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Abstract 

This thesis demonstrates that the Kwakiutl 

processe~ known as hardening and weakening are based 

on two synchronic phonological .processes; assimi Z.ation 

and deZ.etion. Hardening sees stem-final voiceless 

obstruents assimilate gZ.ottaZ.ization, while weakening . . 
, 

sees them assimilate voiaing. The following s.uffix-

ini tial segments that cause this assimilation are 

subsequently deleted in certain environments. Rules 

are presented which generate the appropriate hardened 

or weakened form. To this end, the phonological 

processes involved in hardening and weakening·, . . 

particularly assimiZ.ation and deZ.etion are examined 

and analysed. 

Previous work, done mainly by.Sapir, .assumed that 

hardening and weakening a.re not based .on synchr·onic: : 

phonological processes. Instead, he hypothesi.zed an 

historical solution which assumed that assimiZ.ation and 

deZ.etion were the cause of hardening and weakening, but 
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failed to note that the processes are synchronic .. This 

thesis , therefore , furth er s previous work by showing 

that hardening and weakening are based on synchronic 

processes, and begins the task of constructing an 

- encompassing analys is . 

Unfo rtunately , I am not able to show that every 

occur r~n~e of hardening or weakening is predictable . 

In the Conclus ion , I speculate that the system of 

relative phonologioal strength proposed by Foley may 

account for this irregularity . It is also possible 

that the non-predictable data is historically based . 

In this thesis, however , I concentrate mainly on the 

predictab le forms and leave aside the more obscure and 

less general problems for later work . 
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Introduction - Chapter 1 

The Kwakiutl language of the Wakashan 

Linguistic Family is located on the northern portion· 

of Vancouver Island north of Campbell River and Cape 

Cook, and on the mainland of British Columbia from 

Bute Inlet to·Smith Sound. Located north of Mainland 

Kwakiutl are two related languages, Heiltsuk and 

Haisla. These three languages form the Kwakiutl 

linguisti.c di vision which together with the Nootkan 

languages combine to form the Wakashan family .. There 

are two quite different dialect groups of Kwakiutl. 

One is located on the northern tip of Vancouver 

Island and on the mainland, while the other is spoken 

on the Island from Campbell River to Fort Ruper~, and 

on the small islands at the entrance to Johnstone 

Strait, The latter·group comprises three sub­

dialects; Koskimo on the west side of Vancouver 

Island, Yuculta near Campbell River, and Kwakiutl 

proper near Alert Bay. This thesis is based on the 

Alert Bay dialect, 
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Kwakiut l shares a number o f phonological 

features common t o other l anguages of the Northwest 

Coast . There ~ re a l arge number of consonants , few 

vowels , and many permissible consonant clusters. 

There are two series of resonants , glottalized and 

non- glottalized, a distinction between velar and 

uvular obstruent s , and a lateral ser ies of obstruents . 

In morphology Kwakiutl is polysynthetic ; one Kwakiutl 

word is frequently translated by an entire s entence 

in English . Similar to many languages of the 

Northwest Coast Kwakiutl has a large number of 

suffixes with concrete reference . These are often 

translated by such English nouns as house , water , 

head, hand, and f ace . The phoneme inventory of 

Kwakiutl is presented on page 70 . 

Kwakiutl also has features not found among the 

many other languages of the Northwest Coast. Along 

with it s related languages , it is noted for the many 

and varied phonological influences that suffixes have 

on sterns . 3 Sterns may be reduplicated and altered by 

suffixes . Stern vowels , stress patterns , and stern­

final sounds are often subject to change and segments 

are occasionally inserted . The following examples 
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4 illustrate some of these effects. 

Reduplication (CV type) 

wa·k - a1:a: 

to bend - a little more 

Vowel Change /a/ /a·/ 

baw ' - ap 

to leave - one another 

Insertion 5 0 /s/ 

wak - a 

thing - ear 

323 

wa•waka-ia 

to bend a little more 

232 

ba•wap 

to leave one another 

309 

earring 

This thesis examines one of thes~ topici, the 

influence of suffixes on stem-final sounds. The 

major influence suffixes have on preceding sounds, 

and the one dealt with in this thesis, is caused by a 

proaess of assimilation which, of the Northwest 

languages, is found only in the Wakashan family. 

This process is triggered by the hardening and 

weakening suffixes. 6 The one class of suffixes, 

termed hardening, entails the glottalization of stem­

fin~l sonorants and voiceless obstruents, while the 

other, termed weakening, causes stem-final voiceless 

obstruents to become voiced. Both hardening and 

weakening suffixes sometimes require the insertion of 
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an epenthetic / a? / , / a / , / a / , or/? / following other 

stem- final sounds . 

A secondary type of influence that suffixes . 

have on stem-final sounds is spirant ization , where 

/~/, / k/ , / kw/, /q/, and /qw/ are changed to a 

homorganic fricative . The suffixes whi ch begin with a 

consonant a nd do not harden or weaken stem-final 

sounds optionally spirantize t hem . 7 The following 

examples illustrate the di fferent eff ects of these 

suffixes in contrast to a suffix that has no effect . 

No Effect 321 

ba kw ..., 
bakwaxa - axa 

man - down man of Zower rank 

Weakening 328 

bakw - ii bagwi1 · 

man - in house man of the house 

Hardening 302 

bakw - am ba •kwam 

man - reaZ Indian , r eaZ man 

Spirantizing 367 

b(:)k w - xdaq baxwd8q 

man - ex clusively by to kill game without 
weapons 



5 

.The process of ass·imilation is related to two 

other features peculiar to the Kwakiutl branch of 

Wakashan. First. there are three complete ~eries 

of stops and affricates; voiceless, voiced, and 

glottalized, as opposed to the other languages, which 

generally have only the plain-glottalized distinction. 

Where there are no voiced stops or affricates there 

is a far more limited weakening process. In the 

northern Nootkan language fricatives weaken to s.onorants. 

Interestingly enough, of the three weakening suffixes 

in Nootka, two are cognate with Kwakiutl weakening 

suffixes. These are.fii:} in the house (Kwakiutl) and 

·{ii} in the house (Nootka); and {is} in an open space, 

on the beach (Kwakiutl) and.{is} on the beach (Nootka). 8 

The second feature related to the process of 

assimilation is the deletion of suffix-initial segments 

following certain sounds. This occurs even though 

the resulting cluster is permissable in the 

language. .The deletion is crucial for hardening and 

weakening because a stem-final sound assimilates 
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glottalization (hardening) wh.en a suffix-initial 

glottal segment is deleted, and assimilates voicing 

(weakening) when a suffix-initial voiced segment is 

deleted, The suffix-initial segments that are.deleted 

following voiceless obstruents are: the palatal 

obstruents '/k, g, x/, 9 the alveoiar obstruents. 

/c,: dz, 5./, and the uvular obstruents /g,. x/. 

Deletion 367 

nap xdaq napdaq 

throw - exal-usivel-y by exaZ.usiveZ.y by ·throwing 

No Deletion 367 

g 11ad. - xdaq g 11 adaxdaq 

to untie - exal-usivel-y by exal-usivel-y by untying 

Some suffixes lose an entire initial syllable, as the 

following examples illustrate. 

Deletion 313 

- gisawi? samy:akawi? 

try out oil, - Z.eft behind Z.eft after trying out oil, 

No D~letion 353 

day -·gisawi? 

wipe - Z.eft behind 

di·dagisawi? 

Z.eft after wiping 
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Not all suffixes that begin with ;l, dz, ii 

lose their initial segment following voiceless 

obstruents. This distinction may reflect a proposed 

historical merger between proto * /c ,: ~, J, s/ and · 

I . ' dz C, C ,. , s/. Possibly the suffixes which lose 

their initial alveolar affricate began with a proto­

palatal affricate. See Chapter 5 for further remarks 

on this claim. The merger explains why some alveolar 

affricates undergo the deletion process normally. 

. 10 associated with palate-velar sounds. . 

In this thesis I demonstrate that the· initial 

phonological segment of a suffix determines the 

effect on the final sound .of a stem. A stem-final· 

sound is said to be hardened when it assimilates 

glottalization from a suffix-initial segment, and is 

said to be wea~ened when it assimilates voicing from 

a suffix-initial segment. Glottal assimilation, 

hardening, occurs when a suffix-initial glottalized 

consonani is deleted. Voicing assimilation, 

weakening, occurs when either a suffix-initial 

voiced consonant is deleted or t·he suffix begins with 

certain sequences of vowel-consonant. 
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Hardening - Assimilation and Deletion 358 

max - kaga·i · 

to strike - make a noise 

No Hardening 

la - kagai: · 

to go - make a noise 

, ' mang.ai: · 

to begin to sound Zike 
striking 

358 

lakagai: . 

said it goes, promise 
to give 

Weakening - Assimilation and Deletion 351 

slip - to move from a 
st_ationary p iace 

No Weakening 

' kan 

qada?<ala 

to siip off from support 

351 

: kanga?<ala 

get Zoose - to move from it gets l,oose from a 
a stationary place pl,ace above ground 

Weakening - Assimilation 

naq . - ik - ala 

drink - to have - cont. 
something 

No Weakening 

kap - ala 

to carry - cont. 
in arms 

326 

nagikala 

to drink after meal 

306 

kapala 

carrying in arms 

The main concern of this thesis is with the 

observable or surface level facts of assimilation. 
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The analysis exploits the observable facts of·the 

languag·e which concern hardening and· weakening. A more 

abstract, or second type of exploitation con.cerning 

underlying forms, though touched on briefly, is 

· 11 essentially left for later work. 

One of the irregularities dealt with is the 

' fact.that not all hardening and weakening suffixes 

appear to follow the process of glottal/voicing 

assimilation. It is not always clear from their.surface 

initial-segments that assimilation has taken place. 

