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Abstract

This thesis demonstrates that the Kwakiutl
processes known as hardening and weakening are based
on two synthonic phonological .processes; assimilation
and deletion. Hardening sees stem-final volceless
obstruents assimilate glottalization, while weakening
sees them assimilate voicing. The foilowing suffix-
initlial segments that cause this assimilation are
subsequently deleted in certain environments. Rules
are presented which generate the appropriaté hardened
or weakened form. To this end, the phonélpgioal'
processes involved in hardening and weakening, .
particularly assimilation and deletion are examinéd

and analysed.

Previous work, done mainly by.Sapir, assumed that
hardening and weakening are not bhased .on synchronic: .
phonological processes. Instéad, he hypothésﬁ;ed an
historical solution which assumed that assimilation and

deletion were the cause of hardening and weakening, but
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failed to note that the processes are synchronic., This
thesis, therefore, furthers previous work by showing
that hardening and weakening are based on synchronic
processes, and begins the task of constructing an

-encompassing analysis.

Unfortunately, I am not able to show that every
occurrence of hardening or weakening is predictable.
In the Conclusion, I speculate that the system of
relative phonologieal strength proposed by Foley may
account for this irregularity. It 1s also possible
that the non-predictable data is historically based.
In this thesis, however, 1 concentrate mainly on the
predictable forms and leave aside the more obscure and

le

Le]

s 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 maiﬁland of British Columbia from
Bute Inlet to-Smith Sbund. Located north of Mainland
Kwakiutl are two related languages, Heiltsuk and |
‘Haisla. These three languages form the_Kwékiufl
linguistip division whiqh together with the Nootkan
languages combine to form the Wakashan faﬁily; .Theré
are two quite different dialect groups-of Kwakiuﬁi;
One is located on the northern tip of Vancouver
Island and on the ﬁainland, while the other 1s spoken
on the Island—from Campbell River to'Fort Rupert, and
on)the.smal;‘islénds at the entrance to Johnstone
Strait. The latter group comprises three sub-
diélects; Koskimo on the west side of Vancouver
Island, Yuculta near-Campbell River, and Kwakiutl
proper near Alert Bay; This thesis 1s based on the

Alert Bay dialect,



Kwakiutl shares a number of phonologicai
features common to other languages of the Northwest
Coast. There are a large 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 obstruents, and a lateral series of obstruents.
In morphology Kwakiutl is polysynthetic; one Kwakiutl
word is frequently translated by an entire sentence
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 face. 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 ifs related languages, it is noted for the many
and varied phonological influences that suffixes have
on stems.3 Stems may be redurlicated and altered by
suffixes. Stem vowels, stress patterns, and stem-
final sounds are often subject to change and segments

are occasionally inserted. The following examples



illustrate some of these ei‘f‘ec:"cs..tl

Reduplication (CV type) | . | ' 323
wa*k - atd | wa*wakata l
to bend - a little mone to bend a little more
Vowel Change /e/‘ /a*/ 232
bow - aﬁ bé'Waﬁn
to leave - one another to leave one another
Insertion ° @ /s/ ‘ - 309
wak =~ a . : wa - swoka |
thing - ear : ‘earring

This thesi; examines one of these topics, the
inf}uence of.suffixes on stem-final soun@s.m The
majér influeﬁce suffixes have on preceding sounds,
and the one dealt with in this thesis, is caused by a
process of assimilation which, of the Northwest
languages, is found only in the Wakashan family.

This prbcess is triggered by the hardening and
weakeﬁing suffixes.6' The one class of suffixes,
termed hardening, entailg the glottaliéation of sfem—r
-Tinal sohorants 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



an epenthetic /a%/, /a/, /o/, or /?/ following other

stem-final sounds.

A secondary type of influence that suffixes

have on stem-final sounds is spirantization, where

/*/, /k/, /X"/, /a/, and /q%/ are changed to a

homorganic fricative.

consonant and do not harden or weaken stem-final

The suffixes which begin with a

sounds optionally spirantize them.7 The following

examples illustrate the different effects of these

suffixes in contrast to a suffix that has no effect.

