consonantal clusters which 
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are produced from the Seneca neutral position. The clusters 

can occur in syllable initial position. In syllable final 

position; that is, in the coda, only one consonant may be 

present. The number of initial non-syllabics may be as high 

as three and certain phonotactic conditions limit the number 

of possibilities. Discussed first, are the syllable onsets 

consisting of two consonants. These are listed, together 

with word examples, in (30). 

(30) Two consonant syllable onsets: /gy/, /ky/, /gw/, 
v-/dw/, /tw/, /sh/, /sg/, /sk/, /sn/, /sn/, /kn/, 

/kn/, and /kd/. 

(30) (a) /gy/ and /ky/: 

This sequence is a combination of co-articulated 

consonants. The tongue body is raised to make contact on 

the roof of the mouth for the /k/ and /g/ but in anticipation 

of the following fyi, the contact is made in the palatal 

region. The velar stops maintain their essential syllable 

initial properties; namely both are voiceless and the /k/ 

is accompanied by a high degree of aspiration. 

/gy/ 

Words examples for these sequences are listed below: 

~ 

dwagyJ: 

gye:h 

Jgyeh 

o?gyak 

EsgYEsdE? 

It is said. 

I have come. I came. 

Some. Part of. 

Inside. 

I cut it. 

You will teach me. 



a.kya.:d3~ 

kya.gwi: yee ? 

da.?kyo:wih 

da.~ky3nha.:n5h 

(30) (b) /gw/: 
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I have wr.itten. 

My toe. 

Tell me. Tell it to me. 

Tell me stories. Relate to me 
incidents. 

These sounds are velo-labial and the velar and labial 

gestures begin simultaneously. That is, at the moment the 

tongue drops from the velum to release the velar consonant, 

the mandible drops, opening the mouth and creating the labial 

consonant. The labial lasts longer, giving the perception 

of a velar /w/ sequence. 

/gw/ 

Word examples follow: 

gwa.:gEh 

3gweh 

gwisdE? 

sa.?gwa.h 

a.gee : gWEh 

(30) (c) /dw/ and /tw/: 

I, you (group) see. 

Human being. Person. 

Something. 

Rather. Preferable. 

I have selected/chosen. 

The sequence of the alveolar /w/ combination follows 

the same pattern as the velar /w/ pattern. The moment that 

the arched tongue blade drops from the roof of the alveolar 

ridge, the mandible drops, producing the labial effect of 

the /w/. 

/dw/ 

Word examples are: 

dwa.gy3: I have corne. I came. 



/tw/ 

dwa.doneta.? 

"" tWE:n 

Esa.twa.da.:se? 

a.getwEsa.? 

heyod?ga.twEh 

ha.yE:twa.s 
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We all see it. 

Lungs. Our breathing apparatus. 

We will gather. 

Swan. 

You will bind it around. 

My liver. 

Miles. As far as one can see. 

He plants. He is planting. 

(30) (d) /sh/, /sg/, /sk/, /sn/, /~n/: 

The combinations of /s/ plus a followi.ng consonant 

is distinctive in Seneca. The production of the /s/ and the 

/h/ qonsonants are each longer than they would be if produced 

alone in syllable initial position. 

/sh/ 

Word examples are: 

s:he:y3h 

<i "" "" s:heh]J:Jh 

s:he:gEh 

ta.: 'she: 

geshe?s 

/sk/ and /sg/: 

Give her. 

Place/put her there. 

You, her see. 

You must not go there. 

I, it am chasing. 

These sequences also occur with the /s/ being tense. 

From the neutral Seneca position as the voiceless bidental 

fricative is articulated, the tongue blade is pressed very 

near the back of the lower teeth. As the tongue body raises 

to the velar position for the /k/ and /g/ consonants, the 

mandible drops simultaneously, producing the sibilant velar 
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combination. The Ikl in the Iskl sequence in English is not 

aspirated whereas the Ikl in the Iskl sequence in Seneca is 

aspirated. The exact details of the presence of aspiration 

on the tensed stops in Seneca still need to be worked out. 

However, if the aspiration is produced in syllable initial 

position as it is in English, then the lsI that begins the 

Iskl sequence may constitute a syllable in its own right. 

It shall be argued in Chapter 3 in the discussion of the 

Isgwl sequences that the initial lsI here is a separate 

syllable from the Igw/. This question of syllabicity of lsI 

offers an important opportunity for further research. 

Iskl 

Isgl 

/sgl 

Word examples are: 

ske:gEh 

skdakhe? 

o?skce t 

ga?sgwa:a? 

sga: sgce . 

sgaga:dihgwa: 

sgo: ce k 

sgE:nJh 

sgi:dE:s 

sge:gEh 

Isn/: 

Again, I, her see. 

Again, I am running. 

You passed me. 

Rock. 

Eleven. 

One side. 

Frog. 

Well being. Well, in health. 

You are kind to me. 

You, me see. 

The fricative lsI also occurs before Inl in syllable 

initial position but is not tense. The articulation for the 

lsI is made from the Seneca neutral position and the major 
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point of turbulence occurs between the slightly parted teeth 

and the tongue blade which is pressed behind the lower teeth. 

The tongue body advances for the articulation of the /n/ 

which is accompanied by a "rolling" forward of the tongue 

blade to a point of contact behind the upper teeth to the 

alveolar ridge1 simultaneously the mandible lowers and the 

mouth opens slightly. 

/sn/ 

Word examples 
,.., 

sni:n:>h 

snig3Eh 

snege:ce h 

ga.snih 
,.., 

snJhet 
VIV 

/sn/: 

are: 

You, it purchase. 

Your mind is set on it. 

You drink. 

You two come here. 

Fill it. 

v-
The combination /sn/ also occurs in Seneca and in 

this case, the alveolar continuant is in the prepalatal 

region, assimilated to the palatal articulation of the nasal. 

tvord examples are: 
!/,.., ..,,.., ,.., 

/sn/ sna.:wEh You two, it belongs to. 
",.., ,.., sna.?kd'):h You two have been there. 
" 1'"oJt'V1"*J t'V snE::>twe:h You two have poured it. 
If ",.., Jisnet You two spe:~ak . 

",.., am taking of it. dewa.gessne:h I care 
oJ", 

ho?gesnet I called. 
y,.., 

of it. o?ta.sne:? He took care 
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(30) (e) The most interesting consonant combinations are 

the /kn/ and /kd/ sequences. 

/kn/: 

The /kn/ is a co-articulated consonant produced from 

the Seneca neutral position. It is unlike the German /kn/ 

sequence and can occur in various syllable initial positions 

in the word. 

Word examples are: 

kni:g£h 

kni:yce :d 

knege:ha? 

knOgeh 

3kne:3h 

knoJ:gwa.? 

wa.?a.kni? 

kn£gwih 

They (the two women) see. I, 
you two, see. 

Let me confirm/tie/draw tight. 

I am drinking. 

I live here. 

We two have decided it. 

I love. 

We two said. 

I am collecting something. 

In articulating this combination, the tongue tip is 

pressed on the lower gum and the tongue body is high in the 

mouth. From the neutral position, the articulators assume 

the following configuration before this cluster is released! 

The tongue tip is pressed against the lower gum, the tongue 

blade is "rolled" forward and touches the alveolar ridge. 

The tongue body also is pressed against the velum, and 

pressure is built up by expelled air from the lungs. When 

the point of contact at the velum is released, the mandible 
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drops slightly and the velum opens, thus opening the velo-

pharynx. The air continues to flow and eventually a voiced 

nasal sound is produced. However, when the velum opens at 

the beginning, air rushes through the nasal passages creating 

a voiceless nasal continuant. Consequently, the sequence of 

perceptual sound units are a strongly aspirated velar release 

followed by a voiceless nasal fricative followed by a voiced 

nasal. Immediately after the tongue body is dropped from 

the alveolar ridge, the tongue blade "rolls" forward with 

such tension for the alveolar consonant of this sound that 

the tongue blade protrudes between the slightly spread teeth. 

/kn/: 

The palatal nasal can also follow the /k/ in syllable 

initial position. The articulation of this sequence is 

identical to the articulation of the /k/ plus alveolar /n/ 

except for the fact that the blade of the tongue is positioned 

slightly further back on the roof of the mouth from the 

alveolar ridge to the palatal region. 

/kn/ 

Word examples of /kn/ are: 

kna.tga.:twa.s 
,..., v 

kna.de?]i:a.ta.? 
,...,,..., ,., 
,)kna.wE? 

de?kna.:tgwa.? 

/kd/: 

They (two women) look after it. 

They (two women) are strong. 

It, us belongs. It, ours. 

They (two women) dance. 

The /kd/ sequence is articulated with the tongue in 

the same position as for the /kn/ sequence. The major 
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difference in the articulation, however, is that the velum 

doesn't lower. The velar consonant of this sound is made 

by dropping the tongue body from the roof of the mouth while 

the tongue blade remains against the alveolar ridge. The 

air is released along the sides of the tongue without a 

lateral effect being produced. Thus, because of the lateral 

release of the air, the initial part of this combination is 

not a true click although there is a perceptual click-like 

consonant in its articulation. Immediately after the release 

of the /k/, the /d/ is released. The alveolar sound is 

produced without aspiration and the symbol /d/ is used to 

represent this sound. 

In the following chapter, instrumental evidence will 

be presented which supports the sequence of articulatory 

sounds described here. 

Word examples of the /kd/ series follow: 

/kd/ kdakhe? I am running. 

skdakhe? 

otkda.t 

otkdiy3ndEh 

Again, I am running. 

I stood. 

I stretched it. 

Seneca also permits sequences of three consonants in 

syllable initial position. These are listed, together with 

word examples, in (31). 