Instead, some suffix-initial segment may underlie these 

suffixes. In his attempt to resolve the problem for 

both Nootka and Kwakiutl, Sapir noted that this suffix:... 

initial segment "is most likely to have been a weak 
. 12 

consonant that has now disappeared.". Unfortunatly, 

he assumed that hardening and weakening are not 

synchronic phonological processes. This caused him to 

miss the whole process of assimilation directly 

observable in Kwakiutl. Unlike Sapir, I hypothesize 

underlying suffix-initial segments only when a suffix 

hard'ens or weakens a stem without any observable process 

of assimilation. The analysis is based, by extension, 

on the surface facts of Kwakiutl. 
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This thesis is based on Boas's descriptions of 
. . i 

Kwakiutl and on my own field work. 3 The major source 

of data comes :from Boas's posthumously published 
. · 14 

Kwakiutl Grammar. This work, culminating a- life 

devoted to the study of the language, contains a wealth . . 

of information and in my opinion is far superior to his 

earlier grammar "The Kwakiutl Indian Language" in The-

. 15 
Handbook of American Indian Languages (1911). · 

Although th_e second grammar is not well organized and 

presents many examples without a morpheme by morpheme 

translation, the tremendous amount· of in.formation, 

especially in the ''Glossary of the Suffixes", and the 

author's deeper understanding of the language make this 
· 16 grammar far more useful than his earlier works. 

Appendix 1 page 69 presents a phonemicization 

of Boas's prephonemic transcription. Appendix 2 page 

Si presents all of the data based on Boas in both his 

transcription and in my own phonemicization. Appendix 

3 page 87 demonstrates on the basis of my current 

field work that the proposed analysis is still largely 

appropriate. The field data were collected from Mrs. 

Mary Hunt of Fort Rupert a!"ld Mrs. Freda Shaughnessy of 

Gilford Island. Appendix 4 presents the feature 

notation used in the thesis, 
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Most research on Kwakiutl has been done by Boas. 

He has written two copious grammars and numerous texts. 17 

Several short grammar sketches and word lists were 

written before Boas's extensive studies. Of note are 

works by Gibbs, 18 Hali, 19 Grasseri.e, 20 and Tolmie and 

Dawson. 21 Recently a phonology of the Alert Bay dialect 

was written by Grubb. 22 As mentioned above, one 

publication regarding hardening and weakening was 

presented by Sapir. 23 
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Footnotes for Chapter 1 

2. Data from: _l. British Columbia. Provincial 

Museum "Native Indians Resources Map no. 12" 

(1956). 2. Boas, Kwakiutl Grammar.· (1947). 

3. A stem is a nuclear element to which affixes 

may be attached. A stem may be monomorphemic 

or polymorphemic. 

4. The numbers on the.right hand side of the page 

indicate the page number where the example is 

found in Kwakiutl Grammar, Boas (1947). 

5. 

6. 

The suffix {-a} ear always causes. Isl to be 
inserted following the reduplicated CV 
syllable. Note that stem-final /kl has been 
glottalized to ' /kl. 

Hardening and Weakening are traditional 

grammatical terms in Wakashan studies, Boas 

(1911, 1947) and Sapir (193a). 

7, Speakers often change from one form to another 

when repeating a word a second time. Although 

there may be dialect differences with regards 
to the amount of spirantization in a given 

environment, it is difficult to make. a final 

statement due to the lack of comparative data. 
The following examples are from my own field 

notes. 

' ?ik - m 

good - aspect - I 

?iki:ian (or) ?ixi:ian 

I'm fine 



13 

Suffix-initial /s/ and /x/ are deleted following 

voiceless obstruents. Unlike the glottalized or 

voiced suffix-initial consonants that are·deleted 

neither .of these fricatives cause · obligatory 

spirantization. This suggests that spirantization. 

is not caused by a process of assimilation. 

Deletion - Spirantization 

bek" - xdaq 

man - exaZusiveZy by 

bax"daq 

to kiZZ 
weapons 

367 

game.without 

Deletion - No Spirantization 367 
mu•k" - xdeq (me)mu•k"deq 

to tie - exaZusiveZy by exaZusiveZy by tying 

8. Sapir, "Glottalized Continuants in ·Navaho, Nootka,. 

and Kwakiutl"'. (1938). 

9. Because there is no p;lain velar /k/ in Kwakiutl 

I write the palate-velar [kY] as lk/. The same 
holds for all of the palato~velar sounds ·[kY; {~, 
gY, xY]. When a distinction is necessary the 

palatal marker [Y] is used. 

10. Sapir, however, reconstructs Nootkan/c/ from 

Proto-Wakashan */kY / and /k/ from */k/ · as the 
following examples from his article (1938) 

indicate. 

Proto Wakashan Nootka translation 

·*ko?auq ko?oq to berate, vituperate 
(p 234). 

*q?ekYx q?icl]. . . . yeaP (p 232) . 

He is therefore able to i:l.erive the /n/ of 
Kwakiutl /x?enx/ season from the */kY I of Proto-
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Wakashan * / q? akYy.J ... year by spirantization 

/kY/ + /xY; and weakening /xY/ + /n/. This 

analysis is doubtful because spirantizing never 

, occurs in conjunction with weakening or hardening 

in Kwakiutl. \Possibly at some point /kY/ was 

spirantized to /xY; became fused, and was finally 

weakened to /n/. 

In any event, Sapir's analysis still leaves 

the problem of. Proto-Wakashan */k/ and *-/ky / in 

present day Kwakiutl. If */k/ went to /kY/ would 

*/ky/ go to /c/ (/c/ in Nootka), or would */kY/ 
and * /k/ merge into present day [ky] ( /k/) . 

Clearly more work is needed in this interesting 

area of Proto-Wakashan reconstruction, 
. . . 

11. See Morin ''Quebecois" (1975) for the different 

methods of explanation and exploitation. 

12. Sapir, (1938). 

13. See Bibl_iography for Boas' s work on Kwakiutl. 

14. Boas, (1947). 

15. Boas, (1911). 

16. Boas, "Glossary of the Suffixes" in Kwakiutl, 

Grammar. ( 1947). 

17. Boas, (1911, 1947). 

18. Gibbs, "Vocabulary of Kwa'kiutl" (1877). 

19. Hall, "A Grammar of the Kwakiutl Language" (1888). 

20. La Grasserie, Cinq Langues de Za CoZombie 

Britannique. (1902). 

·21. Tolmie and Dawson, Comparative VoaabuZaries of 

the Indian Tribes of British CoZumbia. (1884). 
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22. · Grubb, A Kwakiutl Phonology. (1966). · 

23, Sapir, (1938). 
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Hardening - Chapter 2 

Suffixes which begin with the following glottal 

segments cause preceding voiceless 9bstruents to 

assimilate the.feature [+glottal]: 1 '/k,--~, ga?,: ka?, 
I?/, The suffix-initial glottal segment is 

subsequently deleted. The phonological processes of 

assimilation and deletion constitute the hardening 

process .. Suffixes beginning with the above glottal 

segments are referred to as hardening suffixes. 

Another group. of suffixes cause preceding 

voiceless obstruents and, sonorants to assimilate the 

feature [-tglottal]. These suff,fxes do not· begin with 

any of the above glottal segments. They do not appear 

to begin with a gZottaZ segment, nor does any 

evidence show that they bear an underlying suffix­

initial glottal segment. These suffixes are referred 

to as arbitrary hardening suffixes and are examined in 

Chapter 4. 

The following table illustrates the 

relationships between plain voiceless obstruents ·and 
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hardened voiceless obstruents. Voiceless stops and 

affricates become their homorganic glottal_ized 

counterparts, while fricatives become, for the most 

part, sonorant's. 

Table 1. Hardened Voiceless Obstruents 

plain p t '1( . C k kw q qw 

[+glot] ' ' . J, ' . fc . 'w ' •w p t C k .· q q, 

plain 1: . s X xw .., xw X 

[+glot] i ' ' ' ' x?_. ' y .or C n w. w 

(glottalized sonorants are [?m]). 

. ' The fricative /s/ arbitrarily hardens to either /cl. or 

. ' /y/. The uvular fricative /xi becomes /x?.f when it is. 

hardened. 

The following data illustrate the effects of the 

hardening suffixes. 

' Suffix-Initial /k/ 

Assimilation - Hardening 

?apsut ~ kan - i? 

one side - body - nom. 

357 

?apsutani? 

one side of body 



No Assimilation 

?ola - : kan 
real - bo.dy 

No Assimilation 

kan 

saabby - body 

Assimilation - Hardening 

max kagai · 

18 

to strike - make a noise 

No Assimilation 

la kagai · 

to go - make a noise 

· No Assimilation 

mul x?id - kala 

thanks - aspeat - noise 

' Suffix-Initial "/c/: 

Assimilation - Hardening 

lak ' . cimas 

?olakan 

able bodied 

:1,amican 

to be saabby on body 

·""' , .,,,. mang.ai · 

357 

357 

358 

to begin to sound Zike 
striking 

358 

said it goes, promise to 
give 

358 

i ' . niu x?fdkala 

song of thanks 

324 
~ . , . 

lilakimas 

hammer - alasses or aharaateristia 
aonditions of things 

things 
hammered 



No Assimilation 

hi 
, . 
cimas 

privaledge - alas ses or 
aharaateristia 
aonditions of things 

Assimilation - Hardening 

' nuxw , . 
cimas 

blue berries - alasses or 
aharacteristia 
aondi tions of things 

Suffix-Initial / x? / 

No Assimilation - No Deletion 

ga l xtu d 

to araw l - on top of - aspeat 
long ob j eat 

Deletion - No Ass imilation 

wai: xtu d 

by its e lf - on top o f - aspect 
long object 

Deletion - Ass i milation 
, , .. , .., ceq 3c?anx ceqanx 

325 

hi'•cimas 

of the kind 
belonging to 

324 

'< nunawimas 

berries ( as 
fo od) 

373 

galxtud 

to arawl on top 

373 

wai:atud 

by itsel f on top 

305 

winter dance - season winter danae season 

Deletion - Assimilation 305 
, 

x?anx 
, , .., cus cuyanx 

to dig - season season for digging 
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No Deletion - No Assimilation 

S'~k' v? v o X anx sakax?enx 

five - season five winters, years 

Suffix-Initial ' /ga?/ and /ka?/ 

Deletion - Assimilation 

?<cip 

spread - to perform no to spread at once 
without Zooking action without 

previous consideration 

305 

351. 