No Effect
bok" - aXa
man - down
Weakening
bak" - i%
man - in house
Hardening
boak" - om
man - real
Spirantizing
bak" - xdoq

man - exclusively by

bakYa%a

man of lower rank

bog%i%

man of the house

ba*kYom

Indian, real man

bax"daq

to kill game without
weapons

321

328

302

367



The brocess 5f assimilation 1s related to two
other featurés péculiar to the Kwakiutl branch of
Wakashan. First, thére are three complete series
of stopé‘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 sonorants.
Interestingly enough, of the three weakening sﬁffixes
in Nootka, two are'cognate with Kwakiutl weakening
sﬁffixes. These are {id} in the house (Kwakiutl) and
{i%} in the house (Noofka); and fis} 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
followlng certain sounds. This occurs even though
the resulting cluster is permissable in the
language. The deletion is ecrucial for hardening and

weakening because a stem-final sound assimilates



glottalization (kardening) when a suffix-initial
glottal segment is deleted, and assimilates %oicing
r(weakening) when a suffix-initial voiced segmént'is
deleted. The éuffix—initial segments thaﬁ are.deleted
foliowing voicélesS obstruents are; the palaﬁal
obstruents /k, g, x/,9 the alveolar obstfuents_

/&, d%, s/, and the uvular obstruents /&, X/.

Deletion _ : 367
nep - xdeq . 'népdeﬁ |
throw - excluéivgly by exclusively by throwing
No Délétion ' o -367
g¥ad. - xdeq . g¥adoxdsq |

to untie - exelusively by -exelusively by untying

Some suffixes lose an entire initial syllable, as the

following examples illustrate.

Deletion ' _ A 313 -
‘somk - gisawi? . samyakawi? ‘ 7_
try out oil - left behind left after trying out oil

" No Deletion | ' . ‘ 353

doy -~ gisawi? di-dogisawi?

wipe - Lleft behind left after wiping



Not all suffixes that bégin with /é; a%, s/
lose their initial segmenﬁ follqwing fbiceless |
obstruents. This distinction may reflect a-broposed”:
historical merger between proto */&, E,\},'§/'and'
/cy é, az, s/. .Possibly the suffixes which losé
their initial alveolar affricate began with a proto--
palatal affricate. See Chapter 5 for further .remarks
on this claim. The merger exﬁlains why some alveolar
affricates undergo the deletion process normaily

associated with palato-velar sounds;lq

In this thesis I demonstrate that the'initigl
phonological segment of a suffix determiﬁés thé
effect on the final éound of a stem. A stem-final
sound 1s éaid fo be-hardened when it assimilétes
glottalization from a suffix-initial segment, and is
said to be'weakened when it assimilates voicing from
a suffix-initial segment. Glottal assimilation,
har&ening, occurs when a suffix-initial glottalized
consonant is deleted. Voicing assimilation,
weakening, occurs when either a éuffix-initialz
voiced consonant is deleted or the suffix bégins with

certain sequences of vowel-consonant.



~

Hardening - Assimilation and Deletion 358
moX - keoga® " mangat -

to strike - make a noise  to begin to sound like

striking
No Hardening - l _ 358
la = kogat " lakegat -
to go - make a noise . said it goes, promise
' . to give
Weakening - Assimilation and Deletion 351
qot =~ goksla gadekola
slip - to move from a ' to siip.off from support
stationary place ‘
No Weakening . - | - 351
“ken . - goksla . k3ngoxsla

gef loose - to move from it gets loose from a
a stationary place place above ground

Weakening - Assimilation | - 326
neq - ik - 9la nagikela
drink - to have - éont. to drink after ﬁeal
something
No Weakening _ 306
- kap - ala - kepela
to earry - cont. - earrying in arms

in arms

The main concern of this thesis is with the

observable or surface level facts of assimilation.