(31) There are two 3-consonant combinations that occur 

in Seneca: /s'gy/ and /sgw/: 
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(31) (a) /sgY/: 

The initial consonant must be a sibilant, the second 

is /g/ and the third may be one of the semi-vowels /y/ or 

/w/. In the combination /sgY/, the palatal articulation of 

the /Y/ is present in the two preceding consonants; namely, 

the /s/ is a palatal fricative and the /g/ is a palatal stop. 

/sgy/ 

Word examples are: 

sgYe:n:>:h 

'" Y'" \I hEnisg ')Je?s 

Y '" '" Y' '" desg a.dwEnJJeEh 

EsgYeh 

'I( Y'" Joni:sg J:n 

Embrace me. Hold me. 

He spits. He is spitting. 

The two languages are similar. 

Again, I will awake. 

Red squirrel. 

In the /sgw/ articulation, the fricative sound is 

produced behind the teeth as it is for regular /s/ and the 

/g/ is made with the tongue contacting the roof of the mouth 

on the velum as it is in the regular /gw/ sequence. Again 

we see the extreme degree of co-articulation ° in syllable 

initial consonant clusters. 

Word examples are: 

/sgw/ v. ? 
c~gesgwa. 

deyuisgwa.d 

ga.~sgwa.:a.? 

'" sgWa.:gE? 
v '" 
Jo:sgwa.:~n 

ga.n3'sgwa.? 

When I was there. 

It is slippery. 

Rock. 

You (group) see us. 

Cow. 

Bed. Bedding. 
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Consonant Copy between Syllables: One of the more 

important aspects of Seneca articulation involves a consonant 

copy phenomenon between syllables. When possible, a syllable 

will end in a consonantal position which is identical to the 

onset consonant of the following syllable. An illustration 

of this phenomenon with some examples is given in (32). 

(32) Standard Phonetic Transcription Showing 
Ortho9:raEh Consonantal COEl 

(a) dadi:das [daddi: ddas] 
o '0 ..... 0 

(b) 5gweh [3r,}gweh] 
'-' 

(c) de:ni:k'Eh 
h .... 

[de:nik-k Eh] 
----

The three words in (32) are given in terms of a more 

conventional orthography and in a careful phonetic 

transcription, this shows the ambi-syllabic character of 

Seneca articulation. 

In the word IIdadi:das ll (example (32) (a)}, the first 

two syllables are closed with a voiced /d/ and the following 

syllables begin with a voiceless /d/. Recall that the /d/ 

is voiced in syllable final position but unvoiced in syllable 

initial position. The voiced /d/ which closes the first of 

two syllables is the result of the copy of the syllable 

initial /d/ onto the coda of the preceding. Spectrographic 

evidence for this phenomenon will be shown in Chapter 3. 

A striking example of the consonantal copy phenomenon 

-is found in the word IIJgwehll (example (32) (b». The initial 

syllable closes with a velar nasal /~/ and the following 
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syllable begins with an oral velar consonant Ig/. Although 

a copy of the velar consonant is transferred to a previous 

syllable, the nasalization of the following vowel carries 

through the entire syllable; resulting in a velar nasal. -Example (32) (c) "de:ni:ke:h" shows that oral velar 

consonants are copies as well. The Ikl which begins the 

last syllable also serves to close the second syllable. The 

syllable final copy then is voiced whereas the syllable 

initial Iii is unvoiced. Again, instrumental evidence of 

this phenomenon will be shown in the following chapter. 

Summary Charts of Seneca Vowels and·Consonants: 

This chapter closes with two charts (Tables 3 and 4 

respectively) showing the phonetic vowels and phonetic 

consonants of Seneca. The reader should contrast these 

charts with ·the same charts proposed by Chafe which were 

presented in Chapter 1. Note also the rich phonetic system 

which is characteristic of the Seneca language. The 

theoretical points of interest of these charts will be 

discussed in Chapter 4. 

The chart in Table 3 is tentative since a revised 

version will be given in Chapter 4. For example, I~I is 

not truly a low vowel produced in the same manner as 

English ICE I. 

The symbols in parentheses represent the symbols 

used by English speaking linguists to discuss these sounds 



but to a native Seneca speaker, they are merely short 

versions of the phoneme. 

Table 3 . Seneca Phonetic ~lo~!lel Chart 
" FRONT '\ BACK 

i u High 

(I) \ ('\1) 

e 0 

'" \ '" '" Low 
E ') '" 2 

ce \ (A) 
a. '" a. 
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(Vowel Chart illustrated is non-standard because the 
"walking" the tongue does is perceptually a "backward walk") 



Table 4. Seneca Phonetic Consonant Chart 

!place Alveolar 
i of (phoneti-
rrticulation Labio- cally Pre-
:MANNER Labial Dental Bidental) Palatal Palatal Velar Uvular Glottal 
; 

!Stops: 
j 

lLax d, d gY g, 9 G, G 
0 0 0 0 

rrense t h t k Y kh, k h 
? q , q 

~ffricates: 
VI 

!Lax dz j 
0 0 

!rense ts 
v 
c 

Fricatives: 

Tense s s Q(hy) x h 

'" < Nasals: n n, !} IJ N 

Glides: y w 

In each of the major points of articulation of the stops where two allophones are 
found, the left of the pair is the articulation in syllable initial and the second 
is the articulation in syllable final position. m 

C) 



CHAPTER 3 

INSTRUMENTAL ANALYSIS OF SENECA ARTICULATIONS 

Description of Equipment and Experimental 
Techniques Employed 

The principal instruments used for the analysis are 

the Kay Model 6061B Sound Spectrograph and two Silverman 

Pneumotachometers coupled to a specially designed face mask. 

The sound spectrograph, a device which translates 

sound into a visual representation, has been an important 

tool in the acoustic analysis of human speech. It converts 

the acoustic energy present in the vocal signal to an 

electrical analog whose energy "burns" a three-dimensional 

representation of the speech signal on a sheet of heat 

sensitive paper. The vertical axis on the wide band 

spectrogram represents a frequency range of 60-80,000 Hz 

and the horizontal axis represents a time frame of 2.4 

seconds. The relative darkness of the visible speech pattern 

on the spectrogram corrolates with the energy available at a 

particular frequency and at a certain time; the dynamic range 

of the instrument is 10 to 40 dB. 

Potter, Kopp, and Green in their text Visible Speech 

describe a spectrographic representation of speech as: 
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" ..a natural phonetic translation of speech 
sounds, the nature of the visible speech 
patterns is closely related to· the manner in 
which the speech sounds are produced. Conse
quently, when the sounds are classified either 
according to their visible speech patterns or 
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to the manner of their production, they fall 
naturally into the six groups that are used 
generally in phoentic classifications." (1947:33). 

The phonetic classifications referred to in the 

quotation are the voice/voicel~ss stops, voiced fricative 

sounds, vowel and vowel-like sounds as well as sound 

combinations. 

The text on visible speech has proven invaluable as 

a reference work in this research. It taught the author 

not only how to read speech patterns but how to distinguish 

and contrast the speech patterns produced in Seneca with 

its articulatory differences from similar English sound 

patterns described and illustrated in the text. 

Furthermore, the use of spectrograms as a means 

of analysis is capsulized by Ladefoged's summarization: 

" ••. The most reliable measurements will be those 
of the length of the segments, for which purpose 
spectrograms are even better than waveforms. 
Differences among vowels, nasals, and laterals 
can be seen on spectrograms, whereas it may be 
impossible to see these differences in the 
waveforms. 

" Spectrograms are usually fairly reliable 
indicators of relative vowel quality. The 
frequency of the first formant certainly 
shows the relative vowel height quite 
accurately. The distance between the first 
and second formants relfects the degree of 
backness quite well, but there may be 
confusions due to variations in the degree 
of lip rounding. 



" It is also possible to tell many 
things about the manner of articulation 
from spectrograms. For example, one can 
usually see whether a stop has been 
weakened to a fricative, or even to an 
approximant. Africation of a stop can be 
seen on most occasions. Trills can be 
separated from taps, and voiced from 
voiceless sounds. One can also observe the 
relative rates of movement of different 
articulations." (l975:l87). 
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The pneumotachometer is a device for monitoring air 

flow. It is designed with a known resistance to flow, and 

pressure transducers are used to monitor air pressure on both 

sides of the resistance. The pressure drop across the 

resistance is proportional to the flow of air across it. A 

voltage analog of the flow through the pneumotachometer, as 

sampled by the pressure transducers, can be used to drive 

the pens of a thermal oscillograph. In order to measure 

nasal and oral air flow independently, a specially modified 

surgical mask was used. This mask was designed to match the 

contours of the author's face and included two orifices: one 

in front of the nasal airway opening and one in front of the 

oral airway opening. The two air flows were not able to 

influence each other because of the presence of an air-tight 

bridge reinforced by Dux-seal. This Dux-seal was placed 

along the author's upper lip. The two orifices in the 

surgical mask were then coupled to two pneumotachometers. 

It was not possible to drill a hole in the pneumotachometers 

to set up a microphone for simultaneity of flow and acoustic 
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recordings; consequently, the air flow records and spectro-

grams presented for each utterance in the text which follows 

were made separately. 

Figure 8 illustrates the visible speech patterns of 
,... ~ 

the spectrogram for the Seneca word "ow.€:' :nO?" = "Language, 

Word, Voice", with air flow diagrams of the oral and nasal 

cavities of this word. 