No Deletion - No Assimilation . 35.1 

wen 

drill 

· ga?la 

- to perform no 

wawangala 

to drill without 
action without 
previous consideration 

Z'ooking · 

Deletion - Assimilation 

. gelt ka?is 

Zang - 'beZ.ly 

No Deletion - No Assimilation 

la ka?is - an - d 

galtis 

long beZZy 

326 

to go - belly - nom, - aspect to enter belZy, 
go in front of 
body 

Rules 

The assimilation rule causes stem-final 

voiceless obstruents to assimilate the feature 



[-t-glottal], The deletion rule sees the suffix-initial 

glottal segments deleted following ·voiceless obstruents, 

Assimilation 

-voe 
-son 
-voice 
.-glot 

Deletion 

• C 

➔ 

These two 

hardening rule, 

Hardening 2 

X -voe 
-son 

[+glot l 

rules are 

# 

-voice 
-glot 

1 2 3 

1 2 3 

[+glot] 

x?· 
- ga? 

I ica? -, 
k ,, 
C 

-voe 

I -son 
-voice #---
-glot 

collapsed into the 

j ·, y 

ia? 

)F 
4 5 --

0 5 
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The stem-final voiceless obstruent (2) picks up the 

feature [+glottal] from the suffix-initial glottal 

segment (4). The suffix-initial glottal segment is 

deleted (4....,,.. 0). 

, 
Irregularities: ·;c/~Initial Suffixes 

The hardening rule does not operate on all 
,. 

suffixes that begin with /c/. 

No Assimilation - Spirantizing 346 

' han7< ·., ca: - d ~ . ' han1co.d 

to shoot - inside - asp. to shoot in 

Because there is no phonological basis which accounts 
'. . 

for hardening or non-hardening /c/:-initial suffixes,. 

the opposition is analysed as morphological. Each 

suffix that begins with a ;J; that does not undergo the 

hardening rule is marked [-hardening rule]. A minus 

rule feature blocks the operation of the· rule even 

though the phonological description has been met. 3 

Readjustment Rules 

The hardening rule attaches the feature 

[+glottal] onto stem-final voiceless obstruents. 
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Voiceless stops and affricates are realized as 

homorganic glottalized stops and affricates when they 

assimilate t_he feature [+glottal]. The fricatives, on 

the other hand, cannot be realized as glottalized 

fricatives .. because no such phonemes exist in Kwakiu_tl. 

The [+glottal] fricatives are usually realized as 

glottalized sonorants. This is the unmarked case. 

• • • When the fricative /s_/ goes to ·;c;: (and not /y/") and 

the fricative /xf. goes to /x? / the corresponden·ces are 

said to be marked. 4 

Table 2. Fricative - Sonorant Correspondences 

fricative s 

sonoran_t l • y 

X 

• n 

x" 

• w 

x vw 
X• . . 
w. 

A series of readjustment rules are nee·ded in 

order to convert [+glottal] fricatives into the 

appropriate surface forms. The first and second 

minor readjustment rules see /~/ optionally go to /~/: 
~ . l 

and /x/. go to /x?/ respectively. 

Minor.Fricative Readjustment Rule 1. 5 

• //s// • /c/ 
opt. 
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Minor Fricative Readjustment Rule 2 

llill /x/ /?/ 
' :~ 

The main fricative readjustment rule changes· 

·1s'-1.· ' to /y/, lit ~o lit,, lxJ to i:Jit, Ix" I to /w/, and 

/'i"/: to /w/:. In keeping with recent phonological 

tradition the main rule is ordered after the minor 

rules. 6 

Main Fricative Read,justment Rule 

-voe 
-t-stri 
-!"Cont· 
-tglot 

+son· 
. -stri 
.~back 
-t'V'oice 

{
- ecantJ - -ccor 
. cccont · 

I 

In this .rule the environment specified by the angle 

brackets applies first: This part of the rule converts 

the irregular fricative - sonorant alternations /x/ to 

' ' /n/ and /s/ to /y/. The second part of the rule 

changes the remaining fricatives into their closest 

' ' · homorganic sonorant; - /¾./ goes to. / 1/, /x,,, /. goes to /w/., 
. ' 

and /x"/ goes to /w/., 
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Footnotes for Chapter 2 

1. See Appendix 4 for a presentation of the feature 

notation used in this thesis. 

2. Each segment of the string is assigned a number. 

The structural change is indicated with the 

numbers. X and Y are independent variables. 

The rule notation is similar to the following: 

X [-voe ] x? 
-son ga? 
-voice 
-glot 

4 J J 

y 

J (- no change) 
[+glot] ~ 

3, Schane, Generat~ve Phonology. (1973), The 

suffix :/kam/ is also marked [-hardening rule]. 

The following examples illustrate that this 

suffix is unlike all other:/k/.-initial suffixes 

.with regards to the hardening rule. 

No Assimilation 357 
' qas - kam ,~. , . k qi:• qas em 

eat meat - sign, omen sign that .one liJi z z 
eat meat 

No-Assimilation - Spirantizing 357 
?,ik - kem ?i•?ixkam 

good - sign, omen good.sign, omen 
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4. , The unmarked,. or main, readjustment sees 

fricatives alternate with sonorants. The 

exceptions to the unmarked readjustment are 

considered to be marked, and are.generated by 

minor Peadjustment rules . . Minor rules are: 

5. 

"rules which only apply to a highly 

restric~ed group of items" .•• "Minor 
rules are needed to handle_ ir.regular 

forms, but only when there is a 

'regularity.' to the irregularities". 

(Schane, p 110) 

Schane, Generative Phonology. (1973). 

•· A glottal marker over a fricative ·1s/' indicates 

that the fricative has assimilated the feature 
' . (+glottal], Double lines //s// indicate an 

underlying form. Optional rules are indicated 

with the abbreviation opt •. All rules are 
obligatory unless they are marked in· this 

manner. 

6. Chomsky and Halle, The Sound Pattern of English. 

(1968). Kiparsky, "Linguistic Universals and 

Linguistic Change 11 (1968). · Schane, Generative 

Phonology. (1973). 
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Weakening - Chapter 3 

Suffixes beginning. with the following voiaed 

segments cause preceding voiceless obstruents to 

assimilate the feature [+voice]. These are /Vk,.·Vg, 
• -,,..-~. l· Vx, Vk", Vi,' Vn, Vn,· Vy, ga, and Vx .[-glot]/ .. The 

voiced segments /ga/ and /Vx/ do not caus.e fricative 

voicing. The consonants lg/ and /x/ are subsequently 

deleted. The phonological process of assimilation or 

the processes of assimilation and deletion constitute 

the weakening process. Suffixes that begin with th~ 

above voiced segments are referred to as weakening 

suffia:es; 

Another group of suffixes cause preceding 

voiceless obstruents to assimilate the feature 

{+voice]. They do not begin with any of the above 

voiced segments. There does not appear, on the 

surface at least, to be any phonological explanation 

for the weakening effect of these suffixes. These 

suffixes are referred to as the arbitrary weakening 



suffixes. 

The following table presents the plain 

voiceless obstruents in contrast with their weakened 

alternates. Voiceless stops and affricates change· to 

their homorganic voiced counterparts, while fricatives 

become plain resonants. 

Table 3. Weakened Voiceless Obstruents 

plain p t 7' C k kw q qw 

[+-voice] b d ~ dz gw V vw g g g. 

plain i: . xw V 3cw s. X X 

[+voice] 1 y or dz n w w 

The fricative ./s/ is weakened arbitrarily to /y/ or 

/dz/, while the fricative /x/ is not altered by 

weakening suffixes. 

The following examples illustrate the different 

effects of the weakening suffixes. 

Suffix-Initial /ge/ 

Weakening - Deletion 

qe.t 

slip,fall - to move fPom a 
stationaPy place 

qade7iala 

to slip off fPom 
suppoPt 

351 
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No Deletion 351 

kan kenga?<eila 

get loose - to move from 
a stationary plaae 

it gets loose from:a 
plaae above ground 

Suffix-Initial /Vx [-glot]/ 

Weakening - Deletion 

nap xt,u d nebetud 

throw - on top of - asp, to throw on top 
Z.ong objeat 

No Affect - Deletion 

we'!:· xtu d we'l:atud 

by itself - on top of - asp. by itself on top 
long objeat 

No Affect - No Deletion2 

gal xtu d 
~ V 

gelxtud 

to arawl - on top of - asp. to arawl on top 
long objeat 

.Suffix-Initial /Vk, Vg, Vx, Vy/ 

Weakening - No Deletion 

nagikela - ela. 

drink - baak - aont, 

W~akening - No Deletion 

pe?< · - axsa 

to drink after meal. 

fly - away without 
definite aim 

paAaxsa 

to fZ.y away 

373 

373 

373 

326 

326 



Weakening - No Deletion 

'· k t:v agansa 

30 

lying 
beaoh 

on - to happen to 
meet someone 
while .,. 

Weakening - No De;Letion 

sup - _ayu 

ax - instrument 

Suffix-Initial /Vk"/ 

Weakening - No Deletion 

mi?i - uk"• - gila 

two - person - to make 
something 

Weakening - No Deletion3 

326 

' .... ti.•gagansa 

to happen to meet 
someone while lying on 
beaoh 

312 

subayu 

ax 

333 

maiuk"ila 

to take two husbands 

333 

du•gag"iia duq" 

look beforehand - in - S.C. 
house 

look ahead in house 

Weakening - No Deletion 359 

nak k" nagak" 

steam - passive steamed 

Weakening No Deletion 359 

bu•x" k" bawi•k" 

pregnant - passive made pregnant 
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Suffix-Initial /Vn, v:Ji/ 

Weakening - Nb Deletion 

palk ansa 

flat thing - under.water, 
in deep water 

Weakening - No Deletion 

yax ansa 

go down - under.water, 
quickly in deep water 

Weakening - No Deletion 

nap - i?nu d. 