The analysis éxploits the observéble facts_of~the'
;anguagé which concern hardening and'weakening; A more
abstract, or second type of exploitation concerning. .

. underl&ing forms, though touched on briefly, is

essentially left for later work.ll

I
One of the irregularities dealt with is the

fact' that not all hardening and“weakeniﬁg suffixes
appear to follow the process of glottal/voicilng
assimilation. If is not always plear_from their_surface
initial-segments = that assimilation has taken place. .
Instead, some suffix—initial segment may underlie these'
suffixes;‘ In his attempt to resplve the problem for
both Nootka and Kwakiutl, Sapir noted that this suffix-
initial segment "is most likely to have been a weak
_conéonant that has now disa-ppeared.".l2 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 Kwakiuti. Unlike Sapir, I hypothesize
underlying suffix-initial segments only when'a suffix
hardens or weakens a stem without any observable process
of assimilation. The analysis is bééed, by extension,

on the surface facts of Kwakiutl.
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This tﬁesis ié based on .Boas's descriptions of
Kwakiutl and on my own‘field work.13 The major source:'
‘of data comes from Boas's postﬁumously pub;ished
Kvakiutl Grammar. " This work, culminating a life
devoted to the study of the language, contains a wealth
of information and in my opinion is far suberior'to his
earliervgrammar "The Kwakiutl Indian Language" in The:
Handbook of American Indian‘Lanauages k1911).15
hAlthough the sécond grammar is not well organlzed and
presents many examples without a morpheme by morpheme
translation, the tremendcus amount of information,
especially in the "Glossary of the Suffixes", and the
autmor's'deeper undorstanding of the language make‘thia

16

grammar far more useful than his earlier works.

Appéndix 1 page '69 presents a phonemicization
of Boas's prephonemic transcription.. Appendix 2 page
81.- presents all of the data based on Boas in both his
transcription and in my own phonemicization. Appehdix
3 page 87 demonstrates on the basis of my current |
field work that the proposed analysis is stillllargely
appropriate. The field data were collected from Mrs.
Mary Hunt‘of Fort Rupert and Mrs. Freda Shaughnessy of
Giiford 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.COpipus grammars and numerous texts.l7

Several short grammar sketches and word lists were

written before Boas's extensive studies. Of note are

works by Gibbs,18 Hall,19 Grasserie,go

Dawson."  Recently a phonology of the Alert Bay dialect

22

and Tolmie and

was written by Grubb. As mentioned above, one

publication regarding hardening and weakening was

presented by Sapir.23
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Footnotes for Chapter 1

Phonemically /kYakVYala/.

Data fromzll. British Columbia Provincial
Museum "Native Indians Resources Map no. 12"
(1956). 2. Boas, Kwakiutl Grammar. (1947).

A stem is a nuclear element fto which affixes
may be atfached. A4 stem may be monomorphemic
or polymorphemic.

The numbers on the right hand 51de of the page
indicate the page number where the example is
found in Kwakiutl Grammar, Boas (19M7)

The suffix {-a} ear always causes. /s/ to be
inserted following the reduplicated CV '
syllable. Note that stem- flnal &/ has been
glottalized to /k/

Hardening and Weakening are traditional
grammatical terms in Wakashan studies, Boas
(1911, 1947) and . Sapir (1938).

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 follow1ng examples are from my own field
notes.

2ik - m | - an ?ikmen (or) ?ixmen
good - aspect - I - I'm fine
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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 prccess of assimilation.

Deletion - Spirantization 367
bok" - xdaq ©° bax“ddq .
man - emciusiveZyAby to kill gamé,without

weapons
 Deletion - No Spirantization - 367
mu*k¥ - xdeq I (ma)mu*k"deq

to tie - exclusively by exclusively by tying .

Sapir, "Glottalized Continuants in Navaho, Nootka,.
and Kwakiutl". (1938).

Because there is no plain velar /k/ in Kwakiutl
I write the palato-velar [k¥] as /k/. The same
holds for all of the palato-velar sounds -[kY, kY,
g¥, x¥]. When a distinction is necessary the

palatal marker [Y] is used.