In the spectrogram of the word "owE :n:>?",· the first 

and second formants are barely discernible at the beginning 

of the word. The word is voiced throughout and the voice 

bar becomes visible at the nasal which is the dark bar at the 

bottom or baseline of the spectrogram. The rest of the time 

it merges with the formants of the other sounds. Both 

formants drop in the /w/ portion of the word and the second 

formant rises rapidly for the nasal vowel /E/. After a 

relatively short period of a steady state, the second formant 

drops as the tongue moves to the position to make the alveolar 

nasal. As soon as the tongue makes contact with the alveolar 

ridge, the nasal formants appear and are very faint. The 

tongue drops from the alveolar ridge and the tongue body is 

retracted and in position to make the nasal vowel /3/. The 

final stop is a series of glottal pulses whose frequency 

decreases which are reflected by the wider vertical striations. 

Notice that this final stop component has no voicing as shown 

by the lack of a voice bar. 



o w E : n J 7 · · · -· '· - -·' ·- --;:., ..., 
Figure 8. Spectrogram and Air Flow Diagrams of Seneca word ·n·owi: ·nD? = 

"Language, Voice." 

O't 
Ul 
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For the reader's convenience, this sequence of events 

can be correlated to the sequence numbered from 0 to 8 on the 

air flow diagram. The line on the top is a recording of the 

nasal air flow; whereas, the line on the bottom is a recording 

or the oral air flow. Each large square containing five 

smaller squares indicates an air flow"of 35 cubic centimeters 

per second. Ingressive flow is indicated by a dipping of the 

line below the baseline which can be easily read (shown as 2) 

for both the nasal and oral air flow. It is important to 

note that there is a preparatory gesture before the articula

tion begins in which air flow is ingressive (2). This 

probably represents the author's inspiratory gesture prepara

tory to the articulation of the word. This is shown by the 

below-baseline deviations of both the nasal and oral air 

flows in the charts. 

Oral air flow begins with the initial vowel /0/ 

(after 2). The second dip (near 5) in the oral air flow is 

a matter of importance in Seneca articulation and will be 

discussed in the articulation of the nasal /3/ vowel. Notice 

that significant nasal and oral air flow begins at point 2.5 

and continues through point 5 showing the sequence of three 

nasal segments; namely, /E/, /n/, and /3/. 
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Acoustic Study of Seneca Vowels 

Front Vowels 

In Figure 9, spectrograms of the Seneca vowels Iii, 

lei, and Ice I are displayed. 

The vowels were produced in a phonetic sequence VCV 

where the consonant was an Ih/. The Ihl consonant was used 

since this consonant is not supposed to influence the 

formant structure of the vowels. 

Under (33) below, approximate measurements wi.ll be 

given for the frequency of the formants. The horizontal 

bars represent patterns of the vowels which are displayed 

in the symmetrical portion which represent the formants 

whereas the asymmetrical areas in between the vowels and at 

the end represent the acoustic energy of the fricative Ih/. 

(33) Seneca vmvel Iii in ihi: 

Characteristic of this vowel is the wide separ.ation 

of the first and second formant. The center of the first 

formant seems to be about 300 Hz whereas the center of the 

second formant appears to be about 2700 Hz. Details of the 

formants of the Seneca vowels will not be discussed at this 

point but the reader should note that in moving from the 

high vowel Iii to lcel in the three spectrograms illustrated 

in Figure 9, the ~econd formants drop successively. The 

first formant also rises for each of these three vowels. 



tL,;,j(lii4JE$(-4!#!M!d¥0C'"<~~-~ __ _ 

i h e e ae h ae 

Figure 9. Spectrograms of Seneca front vowels /i/, /e/, /eel in VCV combinations: 
ihi, ehe, ce hce. 

m 
ex> 
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Back Vowels 

In Figure 10, spectrograms are displayed of the 

Seneca back vowels /u/, /0/," and /a.1 in the combination 

uhu, oho, aha. The sequence is /u/, /0/, /a./, the order in 

which the tongue body "walks backward" along the roof of 

the mouth for the articulation of these vowels. Approximate 

formant frequencies for the back vowels is given under (34) 

together with a description of their formant structure. 

In articulating the sequence of back vowels /u/, 

10/, and /a.I, the first and second formants appear to be of 

relatively the same height for the /u/ and /0/ vowels, 

although in the /a.1 vowel, the first and second formant 

structures appear to be influenced by the fricative /h/ 

causing what appears to be a slight rise in the second 

formants. The: influence of the fricative /h/ is contrary 
- - ~ 

to the general belief that /h/ does not influence the 

formant structure of the vowels. Further, the third and 

fourth formants for the /0/ are close together in the 

initial /0/ of the combination oho although they part 

slightly and are much lower for the second and final /0/ in 

the combination. Moreover, in the articulation of the oho 

sequence, the initial /0/ is articulated with a retracted 

tongue body while the final /0/ is articulated with a more 

advanced tongue body even though the tongue root retracts. 

The acoustic consequences of this difference in this articula-

tion is shown in the spectrogram. The formants of the first 
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u h u 0 h 0 a. h a. 
Figure 10. Spectrograms of Seneca back vowels /u/, /o/, Ia./ in VCV combinations: 

uhu, oho, aba. .. 
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vowel are all generally lower than the formants of the second 

vowel. The second and third formants are darker in the 

second 101 because this vowel was produced with more acoustic 

energy, that is, it was pronounced loudly. Turning to the 

lal vowel, the third and fourth formants are lower than the 

formants of the luI. 

Lip rounding is considered one of the factors for 

decreasing the distance between two formants in English 

vowels but Seneca does not have any lip rounding or any 

labialization and must therefore have other compensatory 

gestures for this difference. This topic will be discussed 

later in another section of this dissertation. Moreover, 

Seneca does not have the second formant drop sequentially 

via the intermediate vowels leI, lrel, lal and lal which 

is the case in English. 

Approximate formant frequencies for the back vowels 

shown in Figure 10 are listed below in (34): 

(34) luI 101 lal 

First Formant 

Second Formant 

Third Formant 

510 

1000 

480 

990 

2490-3000 3000 

1000 

1490 

3000 

It is evident in (34) that the second formant does 

not drop sequentially from lal to lui as is the case in 

English. Rather, the second formant for the 101 vowel is 

lower than the luI vowel. 



" 

Nasal Vowels 

Seneca has three nasal vowels; namely: lEI, I~/, 

and 13/. These are shown in spectrograms under Figure 11 

as they appear in combination with the Ihl consonant and 

are discussed below. 
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The first and second formant frequencies for all the 

nasal vowE;·ls appear close together although the 131 nasal 

has a higher frequency for the second formant than the other 

two nasals. Notice that the third and fourth formants show 

a steady state and drop successively for all the nasal 

vowels. The Ihl fricative consonant has a greater intensity 

in the lEI nasal than in the other two with formant structures 

evident throughout the articulation. with the exception of 

the 13/, the lEI and I~,I are palatal nasals. The 131 is a 

uvular nasal which becomes pharyngealized when it is 

followed by a uvular consonant. There aren't any nasal 

vowels in the English language with which to make comparisons. 

Because of the closeness of the first two formants 

in each vowel, it is difficult to give more than an approxi

mation of the formant frequencies. It does appear to be 

the case that the first formant merges with the second 

formant and in combination, frequencies range from 

approximately 1250 Hz for the lEI, 1350 Hz for lie/, and 

1100 Hz for the 13/. 



· ·Ywi:~~ -~ ~ :~~~ 
j' pi~ : ~· 

h h 

-1 

h 

Figure 11. Sp~ctro~rams of Seneca nasal vowels ; €;, 
/ee/, /J/ in VCV combinations: 
E'hE' , ie hc:E, oh5. 
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Vowel Combinations 

In Chapter 2, vowel combinations ranging from two 

to five in number were discussed. Illustrations of three 
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and five-vowel combinations will be discussed and spectrograms 

will be shown in Figures 12 and 13 respectively. 

The vowel combination in the word "oeotIgo:.d" = 

"Cattail", illustrat.es some very important features about 

Seneca articulation. The word begins with three vowels in 

succession and the movement between the /0/, /e/ and /0/ is 

continual. First, it is clear from the spectrogram that 

the first formant frequency of the medial /e/ is lower than 

the formant frequency of the final /0/. It will be shown 

later that two other back vowels /~/ and /a/ are generally 

accompanied by a formant frequency drop due to Qujustment 

in the pharyngeal area of the vocal tract; hence, the /0/ is 

a very different vowel from the open /~/ and /a/. The 

abrupt onset of the formant structure of this word shows 

that the word begins with an initial glottal stop. 

On the air flow diagram at point 1, the ingressive 

flow in both aeromechanical channels is evident. At point 

1.5 the flow of air associated with the /0/ can be seen. 

At point 1.6 the /e/ is being articulated and the air flow 

drops only to be resumed for the third vowel /0/. The large 

air flow between points 2 and 3 occur during the articulation 

of the /h/that closes the syllable. The lower glottal pulse 
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Figure 12. Spectrogram and Air Flow Diagrams of Seneca word "oeohgo:d" ="Cattail". 
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Figure 13. Spectrogram and Air Flow Diagrams of Seneca word "waeoa:O?" = 
"She hills (mounds) it up". 
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rate of the leI vowel indicates a fundamental frequency 

decrease which is shown by the wider separation of the 

vertical striations. 

A striking example of Seneca vowel combinations 

occurs in the word "waeoa:5?" = "She hills (mounds) it up", 

(see Figure 1-3) in which five successive vowels are 

juxtaposed. Actually, the word begins with a semi-vowel, 

hence there are six non-consonantal sonorants in a row. The 

word begins with a Iwl followed by a very short lal. The 

first and second formants then separate quickly producing 

the leI vowel. There is no steady state leI but rather the 

tongue moves quickly to the 101 position causing the first 

and second formants to merge. The merger is caused mainly 

by the lowering second formant. A very interesting effect 

can be seen in the spectrogram in that in moving from the 

/0/ to the /al, the fundamental frequency decreases as 

evidenced by the separation in the vertical striations which 

show the glottal pulses. Since this is a consistent 

phenomenon in the utterance of this vowel /a/, one plausible 

explanation for this frequency decrease may be a severely 

retracted tongue root, which in turn may cause the larynx 

to lower, reducing the tension on the vocal folds. Notice 
..t 

that the nasal /0/ is a long steady state vowel which 

is not closed by any consonant at the end. 