304 

palgansa 

flat thing sinks 

304. 
~ 

yanansa 

to.go down quickly into 
deep water 

- 325 

' . nabimid 

to throw - to do to one - asp, to thPoW stones at 
someone while· 
passing by 

stones pasiing by 

Weakening - No Deletion 

max - i?m.i - ik 

325 

- an manf?nawakan 

strike - to do to one - back - I 
passing by 

to strike at 
someone ·while 
passing by 

Suffix-Initial /Vi/ 

Weakening - No Deletion 

ia•q"'· - u•i · 

red - exclusively by 

Weakening - No Deletion 

' . tJ.. s 

stone - made exclusively by 

334 

painted exclusively red 

333 

' .... '. dz ta• ti. ui · 

made exclusively of 
stone (name of a tree) 



32 

Rules 

Th~ assimilation rule sees stem-final voiceless 

obstruents assimilate the feature [+voice ]. The 

voiced segments /ga/ and. /Vx .[-glot]/ do not we·aken 

fricatives. The deletion rule causes /g/ and /x/ to be 

deleted following voiceless obstruents. 

Assimilation 

-voe (g a) 

--son 
-voice· 
-glot 

[+voice] / 

(-cont} 

V {x [-glot]) 
k 
g 
X 

k'1 
n· 

' n 
y 

The angle )Jrackets. indicate that the voiced segments 

/ ga/ and /Vx . [-glot] / do not weaken stem-final 

fricat·i ves. 

Deletion 

-voe 
1. /g/ - -son 

-voice #----
-glot 
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-voe 
2. /xi. ➔ 111 ./ -son # V 

-voice 
--glot 

The deletion and assimilation rules are 

collapsed into the following weakening rule. 

Weakening 

X 

1 

1 

-·voe 
--son 
--voice 
-glot 

{-cont) 1 

2 

2 

[+voice] 

# 

3 

3 

((g) 2 a)1 

V ((x) z [-glot]) 1 
k 
g 

, . X 

kW 
n 

' n 
y 

4 

y 

5 ➔ 

5 

Stem-final voiceless obstruents (2) assimilate the 

feature [ +voice l from the suffix-initial segment· (4)°. 

The angle brackets subscripted with 1 indicate that 

fricatives do not assimilate [+voice] from the voiced 

segments /gfl/ and /Vx · [ glot]/. The angle brackets 
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subscripted with 2 indicate that /g/ and Ix/.· are 

deleted. 

Irregularj.:ties: Readjustment Rules 

The weakening rule at tac.hes the· feature [+voice] 

onto stem-final voiceless obstruents. Voii,:eless stops 

and affricates become their homorganic voiced stops 

and affricates. Fricatives, ho~iever, cannot be 

realized as ''voiced fricatives" because no such 

phonemes exist in Kwakiutl. Instead, [+voice] 

fricatives, like [+glottal] fricatives, are 

readjusted to non-fricatives. The non-fricative voiced 

counterparts are listed below. 

Table 4. Fricative - Sonorant Correspondences 

plain 

sonorant 

s 

y 

X 

n 

x 
w w 

As the table above shows, the [+voice] (weakened) 

fricative forms are homorganic with the [+glottal] 

fricative forms. ( See Table 2 · page 23 . ) The 

following readjustment rules are, therefore, 

analogous with those presented in the last chapter. 
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The first minor readjustment rule sees [+voice]. /z/ 4 

optionally go to /dz/, while the second one sees 

[+voice] Ii I. go to Ix.I. 

Minor Readjustment Rule 1 

//z// -opt. 

Minor Readjustment Rule 2 

I Iii/ /x/ 

The main friaative readjustment rule changes 

[~voice] fricatives into sonorants. The rule converts 

/s/ to /y/·, /1/ to /1/, /x/ to /n/, /x"/ to /w/, ·and 

/x"/ to /w/. The rule is ordered after the minor 

rules. 

Main Fricative Readjustment Rule 

+son 
-·stri 
-back / 
+voice 

·(-· cl,anv 
-· ot cor 
a.con \

-lat ' --round 
cl.ant 

In the above rule the environment specified by the 

angle brackets applies first, This part of the rule, 
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the_ maximal environment, converts the irregular 

fricative - sonorant alteri:iations /xt to In/· and /s/ 

to _/y/. The second part of the. rule, the most 

general, changes the remaining fricatives into their 

closest homorganic sonorant; /1/ goes to /1/~ /xw 

goes to /w/, and Ix"/ goes to /w/. 

Why Some Suffixes Appear to 

Glottalize .Stem-Final S_onorants 

The majority of weakening suffixes do not 

affect stem-final sonorants, as the following examples 

illustrate. 

Weakening - Stem-Final Voiceless Obstruent 334 

Ped - made exaZusiveZy of painted exaZusipeZy 
Ped 

No Weakening - Stem-Final Sonorant 334 

' ma1 - ui · 

white - made exaZusiveZy of painted exaZusiveZy 
white 

_Boas noted, however, that sonorants are glottalized 

·by some weakening suffixes. 5 
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Glottalization of Stem-Final Resonant by a Weakening 

Suffix 

han am 

kettle, vessil - small 

301 

small kettle 

The Glottalization is not due to the weakening 

process, but rather to the process of glottal stop 

insertion. Glottal stop insertion occurs following 

the first vowel of a stem, The two processes are 

.clearly separate, therefore, in stems that do not 

have a CV[sonorant] shape. 

Weakening 

?aliwas· - am 

spruae - small young spruae 

301 

The process of glottal stop insertion is not formalized 

in the thesis. 
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Footnotes for Chapter. 3 · 

1. The figure [ - ] stands for'a segment. The 

sequence /Vx [.-glot], ·therefore, does not 

allow a glottalized sound to follow /x/. 

2. The suffix-initial /0/ is deleted following 

the stem-final sonorant. 

3. The stem-final /qw/ is weakened and 

deZabiaZized ~o II/. Suffixes that begin with 

round vowels or vowels followed by labialized 

-consonants delabialize stem-final voiceless 

labialized consonants. The letters S.C. 

abbreviate stem completive. 

4. Fricatives that have assimilated the feature 

[+voice] are written as voiced fricatives for 

the purposes of the Minor rules. The fricative 

/s/ is written as/z/ and the fricative /x/ is 

written as Ii/. 

5. Boas,_p ~27 (1947). 
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Further Considerations - Chapter 4 

1, Irregularities: Arbitrary Hardening Suffixes 

The arbitrary hardening suffixes cause stem­

final sonorants and voiceless obstruents to pick up the 

feature [+glottal].• The following examples illustrate 

this process, 

Hardening 

wanq - q 

hole - inside 

Hardening 

·' nas - q 

dry fish - inside 

Hardening 

han q ala 

dish - among more - cont, 
than two 

Hardening· 

tikw 

to'hang -

bawi? 

chest 

363 

having a d~ep hole inside 

fish not properly 
dryed inside 

, ' hanaqala 

to have a dish. 
standing among 

t1J<w_abawi? 

to hang someth~ng 
on chest 

337 
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The hardening rule below sees stem-final 

sonorants and voiceless obstruents pick up the feature 

[+glottal]. The rule is triggered by the morphological· 

feature [+hardening], which occurs in front of. "each" 

arbitrary hardening suffix. The feature [+hardening], 

abbreviated [+HJ, is subsequently deleted. 2 

X 

1 

1 

{

-voe · ] 
· . 0( son 

o<. voice 
-glot 

2 

2 

[+glottal J 

# [-t-H] y 

3 4 5 -

3 5 

Stem-final sonorants and voiceless obstruents (2) 

assimilate the feature [+glottal]. The -suffix­

initial hardening segment, in this case a 

morphological marker, is deleted (4-0). The 

[+glottal] fricatives are readjusted by the 

readjustment rules presented in Chapter 2. 

Arbitrary Weakening Suffixes 

The arbitrary weakening suffixes see stem-final 
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voi.celess obstruents pick up the feature [+voic_e] '. 

The examples listed below illustrate this process. 

Weakening 

se:e.. 

canoe - moving on water, 
at sea 

Weakening3 . 

wuk"' -- es 

bark - continuously, 
all the time 

No Effect (stem-final Ix.I) 

377 

sebe?<i? 

canoe starts on water 

304. 

wewii·g.1,1es 

bark all the time· 

304 

sleep - continuously, sleep alZ ·the time 
all the time 

No Effect (stem-final sonorant) 304 
, . 
wen - es 

to hide continuously, 
all the time 

, ·',,,,. we.wens 

hiding aZZ the time 

The weakening rule causes ·.stem-final voiceless 

obstruents to assimilate the feature [+voice]. The 

rule is triggered by the suffix-initial morphological 

marker [+weakening], which occurs with every 

arbitrary weakening suffix. The feature [-rweakening], 

abbreviated [+W], is subsequently deleted. 
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Arbitrary·Weakening Rule 

X r-voc ] # 
-son 

· -voice 
--glot 

1 2 3 

1 2 3 0 s 
[+voice] 

A stem-final voiceless obstruent (2)-picks up the 

feature [+voice] in the above rule. · The suff:i.x­

in:i.tial weakening segment, the morphological marker 

H·W], is subsequently deleted. The [+voice] 

fricatives are readjusted to the appropriate surface 

forms by the readjustment rules of Chapter 3. 

2. Epenthesis: Hardening and Arbitrary Hardening 

Suffixes 

Epenthesis does not occur between stem-final 

sounds and hardening suffixes, The examples below 

illustrate this fact. 

No Epenthesis 

?ala - ken 

real, -·body able bodied 

357 
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No Epenthesis 357 

?apsut -., kan - i? ?apsutani? 

one side - body - nom. one side of body 

No Epenthesis 357 

Aam kan ;,.,amka:n 

scabby -· body to be scabby on body 

Epenthesis often occurs bet.ween stem-final 
.. 

sounds and arbitrary hardening suffixes. As the 

following data illustrate, the phonological 

environment determines whether /a?/., /a/~ /?/, or /a/ 

is inserted. 