Sapir, however, reconstructs Ndotkan/E/jfrom
Proto-Wakashan */kY/ and /k/ from */k/-as the
following examples from his artiele (1938)

indicate.
Proto Wakashan Nootka translation
*ko?auq .- ko?o0q to berdte, vitﬁperéte
' (p 234). ‘
*q7ek¥X q?ith ...year (p 232).

He is therefore able to derive the /n/ of
Kwakiutl /X?enX/ season from the */kY/ of Proto-



11,

12.
13.
1h.
15.
16.

17.
18.

19.
20.

21.

14

~ Wakashan */q7akyi/‘...year by spirantization

/X7 + /x¥/ and weakening /xY/ + /n/. This
analysis is doubtful because spirantizing never

- oceurs in conjunction with weakening or hardening

in Kwakiutl. ‘“Possibly at some point /k’/ was
spirantized to /x’/ 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 /Y/ would
#/xY/ go to /c/ (/%] in Nootka), or would */kY/
and */k/ merge into present day [k’ ] (/k/j. _
Clearly more work is needed in this interesting
area of Proto-Wakashan reconstruction.

See Morin "Québécois" (1975) for the different
methods of explanation and exploitation.

Sapir, (1938).

See Bibliography forABoés‘s work on Kwakiutl.
Boas, (1947). |

Boas, (1911).

Boas, "Glossary of the Suffixes" in Kwakiutl
Grammar. (1947). -

Boas, (1911, 1947). )
Gibbs, "Vocabulary of Kwa'kiutl" (1877).

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

La Grasserie, (ing Langues de la Colombie
Britannique. (1902).

Tolmie and Dawson, Comparatibe Vocabularies of
the Indian Tribes of British Columbia. (1884).
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. 22, - Grubb, 4 Kwakiutl Phénology. (1966).- -

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

Suffixes which begin with the followiné glottal
segments cause preceding voiceless obstruents to
assimilate the feature [}glottal]:l Yk, &, gﬁ?; ia?,_'
%?/. The suffix-initial glottal segment 1is
subsequently deleted. The phonological procesées of
assimilation and deletion constitute the hardening
process.. Suffixes beginning with the above gi&ttaz
segménts are referred to as hardeniné suffizes.

‘ Another group. of suffixeé cause préceding
voiceless obstruents and, sonorants to assimilate the
feature [+glottél]. These suffixes do nét'begin with
any of the above glottal segﬁents. They do not appear
to begin with a glottal 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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nardened voiceless obstruents. Voilceless stops and-
affricates become their homorganic glottaliZed
counterﬁarts, while fricatives become, for the most

part, sonorants.

Table 1. Hardened Voiceless Obstruents

- plain o} t x ¢ -k k¥ q q"
+glot] p "tk & kM4 Y
plain 3 s x . x¥ ¥ x¥
[+glot] . 1 yorc now %? W

(glottalized sonorants are ["m]}.
The fricative /s/ arbitrarily hardens to either'/é['oy

/y/. The uvular fricative /X/ becomesi/i?/.when it is.

hardened{

The following data illustrate the effects of the

hardening suffixes.

suffix-Initial /k/.

Assimilation - Hardening ' N 357
Papsut - kon - i?  7apstteni?

one side - body - nom. one side of body
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No Assimilation | _ | | . ‘_ -357.
?0la - : ken f?élaﬁen
real - body able bodied

No Assimilation o - o 357
rom - ken - -Aﬁmien |
secabby - gody‘ to be scabby on body

Assimilation - Hardening | o 358
mox = - - . kegat - nengat
to strike ; make a noise to begin to sound like

striking

No Assimilatioﬁ _ o ' 358
la - kegat' 1akogat
to go - make a noise sqid it goes, pfomise to

' give '

‘No Assimilation . - 358

mal - x7id - kala | mulx?idkala

thanks - aspect - noise song of thanks

Suffix-Tnitial /&/:

Assimilation - Hardening 324

lak - cimas _ 1ilakimas

hammer - classes or characteristic things
conditions of things “hammered



No Assimilation
. ’ .
hi - cimas
privaledge - classes or

characteristic
conditions of things

Assimilation - Hardening
9 W : 2.
nux - cimas
blue berries - classes or

echaracteristic
eonditions of things

Suffix-Initial /X?/

No Assimilation - No Deletion
gel - Xtu = g

to crawl - on top of - aspect
long object

Deletion - No Assimilation
wat - Xtu - d

by itself - on top of - aspect
long object

25
hi'éimas

of the kind
belonging to

324

7 -
nunswimas

berries (as

food)

373
galXtud

to ecrawl on top

373
watatud

by itself on top

Deletion - Assimilation 208
? ~ ~ L I | ~
ceq - X7?anXx ceqeonX
winter dance - season winter dance season
Deletion - Assimilation 305

[ A i L ~
cus -+ X?9nXx cuyanx

to dig - season season for digging
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No Deletion - No Assimilation ' _ 305
o . ) P
sok | - X?anX : sakaX?enX
five - season five winters, years

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

8

Deletion - Assimilation 351
*3p - ga®la X3 pala
spread - to perform no to spread at once
action without without looking

previous consideration

No Deletion ~ No Assimilation . 351
wen - - - ga®la wowdngala .
drill - to perform no . to drill without
action without . looking

previous consideration

Deletion - Assimilation _ - 326
galt - ka%is | gd1tis.
long < ‘belly long belly

No Deletion -~ No Assimilation

Ia - ka%?is - an - d 1aka?id®eand
to go - belly - nom, - aspect to enter belly,
go in front of
body :
Rules

The assimilation rule causes stem-final

voiceless obstruents to assimilate the feature



el

[+glottal]. The deletion rule sees the suffix-initial

- glottal segmenté deleted followlng 'voiceless obstruents;

Assimilation .
x?
- ‘ ?
-yvoc S o _ga‘
1=-son — [+glot] / P . ka?
-voice ‘ : R
-glot e
i } C .
Deletion

2.
§a9'- -voc
_ _ -son
[ ka?) _ﬁ ! |-voice #
' ' -glot

These two rules are collapsed into the

hardening rule.

Hardening2

X -voc 4 Xx? Y
-son ga?
~voice ’
) ?
-glot %a
k .
L]
c
1 2 3 4 5=
1 2 3 @ 5



22 .

The stem-final volceless obstruent (2) picks up the
feature [+glottal] from the sﬁffix—initial‘glottal
segment (4).  The suffix-initial glottal segment is

deleted (4 — @).

Irrégularities:'/é/vInitial Sufiixes

The hardening rule does not oﬁerate on all

gsuffixes that begin with /¢/.

No Assimilation - Spirantizing ' 346
hank '~ éa - d. han¥cod
to shoot - inside - asp. to shoot in

Because there is no phonoioéica; basis which accoﬁnts
for hardening or non-hardening /57%initiél sgffixes, 
the opposition is analysed as morphological.: Eéch
suffix that begins with a /&/ that does not undergo the
hardening rule is mérked [~hardening rulé].‘ A minus
rule feature blocks the operation of the rule even

-thoﬁgh 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 stobs and affricates when they
assimilate the feature [+glottal]. The fricatives, on
the other hand, cannot be realized as glottalized
fricatives because no such phonemes exist in Kwakiuti.
The [+glottal] fgicatives are usually realized as
glottalized‘sohorants. This is.the unmarked case. .
When the fricative /s/ goes to /¢/ (and not'/&/) and
the fricative 7%/_goes to /X?/ the.correspondeﬁcés are

said to be marked.4

. Table 2. Fricative - Sonorant Correspondences

fricative . 0s X X X XY
i L) k] ? 9
sonorant y n w - w

A series of readjustment rﬁles are neéded in
order to convert [+glottal ] fricatives into the
appropriate surface forms. The first and second
minor readjystment fules see /é/'optiohaliy'go to /é[

and /%/ go to /%?/ fespecéively.