At point 1 on the air flow diagram, ingressive air 

flow is evident and may be due to the inspiratory gesture 
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preceding. Between points 1 and 2, the air flow that occurs 

during the articulation of the /a/, /e/ and /0/ can be seen. 

Again, as before, the vowel /e/ is accompanied by a decrease 

in air flow than the more open vowels /0../ and /0/. A.t point 

3, a very interesting phenomenon occurs. An ingressive air 

flow can be seen in the oral vocal tract. This may indicate 

that air is actually flowing into the mouth while the vowel 

/e/ is being produced. Sound energy, however, is still 

being transferred through the yocal tract. This ingressive 

air flow may be attributed to the lowering of the larynx 

during the articulation of the /0../ vowel. Moreover, it may 

suggest that the vocal tract during this ingressive air flow 

is being enlarged due to the assumption that the larynx is 

lowering. Between points 3 and 4, the air flow again becomes 

egressive for the production of the nasal vowel /3/. Notice 

that nasal air flow during the nasal vowel is evident on 

the nasal flow channel between points 3 and 4. 

Acoustic Study of Seneca Consonants 

Discussion of the consonants will be in the same 

order as in the previous chapter; that is, stops, affricates, 

fricatives, nasals, and semi-vowels. 

Stops: /t/, /d/, /k/, /g/, and /1/. 

The stop to be discussed first is the voiceless 

alveolar aspirate /t/. v The spectrogram of the word IIto..se:h ll 

= "Not, it, you doll, in Figure 14 clearly shows a rather 
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long period of aspiration which follows the release of the 

/t/ at the beginning of the speech pattern. The oral air 

flow which accompanies the aspiration is very high and in 

fact peaks out the instrument. This is shown by the peak 

at point 1 on the air flow diagram. Note that the pressure 

of rel·ease is so strong that there is some nasal leakage 

that accompanies the release of this stop. This is indicated 

by the small flow in the nasal cavity at point 1 on the nasal 

flow record. 

In the spectrogram for the word "Eswa:a?t" = "You, 

it will catch. It, you will catch", (see Figure 15) the 

syllable final /t/ is much shorter as can be noted by the 

burst spike than it is in syllable initial position. Notice 

that even though the burst spike is less, there is still a 

significant amount of air flow which can be seen in the air 

flow diagram between points 5 and 5. 

The phoneme /d/ in the Seneca word "dadi:das" = 
"They stand", in syllable initial position begins with 

a mild burst release shown by the three examples 

of syllable initial /d/ in Figure 16. The voice onset time 

is very short and voicing begins almost immediately. Note 

that in syllable final position in the first two syllables, 

the /d/ is voiced as shown by the presence of a voice bar on 

baseline of the spectrogram. Later, in the section on the 

consonant copy phenomenon, the syllable final /d/ as well 

as the syllable initial /d/ will be discussed. 
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In the air flow diagram at points 1 and between points 

2 and 3, the oral air flow which accompanies the release of 

the syllable initial /d/ is much less than the air flow which 

accompanies the release of the voiceless' stop /t/. The lower 

air flow is consistent with the analysis of /d/ being a lax 

stop as opposed to /t/ which is a tense stop. 

The phoneme /k/, similar to the phoneme /t/, is 

accompanied by a greater degree of aspiration in syllable 

initial position as shown in the spectrogram of the word 

"khoh" = "Also", in Figure 17. What is noteworthy about the 

word "khoh" is that the consonant /k/ with aspiration is as 

long in duration as the vowel /0/. At point 1 in the air 

flow diagram, the large volume of air flow appears to be 

leakage at the velum as shown by the small flow in the nasal 

air flow. 

In syllable final position, in contrast, the /k/ 

is mildly aspirated as shown in the spectrogram of the word 

"sgo:aek" = "Frog" in Figure 18, although in the utterance 

represented by the air flow diagram, a large amount of 

aspiration occurred. 

The phoneme /g/ shown in the spectrogram of the 

word "tiga.:g3n" = "Doubtless" is in syllable initial position 

in Figure 19. It begins with a very short burst and is 

analogous to the phoneme /d/ in this respect. Voicing begins 

almost immediately in the following vowel. Between points 

2 and 3 and 4 and 5 in the air flow diagram, there is 
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Figure 17. Spectrogram and air flow diagrams of the Seneca 
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s g o: k 

Figure 18. Spectrogram and Air Flow Diagrams of the Seneca 
word "sgo: ce k" = "Frog". 
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relatively low air flow compared to the air flow that 

accompanies the tense stops. Again, this will be discussed 

in the consonantal copy phenomenon section later in this 

chapter. 

In syllable final position as shown in spectrogram 

of the word "a.:a.g" = "He, it, ought eat" in Figure 20, it can 

be seen that the phoneme /g/ is released with as much 

aspiration as a syllable final /k/. -However, the velum closes 

just long enough to articulate the stop in final position 

and-the tongue body moves away from the velum and voicing 

continues as shown by the voice bar. Hence, the main 

difference between syllable final /g/ and syllable final /k/ 

is the contribution of the voicing after the stop i'n the 

case of the former consonant. 

At point 5 in the air flow diagram, considerable flow 

accompanies the release of the stop. At point 4 a feature 

appears which cannot be explained at the moment. The air flow 

does not go down to b~tseline even though the stop would appear 

to have completely blocked the vocal tract. Perhaps some 

leakage occurred around the point of contact during the 

articulation of this stop or there is a leak in the mask 

system. 

The glottal stop phoneme /?/ is shown in both 

initial and final position in Figure 21 of the spectrogram 

of the Seneca word "(oe: ce 7" = "Cornstalk". In final 

position, the glottal constriction is shown by a series of 
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expanding spikes at the end of the spectrogram. In initial 

position, the glottal stop noise is much shorter in duration 

and in this case floes not begin abruptly. On some spectro-

grams, the reader will notice that the syllable initial 

glottal stop is abrupt. 

In the air flow diagrams, there is no distinctive 

characteristic of the glottal stop although at point 5 the 

drop in air flow and return to baseline is probably due to 

the rapidly decreasing glottal pulse rate. 
v' I( 

Affricates: Ic/, Its/, IJ/~/dzl 

The phoneme I~I in the Seneca word IMi?r3" = "You 

horne", a voi,::eless alveopalatal affricate is a consonant 

which has a duration equal to the other tense stops It I and 

Ikl (see Figure 22). The affricate nature of this phoneme 

can be seen by the very short initial burst followed by a 

voiceless alveopalatal fricative. This phoneme only occurs 

in syllable initial position. On the air flow diagram, the 

release of the affricate is accompanied by considerable flow 

which peaks out between points land 2 in the oral cavity. 

The phoneme Itsl which contrasts with the previously 

discussed phoneme It I has strikingly different acoustic 

characteristics. In the Seneca word "tsi:wa.:eh" = "In the 

beginning" in Figure 23, the sibilant part of the affricate 

begins simultaneously ''lith the release of the stop. The 

. IcvI I I spectrographlc difference between the phoneme and ts 

is that the phoneme Id! activates lower frequency resonances 
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in the vocal tract. White noise accompanying the /J/ can be 

seen beginning at approximately 1200 Hz. The larger portion 

of the white noise for the /ts/ in contrast begins at approxi-

mately 3000 Hz. This phoneme also occurs only in syllable 

initial position. 

The air flow that accompanies the release of this 

affricate is considerable and can be seen at point 2 in the 

oral air flow diagram and the small flow in the nasal air 

flow line above indicates a possible leakage in the flow 

apparatus. 

In Figure 22 of the spectrogram of the Seneca word 

lI~i?~3?O = "You horne", there is the voiced affricate phoneme 

/r/ in the second syllable. Note that it is of much shorter 
v 

duration than the /c/ affricate which seems to be the 

principal difference between the two. The voicing of the 

following vowel begins very soon after the release into the 

sibilant with the analysis of this as a lax consonant. The 

phoneme /j/ occurs only in syllable initial position. Note 

in the air flow diagram at point 3 that the air flow which 

accompanies this affricate is significantly less than the 

air flow which accompanies the /d/ affricate. There appears 

to be some nasal leakage however which may be a leak in the 

flow apparatus. There is a non-positional variant of the 

phoneme /r/ which is the /dz/. Moreover, there appears to 

be language change in progress among Seneca speakers in that 

the sound /dz/ is gradually replacing the sound /j/. These 
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v' 
two sounds Idzl and IJI do not contrast. with each other 

phonemically in Seneca. 

Notice that in Figure 24 of the spectrogram for 

the Seneca word "dza:dak" = "Seven", the Idzl replacement 

phoneme is a lax sound as shown by its relatively short 

duration in initial position. Moreover, the sibilant 

consonant of this phoneme is of very high frequency. Like 
v the phoneme IJ/, this phoneme does not occur in syllable 

final position. 

The air flow that accompanies the release of the 

Idzl phoneme is much less than the air flow that accompanies 

its tense counterpart I~/. In fact, notice the contrast 

between the release of this tensed final phoneme Ikl at 

point 5 as opposed to the air flow that accompanies Idzl at 

point 2. 