Data: No Insertion · 

Stem-Final Voicele.ss Obstruent - Suffix-Initial Vowel 

bak" - am ba•k"am 302 

man- - reaZ Indian, reaZ man 

~. ' max - am ma•nam 302 

to hit - reaZ to hit with fist and 
nothi'ng e1,se 

Stem-Final Sonorant - Suffix-Initial Vowel 

' wan - am '· ' ' .,,. wa:wanam 302 

to hide - real, rea1,1,y to hide 
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Stem-Final Vowel - Suffix-Initial Consonant 

?a• le -- qa 

to search - among more 
than two 

/al Tn:sertion 

?aleqa 

to search among 

Stem-Final Voiceless Obstruent - Suffix-Initial 

Consonant 

~ ' wanq - q wananq~q 

363 

363 

hole - inside · having a deep hole inside 

~ ' 363 nas - q na-• c~q 

dry fish - inside fish not properly dryed 
inside 

/a/ Insertion 

Stem-Final Glottalized Consonant - Suffix-Initial 

or Voiced Obstruent Consonant 

gwad - q gwad~q 263 

to untie - inside to untie inside 

Ji .. kw , u• : - qa itf•iak"~qa 363 

to peel - inside to peel off inside 

' gu•?gaiaqa gul - qa 363 

to scoop - inside to scoop out inside 
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/a?/. Tnsertion 

Stem-Final Glottalized Consonants 

and Voiced Obstruents 

·suffix-Initial 

Vowel 

xak ;~. am xa'.·k:a?am 302 

to stay - really really to stay away 
away 

, ·~ wa.d am wa•da?am 302 

aold really really aotd 

'.l:ai am '.l:ii • la ?am 302 

dead really really dead 

/?/ Insertion 

Stem-Final Vowel Suffix Initial Vowel 

ta am tata?am 302 

to wade·- really really to wade 

k"'a a k"'a?a 329 

to sit - on roak to sit on roak 

Rules 

The following rules summarize the epenthesis 

between stem-final sounds and arbitrary hardening 

suffixes, 
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Epenthesis - Arbitrary Hardening Suffixes 

a. 0- /a/ I · voiceless # [-t-H l C 'I' 
obstruent· 

The vowel Jal is inserted between v:oiceless obstruents· 

and consonant-inftial suffixes. 

b •. I V # .. [+H] ___ V 

A glottal stop is inserted between vowels and vowel-· 

initial suffixes. 

c. I glottalized 
consonant 

voiced 
obstruent· 

The segment /a?/ is inserted after stem-final. 

glottalized consonants and voiced obstruents, and 

before ·suffix-initial vowels, 

d. / glottalized 
consonant 

voiced 
obstruent 

The vowel /a/ is inserted between stem-final 

glottalized consonants and voiced obstruents, and 

suffix-initial consonants. 

C 
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Weakening and Arbitrary Weakening 

Suffixes 

Epenthesis does not usually occur between stem-' 

final sounds and weakening suffixes. Vowel-initial 

weakening suffixes sometimes require the insertion of 

a glottal stop following stem-final vowels. As the 

following examples indicate, the insertion occurs when 

the stem-final and suffix-initial vowels cannot 

combine. 

/?/ Insertion 

'\,I K .a i:I: . 

to sit - in house 

/?/ Insertion 

i1• sala - ·u •:I: · 

sun - aomp'lete'ly 

Vowels Combine 

la ·ikala 

to go - baak 

Vowels Combine 

ikala 

post - baak 

328 

to be seated on f'loor 

334 

sun has risen aomp'lete'ly 

326 

lekala 

to have (someone) fo Z. Z.ouJing 
(oneseZ.f) 

326 

to have post on baak 
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The arbitrary weakening suffixes, on the other 

hand, ofteri,require the insertion of an eperithetic 

segment following certain stem-final sounds. The 

segments ;a;, ;a;,;?;, and ;a?.; are inserted 

according to the phonological environment. As the 

following data illustrate, the epenthesis these· 

suffixes cause is the same as the epenthesis the 

arbitrary hardening suffixes cause.-

Data: ·No Insertion 

Stem-Final Voiceless 0bstruent - Suffix-Initial Vowel 

man - dim. 

ganic ·:- am 

ahiZd - dim. 

boy 

~ 4 gagalnam 

Zittle ahild 

Stem-Final Sonorant - Suffix-Initial Vowel 

hanamgaiilayu 

301 

301 

302 han - am - gaiiic '-· ayu 

kettle - passive - kettles put down on floor 

at onae - instrument 

Stem-Final Vowel - Suffix-Initial Consonant 

kaq - (g)u - *i? 377 

meet - between - at sea to meet on water 



/a/Insertion 

Obstruerit 

sap - ?<f? 

Suffix~Initial 

Consonant 

377 

canoe - moving on canoe starts moving on water 
water, at sea 

Ia/ Insertion 

Stem-Final Glottalized Consonant 

or Voiced Obstruent 

. ' . i z k"'.am ad ud 

Suffix-Initial 

Consonant 

345 

scorch - on a flat s.corched on a flat thing 
thing 

'd dzu wa. 

cold - on a flat 
thing 

k "ak "". - sdinaq 

sitting - to work 

/a?/ Insertion 

· cold on flat 

k "ak \,/~sdinaq 

to.work sitting 

343 

Stem-Final Glottalized Consonant 

or Voiced Obstruent 

Suffix-Initial 

Vowel 



wa:>..ad - ,ema 

sweetheart - to pZay 

yenk ; - ema 

carving - to pZay 

/?/, Insertion 

50 

wawa:>..ada?ma 

to pZay having a 
sweetheart 

yayeni::"e?ma5 

to pZay carving 

Stem-Final Vowel Suffix-Initial Vowel 

la i?< , - em 

to go - into - passive being ta.ken in 

Rules 

303. 

303 

302 

The epenthesis between stem-final sounds and 

the arbitrary weakening suffixes is summarized in the 

following rules. 

Epenthesis - Arbitrary Weakening Suffixes 

a. / ·voiceless 
obstruent 

# [-tWJ--- C 

The vowel /e/ is inserted between voiceless obstruents 

and consonant-initial suffixes. 

b. 0 ➔ /?/ / V # [+W]-- V 

A glottal stop is inserted between vowels and vowel­

initial suffixes. 
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I . glottalized 
consonant 

voiced 
obstruent 

· · # [-t-W]-- V 

The segment /a?/ is inserted before suffix-initial 

vowels which fol1ow stem-final glotta1ized consonants 

and voiced obstruents. 

d. 0 ➔ /a/ I glottalized 
consonant 

voiced 
obstruent 

[-t-W]-- C 

The vowel /a/ is inserted between suffix-initial 

consonants and stem-final glottalized consonants and 

voic·ed obstruents. 

Rule Summary 

The following rules generate the appropriate 

epenthetic segment between stem-final sounds and 'the· 

arbitrary hardening and arbitrary weakening suffixes. 

Epenthesis 1. 

0 - /e/ I 
[

-voe 1 -voice 
-glot 

(voiceless 
obstruents) 

# ([-tH~- [-voe] 

(r-rwJ) 
(consonant_) 6 



Epenthesis 2. 

¢ /?/-

Epenthesis 3. 

¢ _. /a?/ 

.Epenthesis 4. 

¢--+ /a/ 

52 

I [+voe] 

(vowel) 

I ~-¥QC J +glot · 

Evoc ~ -tvoice 
-•son 

(glottalized 
consonant, or 

~

[-t-H~. . .· . 
·. - [-t-voc. l 

[+W] . ·. . 

· (vowel) 

' ' 

.. [+H . (i -····[+voe] 
([-tW] . 

(vowel} · 

· voiced obstruent) 

I f-voc J 
L+glot 

[

-voe 
+voice 
-·SOU 

(glottalized 
consonant, or 
voiced obstruent) 

(consonant). 
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Footnotes for Chapter 4 

1. Not all /qi-initial suffixes har den stem-final 

sounds, as the fol l owing example illustrates. 

hei · qenu 

sick - suddenly 

heiqenu 362 

to be hit right by 
sickness 

2. See Schane (1973) p 108 , for a discussion of 

Morphological Features. 

3 , Not all suffixes that begin with the sequence 

/Vs/ -weaken stem-final sounds . 

pa?( ._ asdi pa?(asdi 319 

fins - dried meat dried fins 
of 

4. The Inf and / 1 / are ·metathesized. The expected 

form is /gaganlen / . Boas , p 301 (1947)' . 

5. The vowel /a/ is reduced to /a/ in this example. 

6 . The sounds abbreviated by the feature 

notation are explained in parentheses below. 



Conclusion - Chapter 5 

1, Rule Summary 

This section restates and orders_ the rules· 
. 1 

discussed in the preceding chapters, . The [~lottal]. 

and f+voice] readjustment rules are collapsed into 

one general rule, and the deletion and spirantization 

rules are formalized. Sample derivations are 

presented at the end of the summary illustrating the 

operation of the rules, 

Epenthesis 

The [+HJ and [+W] morphological segments which 

trigger epenthesis are deleted by the arbitrary 

hardening and weakening rules mentioned in Chapter 4. . . 

The epenthesis rules, therefore, must be.ordered 

before the arbitrary hardening and weakening rules, 

Epenthesis between weakening suffixes· and stem-finals 

is not·considered in this summary, 

Epenthesis 1. 

!il -;i.- /a/ / -voice 
[

-voe ] 

-glot 

(voiceless 
obstruents) 

(consonants) 
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Epenthesis 2. 

0 -- /? / / Et-voe l # ff;~n--
Epenthesis 3, 

Epenthesis ·4. 

0 -" · /a/ 

(vowel) 

[
-voe ] 
+voice 
-son 

(glottalized 
consonant or 
voiced obstruent) 

I [
-voe] 
fglot 

[
-voe ] 
+voice · 
-son 

(glottalized 
consonant or 
voiced obstruent) 

Hardening and Weakening 

[tvoc] 

(vowel) 

[1-voc] 

(vowel) 

[-voe] 

(consonant) 

The hardening, arbitrary hardening, weakening, 

and arbitrary weakening rules apply_ in a block 

following the epenthesis rules. These rules- are 

unordered with respect to one another because their 

phonological environments are mutually exclusive. 



Hardening 

l ] x? ·. X -voe # y 
. · -son . ga? 

-voice 
i<:a? . - glot 

i<:. 

' C. 