Fricatives: II lsi, lsi, Ihl 

The alveolar fricative lsi is shown twice in Figure 

25 of the spectrogram of the Seneca word "sEhsodtsih" = 

"You, take it off shoes"~ beginning the first two syllables 

of the word. The acoustic energy begins above 4000 Hz which 

is relatively high for this sibilant in contrast to the 

other languages. The lsi sound in English, for example, 

begins at about 3500 Hz. On the air flow diagrams it can 

be noted that the initial lsi phonemes almost peak out in 

terms of the air flow between points land 2 and 3 and 4 but 

the air flow is of shorter duration than it is for the 
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other consonants Ihl and Itsl at point 2.5 and point 6 and 

point 6.5 respectively. 

There is a very tense positional variant of the lsi 

phoneme that occurs in syllable onsets before consonants. 

In Figure 18 of the spectrogram for the Seneca word "sgo:aek" 

= "Frog", the lsi is of considerable duration and intensity 

as shown by the relative darkness on the spectrogram. 

Moreover, there is acoustic energy down to 3000 Hz. The 

production of this consonant is accompanied by nasal leakage 

which seems to accompany tensed consonants. 

In the air flow diagram, the reader will note that 

the air flow peak for the sibilant lsi is shown between 

points 1 and 2 in the oral flow. 
v The phoneme lsi only occurs in syllable initial 

position. In the spectrogram of the Seneca word "ti::;" = 

"You, woman", in Figure 26 it contrasts with the phoneme 

lsi in that It I has white noise beginning very low at around 

1000 Hz. In this word, the It I is of very long duration. _ .. -. - -'--' 
The air flow'diagram indicates a considerable amount of flow 

accompanies the production of this consonant. This can be 

seen as the flow which peaks out beginning at point 1 and 

ends just before point 3. 

The phoneme Ihl occurring in syllable initial and 

syllable final position is shown in Figure 27 of the spectro-

gram of the Seneca word "hehgo:wa.:h" = "Hominy Corn". The 

spectrogram shows that basically this glottal fricative is 
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"sgo: ae k" = "Frog. " 
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a voiceless vowel whose formants match the vowel of the 

syllabic nucleus. The aspirate Ihl is longer both in 

syllable onset and the coda than the vowel of the syllabic 

nucleus lei. There is considerable phonetic variation in 

this phoneme in that additional frication may be produced 

at different points along the vocal tract, depending on the 

surrounding vowels. 

The double peak in the air flow diagram between 

points 0 and 2 of the oral ca~ity illustrate the peaking out 

of the Ihl and underscores the relatively long duration of 

the aspirates as opposed to the short duration of the vowel. 

Nasals: In/, Inl, and I~I 

The phoneme Inl in the word "ha.:nE:ye:s" = "He, tall" 

(also name given to Richard A. Demers), in "Figure 28 occurs in 

syllable initial and syllable final position. The nasal 

resonances activated are at 700 Hz, 1500 Hz, 2200 Hz and 

3100 dz. There appears to be an extra formant at 1500 Hz 

for nasals which does not appear in English. This is unlike 

the English nasal wh~ch Ladefoged states as having "Formant 

structure similar to that of vowels but with nasal formants 

at about 250, 2500, and 3250 HZ." (1975:l80). 

In the nasal air flow record, the dual peaks 

indicate considerable flow. Notice that there is no return 

to baseline which suggests that there is continuous flow 

through the velo-pharynx from point 2 to the end of the 

utterance at point 6. 
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The phoneme Inl occurs very frequently in Seneca and 

only in syllable initial position. In Figure 29 of the 

spectrogram for the Seneca word "snish£:n~s" = "You two, it 

finding", the nasal formants are seen at 500, 2000, 2500, and 

3600 Hz. What is striking about the articulation of the 

phoneme Inl is that it closes the second and third formants 

of surrounding vowels. The vowel following the Inl, in this 

case the 13/, begins with the second and third formants in 

contact. Ladefoged describes a velar as having "Common 

origin of second and third formant transitions" (1975:180) 

which suggests that the back of the Seneca tongue is high 

during the articulation of the sequence. 

The nasal afr flow record for the Inl indicates 

flow between points 4 and 5 while the corresponding oral 

air flow is slight at this point. The double peaks in 

the nasal air flow record indicate considerable flow through

out the utterance. 

The phoneme lUI occurs only in syllable final 

position in Seneca. In Figure 30 of the spectrogram of the 

Seneca word "j ae : gwa.h" [j re IJgwa.h] = "If it possible", the 

nasal resonances of this phoneme are not visible although it 

is clear where the nasal phoneme begins. It begins after 

the nasal lrel vowel. A small white space occurs at that 

point in the spectrogram and could also be a machine artifact. 

The lowest nasal formant is visible on the spectrogram; 

however, it can be seen continuing from the Ire I vowel. The 
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continuation of the voice bar after the velar consonant is 

part of the phenomenon of consonant copy which will be 

discussed later in this chapter. The velo-pharynx closes, 

thus creating the consonat Ig/. The sequence of articulatory 

events can also be followed on the nasal air flow. There is 

an initial nasal pulse at point 1 on the nasal flow which 

apparently has no linguistic significance. At points 1 and 

2 on the oral air flow record, the effects of the release of 

the affricate IJI between points 1 and 2 are· evident.. The 

oncoming effects of the nasal vowel Ire I are seen between 

points 2 and 3. On the oral air flow record between points 

3 and 4 there is a general decrease in flow. Between points 

2 and 3 the air flow which accompanies the velar nasal can 

be seen. 

Semi-Vowels: Iyl and Iwl 

The phoneme Iyl is the non-syllabic counterpart of 

the vowel phoneme Iii. It always occurs adjacent to a 

vowel and is a true glide. In Figure 31 of the spectrogram 

of the Seneca word "deyuisgwa.d" = lilt slippery", the Iyl is 

clearly seen between the Iii and the lui. The second formant 

of the semi-vowel is higher than the second formant of the 

Iii vowel which appears in thE: next syllable. The difference 

in height is attributed to the fact that the tongue is higher 

in articulating the Iyl than in articulating the Iii. 
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Figure 31. Spectrogram and Air Flow Diagrams of Seneca word 
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The phoneme /w/ is a velar semi-vowel that has a 

labial component although this labiality is not in any way 

accompanied by lip rounding. It is as much a mandible 

opening articulation as a labial one. 

In Figure 32, the spectrogram of the Seneca word 

"owce :n3?" = "Sugar", illustrates the primary effect of the 

labial feature on the second formant. During the articula

tion of the /w/, it is very low and rises rapidly to the 

frequency for the vowel /ce/. Less transitional activity is 

seen in the third formant although the fourth formant is 

rising. 

Notice in the air flow of the nasal cavity there is 

very little flow evident. The ingressive flow in both air 

flow records indicates an ingressive flow which is the 

preparatory gesture for the speech at point 1. Because the 

nasal flow is not on baseline, this suggests that there is 

flow through the velopharynx throughout the utterance. 

Consonant combinations: Clusters and Co-articulations 

The acoustic properties of all the consonant clusters 

and co-articulations presented in Chapter 2 will not be 

discussed. Instead, discussion will be restricted to the 

consonant combinations that will be of the greatest interest 

to the linguistics community. 

The /ky/ combination occurs only in syllable initial 

posi tion. In the spectrogram of the Seneca word "dakyo: wih" = 
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"You tell men, in Figure 33, the /ky/ combination is a 

true sequence and not a co-articulated sound. The tongue 

does not begin to move from the /y/ articulation to the /0/ 

articulation until the aspirated portion of the consonantal 

burst is completed. This length of aspiration corresponds 

to the length of aspiration before a vowel. The tongue 

begins to move at the same time the voicing begins and the 

tongue moves from the /y/ to the /0/ articulation. Note 

that the second and third formants are joined at the 

beginning of the articulation of the /y/ and then expand as 

the tongue moves to articulate the /0/. This convergence of 

the second and third formants is what Ladefoged describes as 

indicative of a velar position in articulation. 

In the oral air flow diag,ram, the peak air flow 

at point 2 coresponds to the release of the /ky/ sequence. 

This flow will be contrasted with the release that occurs 

in the /gy/ sequence below. 

The /gy/ sequence shown in Figure 34 of the spectro

gram of the Seneca word "gyJ?Jh" = "You tell me", is arti

culated very differently from the /ky/ sequence although 

both /g/ and /k/ are voiceless. The /g/ is much shorter in 

duration and the /y/ begins almost immediately after the /g/ 

is released. 

On the oral air flow record between points 1 and 2, 

it is evident that much less air flow is involved than was 
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the case for the /ky/ sequence. This lesser air flow is 

due, of course, to the lax nature of the /g/ consonant. 

In sequence /gw/ in Figure 35 of the spectrogram 

of the Seneca word "Ogweh" = "Human being, person", the lax 

nature of the /g/ consonant is verll more striking. The burst 

is very small and the /w/ begins almost immediately after 

the burst is released. 

At point 3 on the air flow diagram, the burst of the 

/g/ can be seen as the smaller spike that occurs there. This 

air 'flow is seen to be much less than accompanies the release 

of the /k/. 

The consonant combination /sh/ is found in Seneca 

and seems to be rare in other languages. It only occurs in 

syllable initial position. In Figure 36 of the spectrogram 
... 

of the Seneca word "she:y,,)h" = "Give her ll
, the initial high 

frequency activity can be seen corresponding to the /s/ 

followed by the lower frequency energy of the /h/. Moreover, 

the lower resonant frequencies of the vocal tract can be seen 

on the spectrogram during the articulation of the /h/. 

The oral air flow diagram indicates that between 

points 1 and 2, both the /s/ and /h/ are accompanied by a 

relatively large amount of flow. As a matter of fact, the 

/h/ peaks out on the diagram. This large air flow appears 

to cause leakage at the velum. 

The consonant combination /sg/ also only occurs 

in syllable initial position in Seneca. In Figure 18 of 
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Figure 35. Spectrogram and Air Flow Diagrams of Seneca word "3gweh" = 
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s g 0 : ae k 

Figure 18. Spectrogram and Air Flow Diagrams of Seneca word 
11 sgo: ae k 11 = 11 Frog. 11 
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the spectrogram of the Seneca word II sgo: ce k II = IIFrogll lit 

can be seen that the lsi is interpreted as a syllable peak 

in Seneca. This will be discussed more thoroughly in the 

section on syllable copy. 

The consonant sequence Iknl is one of the most 

complicated in Seneca and is different from the Iknl sequence 

in the Germanic languages such as German and Swedish. In 

the Germanic languages, the Iknl combination is a true 

sequence of Ikl followed by In/. In the Seneca language, 

in contrast, there is an extreme degree of co-articulation 

of these two syllable initial sounds. The sequence of 

events for this articulation was discussed in Chapter 2 and 

will be repeated here for the convenience of the reader. 

In articulating this combination, the tongue tip 

is pressed against the lower gum and the tongue body is high 

in the mouth. From the neutral position, the articulators 

assume a particular configuration before this cluster is 

released. The tongue tip is pressed against the lower gum, 

the tongue blade is II rolled ll forward and is touching the 

alveolar ridge. The tongue body also is pressed against 

the velum, pressure is built up by expelled air from the 

lungs and as the point of contact at the velar is released, 

the mandible drops slightly and the velum opens; thus opening 

the nasal passages. The air continues to flow and eventually 

a voiced nasal sound is produced. However, when the velum 

opens at the beginning, air rushes through the nasal passages 



119 

creating a voiceless nasal consonant to the sound. Thus, 

the sequence of perceptual sound units are a strongly 

aspirated velar release followed by a voicelss nasal fricative 

followed immediately by a voiced nasal. It is the simula

neous opening of the velum with the release of the velar 

contact of the tongue that produces the voiceless nasal 

consonant. Immediately after the tongue body is dropped 

from the alveolar ridge, the tongue blade "rolls" forward 

with such tension for the alveolar consonant of this sound 

that the tongue blade protrudes between the slightly spread 

teeth. 

The three points of articulation in this consonant 

combination are the tongue tip, tongue body "rolled" forward 

contacting the alveolar ridge, and the tongue body almost 

touching the alveopalatal regi~n and.Sh~ velum. 

In the spectrogram of the Seneca word "kni :yce d" = 

"I, it tightened, tie", in Figure 37, the acoustic conse

quences of articulatory events can be seen. The spectrogram 

begins with the burst corresponding to the release of the 

velar and the acoustic energy that accompanies the nasal 

fricative can be seen. Next, the voice bar can be seen as 

well as the nasal formants which correspond to the alveolar 

nasal. Thus the spectrographic evidence supports the 

eariler articulatory description. It is the relatively 

closed position of Seneca articulation which creates the 

sequence of articulatory events. 
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The oral and nasal air flows provide additional 

evidence for the sequence of events. The release of the /k/ 

can be seen between point 1 and 2 in the oral flow record. 

Then as the /k/ is released, the air flow begins to increase 

rapidly and reaches a very high peak at point 2. When voicing 

begins, the nasal air flow begins to decrease. 

The /kd/ sequence in Seneca is an uncommon combination 

and presents several problems for phonological analysis. 

The spectrogram of the word "kdakkhe?" = "I running", in 

Seneca in Figure 38 suggests that the /k/ itself is a syllabic 

peak. This is because the articulation of the /k/ is followed 

immediately by an alveolar closure which then, after a pause, 

is released. In other words, it appears as if the /d/ is 

undergoing the consonantal copy phenomenon which shall be 

discussed later in this chapter. This combination occurs 

only insyJ.lable initial position but can occur in any syllable 

of the word. On the spectrogram the burst associated with 

the /k/ is much shorter than the burst before a following 

vowel. 

Further evidence of this shortness can be seen 

in the air flow diagram which accompanies the spectrogram. 

Between points 0 and 1, a very short period of maximal_.air 

flow occurs which decreases rapidly. A second burst 

corresponding to the release of the /d/ appears at point 1.' 
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At point 3 the burst associated with the /k/ before a vowel 

is shown. The /k/ before a vowel is longer than the /k/ which 

occurs before the /d/. 

Three-Consonant Combinations: As discussed in 

Chapter 2 there are two three-consonant sequences; namely, 

/sgw/ and /sgy/. The /sgw/ sequence will be the example 

shown here because of the interesting linguistic inter-

pretations. 

The initial /sgw/ sequence which only occurs in 

syllable initial position has a very interesting property 

which suggests that actually two syllables are involved. In 
,..., 

Figure 39 of the spectrogram of the Seneca word "sgwa:geh" = 

"You, us see, us, you see", the sequence begins with an /s/ 

followed by a closure which is held for a period of time and 

then released. During the time of the closure, the lips are 

drawn together and when the velum is released, the mandible 

drops, opening the lips. This labial activity contribut~s to 

the production of the /w/ sound. It can be seen in the 

spectrogram that as the /gw/ sequence is produced, the 

formants are rising into the following /a/ vowel. The 

spectrogram also demonstrates that contrary to absolute 

inital position for /g/, the /gw/ sequence is accompanied by 

voicing throughout the articulation of this combination. 

The air flow records that accompany the pronunciation 

of "sgwa:g~h" displays a very interesting feature. At point 

1 the air flow which accompanies the production of the /s/ 
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is visible. Howt.~ver, durj.ng the production of the /gw/ 

ingressive air flow is occurring. This suggests that the 

lower vocal tract is being elongated to accommoda~e the 

articulation of the low back vowel /a/. 

The Properties of Codas in Seneca: Consonantal Copy and 
Consonantal ~einforcement 
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One of the most important features of Seneca articu-

1ation is found in the codas of Seneca syllables. It 

generally is the case that if a syllable ends in a vowel, 

glottal stop, or an /h/, there is also an additional closure 

in the coda which is at the same point of articulation as 

the point of articulation of the consonant of the following 

syllable. The consonantal copy is more visible in the stops 

of the Seneca word IIdadi:das ll = "They stand" shown in 

Figure 16. 

The first syllable ends with the tongue closing 

on the alveolar ridge. The speech pattern of the formants 

of the vowel show a symmetric change from the beginning of 

the vowel to the end showing that the tongue begins and ends 

in the same position; namely, on the alveolar ridge. Once 

the closure is made, voicing continues as evidenced by the 

voice bar that appears for a short time after the alveolar 

closure. Thus, this syllable ends in a voiced /d/. The 

second syllable also begins with a /d/ and ends in a /d/ as 

shown by the symmetric structure of the formants. The 

consonant /d/ of the second syllable is also voiced. The 
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final /d's/ on both initial syllables are thereby copies 

of the initial /d/ in the following syllable. Note that 

initial /d/ began without voicing and the syllable final 

/d's/ are voiced. This fact about the phonetic properties 

of the phoneme /d/ have already been noted earlier in this 

dissertation. 

In Figure 40 of the spectrogram of the Seneca word 

"ga?ga:?" = "Crow", the feature of consonantal closure ..... -
reinforcement can be observed which is part of the consonan-

tal copy process. The first syllabe of the word "ga?ga:?" 

ends with a series of glottal stops. It can be seen in the 

spectrogram at the end of the syllable that the frequency of 

glottal pulses are decreasing as indicated by the wider 

separation between vertical striations. Moreover, these 

pulses end abruptly which corresponds to a uvular closure 

which takes place as well as the possibility of a chest wall 

stop which will be discussed in the last section of this 

chapter. The next syllable which begins with a /g/ goes 

directly to the /a/ vowel. 

The air flow diagrams illustrate the corresponding 

articulations which are marked not only by number but by 

the consonants and vowels in the oral cavity. Notice 

that at point 0 or baseline, the initial /g/ is followed 

by ingressive air flow for the pharyngealized vowel /a/ 

which peaks slightly at point 1 and returns to baseline for 

the glottal stop. At point 2 the /g/ stop on baseline flows 



i 

go a. 1 
"""' 

! 

t 

!. 

\ ~ 

n 
:lij) ,,)li 
·.;. i• li l li.'.' ! '; i !jilj

1
1li)ljl r 

·: t!• l. H!jl r! •' ijll!!l!i:) 
X!il11ilF(!q 

g 4 
0 -"'-

~ 

Figure 40. Spectrogram and Air Flow Diagrams of Seneca word "g«?ga.:?" = 
"Crow." - ....w 

........ 
N 
00 



129 

immediately into the /a/ vowel which peaks through to point 

5 for the final glottal stop. Both syllable initial Ig' sl 

are voiceless. 

Chest Wall Stop 

Another interesting feature of syllable codas in 

Seneca is what the author hypothesizes to be a "chest wall 

stop" for lack of a better description. That is to say, 

the air flow coming from the lungs is stopped and it is 

not done with a glottal constriction or a glottal stop. 

The breath is held once the articulation commences. 

In Figure 40 of the spectrogram of the Seneca word 

"ga?ga:?",.the stoppage of the air flow in the first syllable 

is not entirely attributable to the series of glottal stop 

and uvular closure but rather to what is subjectively 

hypothesized to be a "chest wall stop." 

Another example of this purported "chest wall stop" 

phenomenon can be seen in the spectrogram of the Seneca word 

"hehgowa:h" = "Hominy Corn", in Figure 29" After the initial 

syllable "heh", the large white gap indicates not only the 

velar stop but the "chest wall stop." Once again, the 

stoppage is attributable to the fact that the flow stops 

coming from the lungs. 
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CHAPTER 4 

EXPLANATORY AND THEORETICAL CONSEQUENCES 
OF SENECA ARTICULATIONS 

Seneca Articulatory Base: The 
so-called neutral positions 

In the preceding two chapters, evidence has been 

presented thctt Seneca is articulated from an articulatory 

base, or neutral position in the sense of Chomsky & Halle 

(1968), which differs from the neutral position of any 

other language which has been described. The existence of 

this neutral position disconfirrns Chomsky's & Halle's 

proposal in The Sound Pattern of English that all human 

languages are articulated from the universal neutral position. 