1 2 3 4 5 ~· 

1 2 3 ¢ 5 

[+glottal] 

Weakening · 

X -voe .# ~g)z a)1 y 
-:son 
-voice 

(<x)z [:-glot~l :-glot V 

(-cont) 1 k 
g 
·x .. ' 

k".· 
n 

' n. 

y 

1 2 3 4 5 ~-
1 2 3 4· 5 

\· [+voice] <0>2 
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Arbitrary Hardening 

H J 
# [+HJ y X · -voe 

· ! t!~~ce 
.-glot 

1 2 3· 4 S ➔ 

1 2 3 0 s 
[tglottal j 

· Arbitrary Weakening 

X roe J 
# [+W] y 

-son 
-v~ice 
-glot 

1 2 3 4 S ➔ 

1 2 3 0 s 
[+voice] 

Deletion 

The Introduction noted that the suffix-initial 

segments /k ,. g' X' ~' dz' s' g' x/ delete following 

voiceless obstruents. The following rule states this 

. process. The hardening and weakening rules delete 

some of these segments. These rulesL therefore, are 

ordered before the deletion rule because they represent 

special cases of the rule. 2 



Deletion. 

' C 
. z 
d 
s 
V 

g 
V 

X 

I -voice . [-voe J 
-glot , 

(voiceless 
obstruent) 

Fricative Readjustment 

# 

The fricative readjustment rules apply after 

.the above rules because they apply when a stem-f.inal · 

fricative has been hardened or weakened •. The 

[+glottal] and Et-voice] fricative readjustment rules 

of the earlier chapters are collapsed into one main 

readjustment rule and four minor readjustment ruZes. 

The new main rule sees [Tglottal] fricatives become 

[+glottal] non-fricatives and [+voice] fricatives 

readjusted to [,t-voice] non-fricatives'.· 

Minor Fricative Readjustment Rules 

//~// ' 1. - /cl 
opt. 

2. //z// ~ /dz/ 
opt. 

3. //i.// _,,. /x?/ 

4. I Iii I ~ /xi 
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Main Fricative Readjustment Rule 

-voe 
+stri 
+cont ➔ 
o( voice 

~111 glottal 

+son 
-stri 
-back 
+voice 
-CC glottal 

<
-f3 ant> 
- 13 cor 
/3 cont 

I 

<
-lat > . 
-round 
,aant 

The first part of the rule, specified by the angle 

brackets, converts [+glottal] Ix/ 
. . . 

to In/. and Isl to 
. . 
/y I. and [+voice] Ix/ to /n/ and / s/ to /y /. The 

second part· of the rule converts the re·maining 

fricatives into their closest homorganic sonorant; 

[+glottal] _It! goes to lil.,!x"I to;;,;, and /x"/to ;;,;_, 

while ["'°voic,e] /1/ • goes. to /1/, /xW/ to /w/., and /xw/ to 

. ' /w/.. 

Spirantization 

The spirantization rule, noted in the 

Intro~uction, is ordered after all of the other rules. 

This process sees voicelesi obstruents I*; k; k", q, 

q"/ optionally become homorganic fricatives when they 

are followed by a surface consonant. This rule is 

ordered at the end because it is triggered by a 

surface suffix-initial consonant. 



Spirantization 

-voe 
-< ant 
,< cor 
"'lat 
-cont 
-voice 
-glot 
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·r 1· 
-v·oc 

.. · -con! . 
-stTl. 

. . . 

The stem-final voiceless obstruents ;:;,_;, k,- k'\ q, qw/ .· . 

. are changed into homorganic fricatives preceding 

voiceless obstruents. 

Sample Derivations 

Hardening - Fricative Readjustment· 

max - kaga'I: · ' to strike - make a noise 358 · 

a. . ' max - ga'I: .· hardening 

b .. ' nianga 'I: . fricative readjustment 

' nianga'I= · td begin to sound iike striking 

Hardening 

?apsut -· ken - i ?, . one side - body - nom. . 357 

' . a. ?apsuta.ni? hardening 

one side _of body 
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Epenthesis - Arbitrary Hardening - Fricative 

Readjustment 

nas - [+HJ 

a. nas· 

b. ' nas 

' c. nae 

' . nacaq 

Weakening 

-
-
-

bak" - ii . 

q 

[,tH] 

aq. 

aq 

a. bag" - ii· 

. bag"B, · 

Weakening 

qat - ga?<ela 

a. qad - a?<ela 

qada?<ela 

Deletion· 

nap - xdaq 

a.. nap - daq 

napdaq 

a q 

dry fish - f.nside · 363 

epenthesis . 

arbitrary hardening 

fricative readjustment 

fish not properly dryed 
inside 

man - in the house 328 

weakening . 

man of the house 

slip - to move from a 351 
stationary plaae 

weakening 

to slip off from support 

throw,- exalusiviZy by
367 

deletion 

exalusively by,throwing 



Deletion Spirantizing 

bak" - xdaq 

a. bak" - daq 

b. · bax" - daq 
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man - exaZusi~eZy by 

deletion 

spirantizing 

to kiZZ game without 
weapons 

Epenthesis - ArbitJ;'ary Weakening 

sap .:. [+W] ?<i? aanoe· - moving on"water 

a. sap - [+ W] a ?<i?. epenthesis · . 

b. sab - a?<i? arbitrary weakening 

aanoe starts on water 

2. Order of Applicition 

377 .. 

The hardening, arbitrary hardening, weakening, 

and arbitrary weakening rules ~pply in a left to. 

right order, as the following example illustrates. 

du·q - ·ak" - ii: - a 

a. _du·g - ak" - i'.I: 

b. du•g - ·acrw - ii: e, 

du· gag"ii:a. 

-
-

Zook - beforehand~ in - S.C. 
house 360 

a 

a 

weakening 

weakening 

Zook ahead in house 
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An incorrect form is generated when the rule applies 

right to left . 

. du· q - ak" - ii · - a 

a. duq - · ag" - ii ·· - a 

*duqag"iia 

Zook - beforehand - in - S.C. 
house 

weakening (incorrect 

application) 

The suffix-initial segment / ag 11 
/ does not weaken stem­

final sounds. 

3. Speculations 

There is no phonetic reason why the suffix­

initial segm~nts that are involved in hardening and 

weakening should be differen~ from those that are not. 
. . ' , 

Why, for example, should suffix-initial "/p/ not cause 

stem-final ~oiceless obstruents to assimilate 

glottalization? Clearly there is something different 

about the suffix-initial segments that trigger these 

two processes. In this section of the chapter I 

speculate on a possible solution to this question by 

appealing to Foley's concept of relative phonological 

strength. No doubt a clear understanding of this 

problem will allow greater insight into the arbitrary 

hardening and we'akening suffixes. 3 



64 

Foley's solution to problem~ analogous to the. 

one seen inKwakiutl is to assign a system of relative 

phonological strength to the sounds of the language.·, 

Often sounds that are phonetically very similar but 

.which undergo different processes _do not have the same 

phonological strengths. Such is the case for German 
. ·4 

(Foley) and Umpila (Harris and O 'Grady). . 

In Kwakiutl the sounds that are deleted 

following voiceless obstruents may not be "as strong 

as" their relative counterpa)'.'ts that are not deleted. 

/pl would therefore be stronger than Ikl, Ii:/ .stronger 

than Ix/, and /b/. stronger than lg!. , In this light 

deletion is understood as a process whereby "weak" 

suffix-initial segments are dropped and assimi.Zation 

is understood as a process where certain stem-final 

sounds assi_milate the voicing and glottal character­

istics from following "weak" segments. 

The hardening _and weakening· rules can be 

. summarized by the following· statement:··. 

A stem-final voiceless obstruent assimilates 

the voicing and glottal characteristics from 

suffix-initial "weak" segments. The suffix-· 



initial.segments that begin with consonants 

are subsequently deleted. 

This hypothesis, in short, is far from a .formal, -· 

analysis. It doef:l provide a good foundation for 

further work. Interestingly enough,. the ."weakfl 

articulatory areas of Kwakiutt, mainly th.e palato-. 

velars, are also the "weak" areas for ·both German 

and Umpila. 5 , · 

4. Conclusions 

This thesis has shown that hardening and 

weakening are based on.two synchronic phonological 

processes; assimilation and deletion. Generative 

rules have been presented which formalize the rules 

involved in the two processes. In concluding ·that 
. ' 

hardening and weakening are based on phonological 

processes th~ thesis has opened a large area of 

research. Speculations have shown.that· questions 

concerning the systems underlying these processes 

provide fer considerable work in the future. 



1. 

2; 

3. 

4. 

s. 
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Footnotes for Chapter 5 

See Schane (1973) p 84, for rule ordering. 

The suffixes beginning with/~/~ /dz/, or /s/ that 

do not undergo deletion (see Introduction for 

discussion) are marked [ -deletion rule]. 

Foley, "Assimilation of Phonological Strength in · 

Gennani c" ( 19 7 3) . 

' Foley, (1973). Harris and O Grady, "An Analysis of . 

the Progressive Morpheme in Umpila Verbs: A Revision 

of a Fonner i\ttemp.t'' (1976). 

See Foley (1973) and Harris and·o'Grady (1976). 
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- · Phoneme Inventory - Appendix 1 

·There are forty two consonant phonemes in 

Kwakiutl and six vowels. Stress and two degrees -of · 

vowel length, long and short, are phonemic. The 

phoneme chart is presented on the following page. 

This analysis is based on Boas's data and 

nearly concurs with the analysis based on my own field 

dat_a taken from the present day language. Now, vowel 

length is rarely heard and is predictable. Stress may 

also be predictable, however, more work is. needed in 

order to discover the present day phonemic system. 

Consonants 

The consonant phonemes listed are from Boas's 

1947 analysis, I have replaced some of his 

orthographic symbols with more current ones. The 

chart below lists the changes. 1 

Boas 

p! 

e 

L • 

Current 
Symbol 

' p 

? 