The existence of differing neutral positions has been noted 

earlier in the literature. Delattre (1965), for example, has 

shown that French and German each differ from English in 

that in the neutral position the lips are rounded and the 

tongue is more forward in articulating French and German. 

The Seneca neutral position is different not only 

from English but from French and German as well. The sides 

of the tongue remain pressed against the upper and lower 

molars and the tongue tip is pressed against the lower gum. 

The author does not know of any other language which uses 

this configuration as an articulatory base although it is 

131 
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hoped that.this dissertation will provide an impetus into 

further studies of this articulatory question. It may be 

that the Seneca articulatory base is an areal feature or a 

typological feature. Such questions can only be answered 

after an intense study of other Native American languages 

has been undertaken. 

The Seneca Neutral Position and the 
Phonetic Description of Seneca Sounds 

The Seneca Neutral Position is superimposed on the 

articulation of Seneca speech and creates unique articulatory 

configurations. For example, Chafe has described certain 

stops as apico-a1veo1ar when in fact there are no apical 

stops. The distinctive term "alveolar" has been used by the 

author to describe the major points of articulation of 

certain sounds such as /t/, /d/, /s/, and /n/ although it 

must be understood that the term "alveolar" describes the 

major articulatory movement in producing these sounds. The 

actual articulation is somewhat more complex; namely, the 

point of contact for these alveolar consonants extends from 

the lower gum where the tongue tip is placed, along the 

clenched teeth to the alveolar ridge where the blade makes 

contact. Thus, the actual point of contact is extremely 

1amina1 and extends for about two centimeters. At one point, 

the author was tempted to use the term "bidenta1" to describe 

the articulation of these consonants. Bidenta1 is correct 

but it is insufficient in that it does not describe the total 



articulation since the point of contact of the tongue 

extends from the lower gum to the alveolar ridge. The 

bidental part is only the medial part of the region of 

contact. 

The Seneca Neutral Position and 
Distinctive Feature Theory 

Central to Chomsky & Halle's distinctive feature 
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theory (1968) is the notion that the tongue body assumes a 

neutral orientation in the pre-speech position. A speech 

sound is [+high] if the tongue body rises above this neutral 

position. Likewise, a speech sound is [+low] if the tongue 

body is positioned beneath the neutral position. The facts 

of Seneca articulation are not consistent with the proposals 

of Chomsky & Halle, and if one were to assign distinctive 

features to Seneca speech sounds based on the phonetic 

symbols found in Chafe, an incorrect articulatory 

description would result. To show this, charts of the Seneca 

consonant and vowel phonemes according to Chafe are repeated 

in Tables 5 and 6 below. These phonemes are classified in 

terms of the articulatory features. Further, Tables 7 and 

8 illustrate the distinctive feature descriptions by Chafe. 

The reader should be aware, however, that the feature 

descriptions are misleading and incorrect. 

The feature characterizations for the vowels /ffi/, 

for example, are clearly inaccurate. The vowel /ae/ is 
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Sy11abics: 

T bl 5 * S a e • eneca v owe 1 Ch t (Ch f d ar a e , t' ) escr1p' 10n 

Front Central Back 

high i u 

high-mid e 0 

low-mid 
,.., ,.., 
€ ) 

low ae a 

*Repetition of Table 1. 

Non-Syllabics: 

Ta bl e fi * S • eneca C onsonan t Ch t (Ch f d ar a e , t' escr1p 10n 

alveolar palatal velar II laryngeal 

nasal ~ n ~ 

stop t ~ k ? 

fricative s 

'" affricate dz", j_ 

glide y w h 

*Repetition of Table 2. 
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Table 7 • Seneca Vowels (SPE features applied to Chafe's 
d 't') escrJ.p' J.on 

'" '" 
E J i e ce a 0 u 

vocalic + + + + + + + + 

consonantal - - - - - - - -
1 

high - - + - , - - - + 
J 

back - + - - - + + + 

1m., + + - - , + + - -
round - + - I - - - + I + 

nasal + + - ~ - - - - , -
Table 8. Seneca Consonants (SPE features applied to Chafe's 

description) 
(Semi-vowels) 

t k s j h ? n w y 
'" 

vocalic - - - - - - - - -
consonantal + + + + + + + - -
high - + - + - - - + + 

back - + - - - - - + -
low - - - - + + - - -
round - - - - - - .- + -
tense - - - - - - ... - -
voice - - - + ~ - + - -
continuant - - + - + - - ..... + 
nasal - - - - - - + - -
strident - - + + - - - - -
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described as being formed with a low tongue body. Actually, 

the tongue body is high and the sides of the tongue touch 

the upper molars. 

If the distinctive features are to represent 

articulatory configurations, then it would appear that the 

feature system should.be revised to allow different locations 

of height at two different tongue positions rather than just 

having a high, low, and back feature account for the height 

of the body. The author would like to propose that the 

tongue blade be described independently of the tongue body; 

thus, a low tongue body does not require that the blade be 

low; likewise, a low tongue blade does not require that the 

tongue body also be low. The terms "open" and "closed" have 

been used to describe mouth opening and indirectly tongue 

blade height, and this terminology will be adopted here. 

Hence, the phoneme vowel /i/ is produced with a high tongue 

body and the tongue blade is in the closed [+closed] position. 

The Seneca vowel /e/ is also produced with a high tongue body 

(unlike English) and the tongue blade/mandible complex is in 

the [-close] position. The Seneca /as/ is produced with a 

high tongue body but the tongue blade/mandible complex is 

open; thus /i/ has the features [+closed, -open]; /e/ has 

the features [-close, -open], and /as / has the features 

[-close, +open]. The features [open] and [close) cannot 

both be plus and in this way pattern with [high] and [low] 
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which cannot both be plus at the same time. These revised 

features are given in Table 9 for the vowels. (See Table 9). 

It should be pointed out that the articulatory 

configurations accompanying these feature descriptions 

[open] and [close] differ only slightly and that the mouth 

opening in Seneca articulation of the /re/ vowel is in no 

way as wide as -the English articulation of the same sound. 

There is a mild degree of opening, however, for the Seneca 

/re/ vowel, thus the feature [+open] is used to describe 

this. (See photograph on page 18) ~ 

The articulation of the vowel /3/ and /a/ are 

accompanied by a purported laryngeal lowering which is a 

consequence of an extreme retraction of the tongue root 

which causes a high degree of narrowing in the pharynx. This 

tongue root retraction appears to be a distinct articulatory 

gesture and may deserve status as a new distinctive feature. 

The author, however, will maintain the conservative position 

that the tongue body feature [low] will describe this 

position, although the lowness is much more extreme than it 

is in a language such as English. It is noted in fact that 

the effect of pharyngealization accompanies the production 

of the Seneca /3/ and /a/ phonemes. Therefore, the so

called front vowels are not structurally symmetrical with 

the back vowels. The front vowels are formed by different 

degrees of mouth opening/mandible lowering whereas the back 



Table 9. Seneca Vowel Chart (Author version with revised features) 

IiI leI leI· . I~ luI 101 ~ 101 

TONGUE BODY: 

back/non-back -back -back -back -back +back +back +back I 

Hei9:ht : 

High, Mid, Low +hi +hi +hi +hi +hi +hi +10 

TONGUE BLADE: 

High, Mid, Low . +close -close -close -close +close +close -close 
-open -open +open +open -open -open +open I 

Hi9:h : [ +close , -open]; Mid: [-close, -open]; Low: [+open, -close] 

TONGUE TIP: In Seneca neutral position. 
.- -------- --------- ------ - - ----_ .. _----

Ia! 

+back 

+10 

-close 
+open 

I 

I-' 
w 
OJ 
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vowels are mainly formed by different positions of the 

tongue body moving from high to low. 

Explanatory Advantages to the Revised Feature System 

As an example of the incorrectness of Tables 7 and 

8 (see page 135), difficulties which arise in trying to 

describe some of the phonological regularities in Seneca will 

be demonstrated. Chafe has noted that there is an [I] 

allophone for the phoneme /e/. [..t\] for the phoneme /a/ and 

a [U] for the phoneme /0/. He describes their distribution 

as follows: 

"/e / is a high mid front vowel. Its high 
allophone [I] occurs in postconsonantal eosition 
before /i/ or an oral obstrument: ho:yei ?Jh "it IS 
right for him", "fits him", ?o:nekanos "water." 

"/a/ is a low central vowel. Its high allophone 
[~ occurs in postconsonantal position before /i/, 
/y/, /w/. qr an oral obstruent: waiwaste:is "he 
noticed it", hayas~:n~? "it was his name," 
~Eyawi:sat "it will glance off of it." Its low 
allophone [a] occurs in all other environments. 

"/0 / is a mid back vowel. It is weakly rounded. 
Its high allophone [U] OCcurS in postconsonantal 
position before /i/ or an oral obstruent: 
niyoiwa:ke:h "how· many different customs there 
are", the final /0/ in ?o:nekanos "water." 
(1967:5) 

There are several problematic aspects to the 

occurence of these ~11ophones. First, the phoneme /ae/ 

is not cited as having an allophonic variant, which is 

unexpected since the other major phonemes appear to have 

variants. It appears that the allophonic "variants" are 
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the raised versions of the phonemes and it is not surprising 

that Iii and the relatively rare lui do not have raised 

positional variants since they are already high vowels. 

Second, the environment in which these allophones 

appear does not seem to offer the phonetic basis for the 

change. That is to say, it is difficult to see why these 

certain allophones occur in these particular environments. 

Moreover, the fact that the nasal vowels do not seem to 

have these allophones is also unaccounted for. If one were 

to try to write the rule yielding the allophones, it would 

be very difficult to state. If one were to describe the 

three rules in terms of the standard SPE features, the 

following rules would result: 

[

+sY11abi

J -back 
-high 

A. [+high/---1[+obstruent]) 
( ) 
( i ) 
( ) 

----» 

(e) (I) ( ) 

B. 

[

+sY11abicj 
+back 
-high 
-low 

----~[+high]/--L[+obstruent]) 
( ) 
( ) 
( i ) 
( ) 

(0) tv) ( ) 

----0;;> [-low] I ----.l[ +obstruent]) 
( ) 
(i,y,w ) 
( ) 

C. 

[

+sY11abic] 
+low 
+back 

( a.) (I\) ( ) 

The segment lcel which one could interpret as being 

[+sy11abic, -·back, +low] is claimed not to undergo 

this process. Clearly, writing these rules as one would 



not be very easy although the descriptive formalisms of 

generative phonology can be used to write these three 

rules as one. 
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It must be noted that there is some indeterminacy 

regarding the nature of these allophones. As a native 

speaker, the author feels strongly that there are no allo

phones based on tongue height as the use of the symbols 

[I], (V], [A] suggest but are rather extremely shortened 

versions of the regular phonemes. Native speakers of 

English, however, hear these sounds as raised and shortened 

alternates of the main phonemes. Their perceptions may be 

due in part to the fact that because the Seneca tongue body 

in generally high in articulating the phonemes quickly, 

their ears are not attuned to the subtle sound distinctions 

of the long phoneme versus the short phoneme. Spectrograms 

show the formants of these short vowels to be in exactly 

the same position as their longer counterparts. For example, 

the reader is referred to Figures 41 and 42 respectively of 

the Seneca minimal pairs of the words which illustrates the 

long and short /e/ vowel; namely, 1Ia.:hsekse:g" = "You 

should/ought it eat", (Figure 41) and "a.:hsehse:g" = "you 

should/ought stay" (Figure 42). 

The difference could thus have as much a perceptual 

basis as an articulatory one. The author will not write the 

rule in IIfeatures" at this point, but rather point out that 

the high allophones are in fact produced with a relatively 
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small movement from the Seneca neutral position, in which 

the tongue body is in a relatively high position. 

Regarding the other two problems, the lack of a 

"raised" allophone of Ice I and the lack of a "raised" 

allophone of the vowels lEI and 13/, an account can now 
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be made. These "raised" allophones are actually "short" 

allophones in closed syllables. The vowels lcel, lEI and 

131 are also subject to the shortening process but since 

they don't fall into the perceptual space of English vowels, 

English speakers do not hear an allophonic variation. Thus, 

a short lei falls into'this English perceptual space of III 

but short lEI does not fall into the perceptual space of 

any English vowel. 

In sum, all of the Seneca vowels Iii, lei, lcel, lEI, 

lui, 101, 13/, and 1a.1 have "shortened" allophones in closed 

syllables or before high sonorants. The perception of these 

"raised .. allophones follows automatically from the Seneca 

neutral position. 

The Phonemic Inventory and the Seneca Neutral position 

The understanding of Seneca speech from the stand

point of the articulatory base may have consequences for 

understanding the inventory of phonemes in Seneca. When the 

tongue tip is pressed against the lower gum and the sides of 

the blade are pressed against the upper molars, it is very 

difficult to make an Ir/ like sound in the same manner that 
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English speakers do. Perhaps, the lack of this phoneme is 

due to the Seneca articulation. This can't be proven at 

this point; however, it would be expected that the available 

consonants appear to be consistent with the articulatory 

posit~on. Even the III phoneme is somewhat difficult to make 

from the standard Seneca position. Perhaps the lack of 

liquids in general in Seneca may be the result of the Seneca 

neutral position. 

In the speech of older Seneca speakers, the difficulty 

in pronouncing liquids in Seneca is shown by the borrowed 

form of the English word IA1bert". This name was pronounced 

by the older Seneca speakers phonetically as [~bet]. The 

Ibl which is a foreign sound in Seneca is nonetheless possible 

since the bilabial closure to form the Ibl does not conflict 

with the Seneca neutral position. The Irl and the Ill, 

however, are just omitted in borrowed words. 

The presence of liquids in other Iroquoian languages 

may suggest that they have a different articulatory base 

from Seneca or perhaps they are able to make compensatory 

gestures which allow Irl and Ill-like sounds. 

The lack of labial consonants does not appear to be 

a consequence of the Seneca neutral position. The only 

labial candidate for a labial sound is the Iwl phoneme. 

However, this is primarily a velar semi-vowel. Asher Wright, 

a missionary who worked and lived among the Senecas, when 

writing of the Iw/ sound stated: liThe letters 'j', 'Wi and 
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'y', are heard only before vowels." (1842:5). Later, he 

wrote the following description of the /gw/ series in Seneca 

in his 1842 work entitled: A Spelling-Book in the Seneca 

Language: with English definitions: 

"gwennis, penny; (a corruption of the English 
word pence, or pennies, substituting 'gw' for 
'0', the latter not being found in Seneca, and 
the people in ancient times not being able to 
pronounce it. The same substitute prevails at 
the present day among the older Indians in their 
efforts to speak English.) II . (1842: 75) • 

Floyd Lounsbury, an anthropologist who did extensive 

work on the Oneida language (another Iroquoian language) in 

writing about the phonology of Oneida stated: 

IIThere are no labials in the language. The 
sounds /0, u, w/ have the acoustic quality 
of 'roundness' to a weak degree, but this is 
the result of tongue position (depression of 
the forward part) and jaw and lip height alone, 
without reinforcement by lip rounding. The 
immobility of the lips, especially in older 
speakers, is striking to observe. We classify 
these phonemes as velars rather than as 
labials. II (1953: 27) • 

A Perceptu~l perspectiv~ on Seneca Articulation 

The reason that the radically different articulation 

of Seneca sounds has gone unnoticed is because the phonemes 

of Seneca sound very much like the phonemes found in 

European languages. For example, as noted earlier, Chafe 

describes the Seneca /0/ as "a mid back vowel ll which is 

"weakly rounded. 1I However, there is no rounding in the 

production of this sound or any other phoneme in the Seneca 
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language. Moreover, a phonological analysis of Seneca shows 

the feature "labial" is irrelevant. Jakobson, in commenting 

on lack of labials stated: "In the few American and African 

languages that have no labials, their absence, for the most 

part, can be traced to the traditional use of labrets." 

(1969:33). There is no evidence that labrets were used by 

any Iroquoians. Thus, Seneca is an important language in 

linguistics typology since its existence proves that 

languages do not universally have labial phonemes. 

One might then ask "Why did Chafe describe /0/ as 

a mid back rounded vowel?" Chafe was able to make this 

description since the /0/ sounds like a rounded mid low 

vowel. His use of /0/, also the symbol used in this 

dissertation, is somewhat misleading since, generally, /0/ 

is the symbol for a rounded mid back vowel. Using the /Y/ 

which stands for an unrounded mid back vowel is also 

incorrect because even though Seneca /0/ is unrounded, ft 

sounds rounded. This effect of rounding is hypothesized to 

be the result of a narrowing of the! pharyngeal region due 

to the retraction of the tongue body. 

The results of this dissertation therefore call 

into question a linguistic prime; namely, that the sounds 

of human languages can be described with phonetic symbols 

that represent common articulatory configurations. It is 

likely that a linguist listening to Seneca /0/ would use 

the symbols /0/ as Chafe did. This suggests that the English 
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/0/ and the Seneca /0/ represent a psycho-acoustic unity, 

even though the articulatory production of these two sounds 

differs radically. Recall that Seneca /0/ is produced without 

rounding with an extra degree of purported pharyngea1ization, 

the pharyngeal cOnstriction compensating for this lack of 

rounding. Thus the tongue is retracting more in forming 

Seneca /0/ than the English /0/. It is too early to suggest 

that the physiologically based features of Chomsky & Halle 

should be replaced by an acoustic based set of features. 

The evidence from Seneca suggests, however, that the 

acoustic basis of the features may in fact be the primary 

ones. This is attributed to the fact that the /0/ phoneme 

can be produced with such different vocal tract configurations. 

Consequently, if universal phonetics were to be based on 

psycho-acoustic criteria, then one might expect different 

physiological sources for these pscho-acoustic phonetic 

targets. 

Further, Seneca falsifies the purported linguistics 

universal that syllable final consonants devoice if there 

is a voiced/voiceless alternation in stops. The syllable 

initial consonant will tend to be voiced whereas the 

syllable final consonant will tend to be voiceless. The 

Seneca facts are the reverse of this. 

Finally, in this investigation, the prosodic features 

of Seneca have not been discussed. These are a very 

important part of the language but time and space limitations 
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have not permitted a thorough analysis. The consonantal 

copy phenomenon dicussed in the previous chapter probably 

interacts in some way with the syllable structure, clearly 

an important topic for further study. Seneca appears to be 

a syllable-timed language somewhat like the French as opposed 

to a stressed-time language. This is another interesting 

area of study which may be researched at some future time 

by other linguists. 

This concludes theinyestigation of the articulatory 

and acoustic aspects of Seneca speech. It is the author's 

sincerest wish that this dissertation will serve to encourage 

speakers of traditional forms of Native American languages 

to undertake an in-depth study of the phonology of their 

languages. For in so doing, they will also learn about the 

culture for which the language was developed and thereby 

preserve portions of a rich cultural heritage for their 

descendants. 
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