A 

glottalized p _ 

glottal stop 

lateral affricate (voiced) 
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Phoneme Chart 

.~ 
!j 

I\) N 
i> I\) 

N ~ 
!j N :,. 
~ !j .N N 

!j !j .! .,, I'. I !j !j N 
•,> N •,> 

<fc. 
I\) () .,, ~ .,, !j 

,.c, () !j i> i> I'. ,.c, !j ~ ~. 
!j ll)N ~ !j !j !j !j N ~ 

N ::, i::,. N N ,-.,N ;; N () .,, N !j I\) ::, N 
CQ ~ l's :,. ::::, ~ 

Sto:es 

voiceless p t C 
7' .. k kw q qw ? 

voiced b .d dz A gw V vw g g g 

glottalized p t C 7' . k kw q q 

Fricatives 1· x" V 3cw h s X X 

Sonorants 

plain m n 1 y w 
, . , 

i ' 
, 

glottalized m n y w 

Vowels high 

i u 

front e a 0 baa.k 

a 

low 

Length 

short V 

long . V• 

Stess V' 



Boas Current 
Symbol 

X 
.., 
X 

x• X 

.., 
g 

k 

ts C 

kw 

uvular fricative 

1 f . . [xY_]· palato-ve ar ricative 

uvu1ar voiced stop 

palate-velar stop ,[kY] 

alveolar affricate 

alveolar affricate (voiced) 

labialized velar . 
. 

labialized velar 

In Kwakiutl only one consonant may occur in 

word initial position. Pre-glottalized sonorants are 

therefore, analysed phonemically as glottalized 

sonoianis because they may occur in this position. _Post­

glottalized sonorants are analysed as a sonorant 

followed by a glottal stop, Such segments do not occur 

word-initially .. The following minimal pair illustrates 

that pre- and post- ~lottalized sonorants must be 

phonemically·separate. 

1. [han?aqala] /han?aqala/ to place a dish. among 

' 2. [ha?naqala] /hanaqala/ to have a dish standing among 
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1. han -- q· -- ela dish - inside - aont. · 

hanha -· q -- ela Stem Expansion 

han?a· -- q -- ela /h/ ➔ /? / non-word initial 

/han?aqela/ to pZaae a dish among 

2. han - aq· - ela dish - among. more than two - aont. 

ha?n - aq - ela Hardening (Arbitrary) 

' . /hanaqe1a/ to have a dish standing among 

Vowels 

The vowel phonemes listed above represent a 

phonemicization of Boas's non-phonemic transcription. 

The following vowel chart represents the 

relati~nship between the two analyses. 2 

High [i l [u] 

[el [el [o l 
Front Back 

[~] [~ l 

[al, [1] Low. 

/i/ - [i l and [el /u/ -- [u] and [o l 

/el - rai /o/ - [~] 

/a/ - [al and rii /e/ - [el 

' 
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Although Boas was aware of the phonemic principle 

as the following quotation points out, he continued to 

use his own tr,anscription throughout 

"~, !_ an<;l.' 2., ~ are each. pair 
They are always dipthongized. 

his work. 

one· phoneme. 

The 'degree 

of dipthongization varies considerably. 

individually and in various villages·. In 

Newetee in 1886, I heard commonly in 

accented s·.yllables ai, in short syllables 
ei or ii according to the accompanying 

J consonants. Front cpnsonants, particularly 

palatalized and labialized c_onsonants 

emphasize the i tinge, back consonants the 

e tinge. The same holds true for u and· o." 
(p 207). 

He preferred to use his earlier ·ort1i.ography, r_ej ecting 

such innovations 
. . 

as the glottal marker//; in order to_ 

keep all of his material comparable. 3 

The following examples present an attestation 

of the vowel phonemes. Boas' s transcription is· lis'ted 

on the right hand side of the page. 

li/ vs. V 

?awayi? 

/i/ ~ /a/ he (abs.) is quiet, chaste 
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263 . 

. he (abs, invis.) is quiet, chaste 

/i/ • [e] ~ /a/ · he (abs.) is smaii 

,; , ? [?ama ya] 

he (abs. invis.) is smaii 

cayi? 
' -

li/, [e] ~ /el, [a] he (abs,) draws water 

caye? 

he (abs. invis,) draws· water 

max?idi? 

/i/, [e] ~ /u/, [o] he (abs.) strikes 

max?idu? 

?uk"'.ini? 

/i/, ~ /a/ 

[max?ido?] _ 

he (near, vis) strikes 

body 

ones own body 

263 

262 

262 

261 

261 

247 

247 
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248 

/i•/, [e•] ~ /a/. various kinds of birds 

b:l'.•lii 

/i • /, [e· l ~ · 
/u·/, [u•] 

bu•lii 

/a/ Vs. V 

' ... , .., 
C:a.cadaga.m 

/a/ ~ )a/ 

, .,lo ' c;acadagam - .. 

max?ida? 

/ a/ ~ / i/, . [ e] 

max?idi? 

248 

short 

250 

loose things saattered on floor 

[bo• lii] 

lump on floor 

' ... , .., [cacadagam] - .. 

. girls 

he (abs. invis) strikes 

he (abs.) strikes 

250 

222 

222 

261 

261 



/b 

/a·/ ~·Jo•/, [a·] word (sg.) 

wo•idem 

/a/ ~ /e/, [a] 

. y'eq\.lirria 

Jo/ vs. Y 

. Jo/' [a] ~ '/a/ 

/u/ vs. V 

: kutela 

/u/, · [o] ~ / a/ . ~. 
katela 

word (pl. J 

. [tiAw.ema] 

potZatah gift (sg.) , . 

. [y~q wema] 

potZatah gift (pZ.) 

[begwii] 

man of the house 

ugZy man 

[kotela] 

saZmon ·~ [katela] 

what is used for painting 

222 

222 

249 .. 

249 

328 

334 

306 

306 
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The data below· list a few examples from my, own 

· field data contrasted. with corresponding examples •from 

Boas's work. The examples taken from Boas are listed 
' . 4. 

in his transcription and ip, my phonemicization •. · 

l.a /h!!_ma.?1:~la/ twenty two field notes 

b /hama.?1:~la/ , , , , Boas 277 

C [hima.?1:ala] I r , , Boas 277 

2,a /g1ksukola/ 20l-299 being a bun(lle 
toge the-,., 

b /gexsukola/ 
, , 

278. 
C [g'axsok!la] 

, , 
278 · 

3.a /h~mog~la/ t7,Jenty three 

b /h~mugila/ 
, , ' '· -. 

277 
C [hamog!la] 

, , , , 
277 ,. 

4.a /mu/ four 

b /mu/ 
, , . 

276 

C [mo] 
, , 

276 
~ 

5.a l?~me?s/ you are sm.all 

b ' /?2;.me?$/ " 
, , 

" 263 ., 
C [?ama?s] 

, , I r , , 
263 

6.a ·/m,:,x?i/ he punahed ( abs.) 

b /m,:,xi? I _,., ______ , 

2.61 
C [maxe? J --''--· 261. 
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Length 'and, Stress 

Both length.and stress are written in a:11 of 

Boas' s work on ·.Kwakiutl. ,One stress mark [ti]., and two, 

degrees of length, [V] shbrt and [VJ long,, are 
' ' 

indicated. A third degree of length, very ·short ,is 
' - V 

used for the low central yowel [a]. The following 

minimal pairs show that both stress and two -degree·s 
' 

of vowel length, long and: short, are. phonemic.· The 
I 

very short vowel· [a] is predictable from the stress 
I 

pattern. 

Length 

bawap 

Stre·ss 

I 

/a•/ vs. /a/ 

to leave behind for 
·a whil,e 

314 

to leave each other 

314 

[aJ vs. [a'] (predicted by stress) 

slow 

porpoise dives 

221 

221. 

to hit on head without 
consideration; as women 
do in wailing 
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' . . _. 
tas?ela to hit h~ad at onae 

?::i.kehxi? it is ·on top e~ge (sg. J 

?ikinxi? it is on top edge (pl. J 
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Footnotes for Appendix 1 

1. Boas, (194 7). ,. The palato-velar obstruents are 

normally written: /kY, kY, gY, xY / or ti~:, k> i, 
. . . . . . . ' . 

x/. The voiced alveolar affricate is commonly ,.. 
. written /~/. 

2. B.oas, (1947).. Boas' s transcription is 

indicated with [] brackets in this chapter. 

3. Boas, (1947) p 207, 

4. Boas, (1947). a. field data, b. Boas, phonemic 

transcription, c. Boas, origina.l transcr·iption. 

5. Boas, (1947). 
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Appendix 2 

The data presented in the text of the 

thesis are written in Boas's transcription and 

in my phonemicization. The.phonemic 

transcription is listed on the left hand side 

of the page. ·Boas' s orthographic symbols are 

replaced with more current ones, See Appendix 1 

for a list of the chang~s. The vowel /E/ is 

written as /a/, 

Chapter 1. 

wa ·waka'ia wiwaka'ia 
, . , . . 

ba ·wap bawap 
, . , . . 

wa·swaka w'1t'swaka 

bak"axa bak"axa 

b.:ig"i1 b.:ig"i1 
, • \,I 

ba·k am , ' ,., 
bak am 

bax"deq bax"deq 

napdaq napdaq 

g"adaxdeq g"ad.:ixdeq 

semyakawi? s.:imyakawi7 



-' lakegai 

'~ ke.nge7<a la 

nagikela 

kepala 

baxwdeq 

(ma)mu·kwdaq 

Chapter 2. 

-. . ?apsutani? 

- , ?olakan 

A9mkan 

-' . mangai 

-' laka.gai · 

muix?idkala 

l1lakimas 
< •• h1.·c1.mas 

• < nunawimas 

gelxtud 

wa1atud 
, .... , . .., 
ceqanx 
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d1"d.e gis awi? 
- .. ma?ngai ·· 

lakagai. 

· qeda7<ala 

kenga7<ala .· 

nagikala 

-kapela 

baxwdeq. 

(ma)m-&kwdaq 

.., -' apsotane? 

flakan 
- , Aamkan 

me7ngai 

-. lakagai 

. ' mo7Ix7idkala 
- , . 

lelakemas 

-' h~cemas 

- -nonwemas 

- ¥ galxtod 

wai:atod 
t:. , .., 

caqanx , 
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' ' V cuya.nx 
, ,... V V 

sakax7anx 

wawanga71a 

, ' . gal t1.s , ' galtes 

laka? id;r.and , 'v laka.7edzand 

, ' hanico.d , ' hanicad 
, .,: ' , 
qi.· qaskam 

?i•?ixkam ' ;;7exkam 

Chapter 3 

qada1<ala qada1<ala 

', kanga1<ala ', kanga1<ala 
, 

nabatud 
~ 

nabatod 

waiatud wai a tad 

g~lxtud galxtod 

nagikala 
'v· nagekala 

' , ' , pai..axsa paAaxsa 

'< t1·gagansa 
.... tegagansa 

, 
subayu sobayu 

ma1uk"'ila ma?lok"'ila 

du·gag"'iia dogag"iia 

nagak"' nagf>kw 



84 

bawf·k" bawik" 
, , 

pa_lgansa palg~nsa 

yanansa yanansa 
, ' , . 

nabinud nabe7nod 
,: , . •. 

mane7nawe? man1.naw1.7 

.J/ ' a· 1< agui ' , $, ia ago:!: 
' ... , . ta· tid u'.I: · ' ... , . 

tate.dzoi 

$.a.· iagu'.I: ,J, .. ' , aiagoi 

' , ' ma· ma.I u'.I: · 7mf7malo1 
, ' . hanam ha.7nam 

7a71iwad am a.7 liwadzam 

Chapter 4, 

, ' , ' wanwanqaq wanwanqaq 
, ' n&~aq na·caq 

hai'i.aqala ha7naqala 
. < ' tik".abawi 7 , ' · tek"abawe7 

sabaii7 saba-1<e7 

wawug"as wawog"as 
< V mami • xa_s .. v memex~s 

' ', .7wa?wens wawa.ns 

, ' 7olakan · f1akan 

' ., , ' ?apsutani? apsotane? 



, , 
·>.amka.n 

, • \J 
ba·k am 

, . 
ma·nam 

' ' , .,,. wawanam 

7al.eqa 
, . 

wanwanqaq 
,, ,,,. ' 
na·caq 

g11 adaq 

· -l.t1·4'ak 11 aqa 

gu · ?gaiaqa 

v' • xa • ka? am .. , 
wa · da?am 

ia•la7am 

·tata?am 

kw.a? a 

fc 11a?i1 

-l.i·sala7u1 
, 

lekala 
, . 

>-ekala 
, \I 

babag am. 

gagalnam 
, .. 

hanamgalilayu 

kaqu7<i? 

saba7<i? 
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>-emican 

btfc 11 am 

ma?nam 
. , 

?wa?wa?nam 

alaqa 
, . 

wanwanqa.q . 

nft~aq 

g 11 adaq 

Jo-l.afc II a 

v.:07v ? go ga laqa 
v..:.• xaka?am 

?wa'da?am 

1:i?l'~?am 

tata?am 

kw l? a 

' ... . k"a?ii 

J~sala?ui 

lakala 

>-l!kala 

babagwam 

gagalnam 

·hanamga?lilayu 

kaqo7<e7 

saba7<e? 
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k".amia~ud k"am?ladzod 
, •z.> wadad u· ?wadadz6' 

. . k".ak".as dinaq 
' , . 
k"ak".asdenaq 

wawaAada?ma wawaAada7ma 
- , yayanka.7ma - , . yayanka.?ma 

la7 iAam ·1a7eAam 

heiqanu h~iqanu 

pa?<asdi pa?<asde 

Chapter 5 

, 
mangai - . ma7ngai 

-, . 7apsutani7 ""' ... ... ' apsototane? 

- , 
4' na·caq nacaq 

bag"ii bag"ii 

- . qada?<ala qeda?<ala 

napdaq napdaq 

bax"4aq bax"daq 

saba?<i7 saba?<e7 

du· gag"iia dogag"iia 
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Appendix 3 

. . ' 

Thls appendix examines the hardening and 

weakening suffixe~ of the present day language. The 

data that I have collected indicate that the two 

associated processes operate in the same manner as they 

did when Boas collected his data, The .hardened and 

weakened forms of the various stem-final sounds remains 

the same, with the exception of two fricatives.. The 

labialized uvular /x"/ ' . is now hardened to /x>.1 w/: 

' (instead of /w/) and the alveolar /s/ is almost 

exclusively hardened to/~/ and weakened to /dz/, 

No Affect /x',// 

siXw a 

travel by - s.c. 
boat 

Hardening /x',// 

sixw. i 

travel - nom. 
by boat 

Weakening /xw/ 

siXw ayu 

travel by - instrument 
boat 

traveling by means of 
boat 

ride in a boat 

., 
siwayu 

aanoe paddle 



No Affect 

squeeI:.e - faae 

Hardening. 

q ":is . . - axu. 
squeeze - throat 

Weakening 

qwis · - · iilian 

squeeze ·- nose· 
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._.- .. 

squeeze your faae 

• w~ ,- .v 
q ;1.c.:ixa. 

ahoke your throat 

• w"'dz -~-1i • q _:1 . 1·.i:: an 

squeeze your nose· 

A group of arbitrary hardening suffixes and a 

group of arbv~ra:ziy u)eakening suffixes still exist in 

the language. There is still no surface phonological 

explanation for the respective effects of these 

suffixes. Whether or not there are more arbitrary 

suffixes in todays language than in the language or· 

Boas's time is riot known yet. 

Hardening 

A stem-final voiceress obstruent assimilates 

the feature [+glottal] when followed by a suffix­

initial Ikl:-. The '/kl: is subsequently deleted. The 

suffix-initial segment /ga?/. also operates in this 

manner. 
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No. Deletion -· No Affect /k/ 

bakw: -- anam _: ka.la 

man. - formative - noise_ 

Hardening /k/: 

bakw ..; kala 

man - noise 

Hardening /k/ 

hap kan 

hair body 

Hardening :;i; 

xwas· - ap - : kan 

hit - baak - body 

Hardening /ga?-/. 

i_w:ata -- . ga ?a*ala 

to stiak - hoid on to 

No Deletion - No Affect /ga?-/ 

san . ga ?a?<ela 

to think - hoid on to 

Weakening 

bagwanamkala 

man's noise 

bakwala 

man's noise 

·~ h.apa:n. 

hair on body 

z ' ' x "a.d a12.an 

hit on baak of head 

sti~k onto something 

s~nga?a?<ala 

thought of an idea 

Stem-final voiceless obstruents are weakened 

when they are followed by the suffix-initial voiced 
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segment /ge/. Certain sequences of Vowel-Consonant 

cause sterri-final vo:iceless obstruents to assimilate 

voicing. Unfortunatly, I have not collected enough 

data to fully substantiate the analysis presented in 

Chapter 3. 

Weakening /ge/ 

' ge?<ela pad ze?<ela pas 

potlatch - to go in a to go and give a 
certain direction potlatch 

No Deletion - No Affect /ge/ 

haJi ge?<ela ' . hamgeiela 

to eat - to go in a to go somewhere 
certain direction to eat 

Weakening /V'i/ 

qwis i'iben 

squeeze - nose squeeze your nose 

Order of Application 

Both the hardening. (and arbitrary hardening) 

and weakening (and arbitrary weakening) rul.es apply 

left to right, 

hit - back - body hit on back of head 
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The suffDl:. /ap/ weakeris Isl to /dz/ and then the suffu: 

:/kan/, harde_ris -/p/ to ·;p;;'. If the rule hardened· /ap/ 

to /ap/: first·; th~ri /s/- woti.ld not be ·weakened because · 

.the envirorunerit · [[VJ [+g·lot]] blocks weakening. 
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Feature Notation - Appendix 4 

F·or the most part, the feature notation used in 

this thesis follows the guidelines laid down by· 

Chomsky and Halle, 1 The distinctive feature matrix is 

presented following a brief discussion of the features 

[vocalic] and [strident]. 

Vocalic 

The feature [vocalic J separates. the vowels 

~vocalic] from the consonants (obstruents and 

sonorants) [+vocalic]. According to Chomsky and 

Halle, however, vocalic· sounds include voiced vowels 

and liquids. They state: 

"Vocalic sounds are produced with an 

oral cavity in which the most radical 

constriction does not exceed that found 

in the high vowels [i] and [u] and with 
the vocal cords that are positioned so 

as to.allow spontaneous voicing; in 
producing non-vocalic sounds one or 

both of these conditions is not satisfied.'' 

(p 302). 2 

Their analysis has the effect of separating Ill and 

Iii from all of the other consonants, including 
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sonorants, iri Kwakiutl.· The analysis is,phonetically · 

correct, however, it does not reflect the phonological . 

system. For example, the processes of hardening and 

weakening see the liquids grouped together with the 

other sonorants. I have, therefore, included.the· 

liquids with the non-vocalic sounds of Kwakiutl; 

Strident 

The feature [strident] separates the fricatives 

and the· affricates [+strident J ·from the other sounds 

[+strident J. 

"Strident sounds·are marked acoustically 
by greater noisiness than their 

nonstrident counterparts.'' (p ~2913 · 

Fricatives are [+strident] and [+continuant L while 

affricates are Et-strident] and , [-continuant J. 



Distinctive .Feature Matrix 2f. Kwakiutl Ses;ments 

ieaaou ppbmJi .. ' t .ttdnn ' z· ccd s . ·~JiJ-'.fll 1cfcgxyy kwfcwgwxw~ . ,..,,.., 
.qqgx qwqwgwxw h? 

voaaZia .i,+1-+1-+ ----- ----- - ------ -·-----
anterior ------ ++f-tl- +++++ +++ + f·H+ ♦ f ------ -- ... - - - - -
aoronaZ ------ ----- t++++ + ++ + t++t++ ------ - .., - ---- - .. - .. 
high 1-t--tt ----- ----- - ------ ++t.\.+1- ;, t + 1' +t - - - -
baak ----++ ----- ----- --- - ------ ------ - - -1-t++ + + I- + 

Zow. -+t-+- ----- ----- - ------ ------ ++ 

-"" round ----t+ -----O'\ ----- --- - ------
___ .:., __ 

.... + + + +t ---- + t ½ t 

strident ------ ----- ----- +·H· + ++½\'-- ---+"-- ~ - - -+ -c,-t - - - I-

ZateraZ --- - tt++++ 

aontinuant · ----- ----- t ---t++ ---t½+ - - - + -t+ - --i- - + +-

sonorant ---+½ ---++ - --"-++ ----++ - - ~ - +:t, - - - - t+ 

voiae ---1--- --+-- --+ - --+---- --½-H· t - ++ --t- - - f -
glottal, -t---f·-t--4 -t- - -½----!- -+---¼ - t. - - -" --1--- - t 1-t 



1. 

2. 

3. 
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Footnotes for Appendix 4 

Chomsky and Halle, (1969). 

Chomsky _and Halle, (1969) .p :DZ.· 

Chomsky and Halle, (1969) p 329. 
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