Minor Fricative Readjustment Rule 1.5

/1817 - /.
opt.
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Minor Fricative Readjustment Rule 2 .

2 7 A

The main fricative readjustment rule changeg’
137 to 1315 AL to YRSy IR/ to A), /x%/ to /W[, and
/%¥/ to /w/. In keeping with pecent bhonologi;él
- traditionhthe main rule is ordered éfter'the minor

rules.6

Main Fricative Readjustment Rule

. o . H ..

~VocC o +son -

*stri|. . =stri

rcont| =back .

1glot]- +voice / L "
- aant -lat \
- «COT . 4 =round).
-«contf | ®ant

L. 4

In this rule the environmént specified by the angle
brackets aﬁplies first, This parﬁ of the rgle converts -
the irrggular fricati%e - sonoraﬁt altepnationéﬂfx/ %o '
‘)ﬁ/ and4/s/ tq'/f/, The sécond pa#ﬁ_éf the rule.
changes the remainlng fricatives into thelr clqseét

“homorganic sonorant;  /%/ goes to /f?, /x¥/ goes to /w/.,

and /%xVY/ gbes to /%[f



25

Footnotes for Chapter 2

See Appendix L for a ﬁreSentation of the feature

notation used in this thesis.

Fach segment of the string is assigned a number.
The structural change is indicated with fthe )
humbers. X and Y are indebendent variables.

The rule notation is similar to the following:

X -voc X7 Y -
-s0n ga? '
|-voice ' .
-glot .
} Sl J J } (- no change)
- [+glot] ~ - @ - - '

Schane, Generative Phonology. (1973). . The
suffix /kem/ is also marked'[—hardening rule].
The following examples illustrate that this
suffix is unlike all other*/ﬁ/rinitial suffikes

-with regards to the hardening rule.

No Assimilation 357 .E

" qo's - kom " 4T qoskem
eat meat - sign, omen sign that one will
- eat meat
No- Assimilation -~ Spirantizing ' 357
?ik = kem ' . ?i+?ixkem

good - sign, omen good sign, omen
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The unmarked, cor main, readjustment sees
fricatives alternate with sonorants. The
exceﬁtions to the unmarked readjustment are
considered to be marked, and are generated by -
minor readjustment rules. MNinor rules are:

"rules which only aﬁply to a highly

restricted group of items"..."Minor

rules are needed to handle irregular

forms, but only when there 1s a

'regularity! to the irregularities™.

| (Schane, p 110)

Schane, Generative Phonology. (1973).

A glottal marker over a fricative /&/' indicates
that the fricative has assimilated the feature
[+glottal]. Double lines //8// indicate an
underlying form. Optional rules .are indicated
with the abbreviation opt. . All rules are ‘

obligatory unless they are_markedlin'this

manter.

Chomsky and Halle, The Sound Pattern of English.
(1968). Kiparsky, "Linguistic Universals and
Linguistic Change" (1968). Schane, Generative

Pronology. (1973).
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Weakeniné_— Chaﬁter 3

Suffixes beginning with the following'voibed
segments cause breceding voiceless obstruents to
assimilate the feature [fvoice]. These are ﬁVk,:Vg,:
vx, Vk¥, Vi, Vn, V&, Vy, ge, and VX [“glot]/." . The
voiced segments /go/ and /V¥/ do not cause fricative
voicing. The consonants /g/ and /i7 are subseQuéntiy"
deleted. The phonological process of assimilation or
the processes of assimilation and’ deletion constitute
the weakening process. Suffixes that begin with the
above voiced segments are referred to as weakening,.

suffimes;l

Another group of éuffixes cause précediné
voiceless obstruents to assimilate tﬁe'feaﬁure
{yvoice]. They do not begin with any of the ébové‘
voiced segments. There does ﬁot abpeér, 6n the:
surface at least, to be any-phonological explanation
for the weakening efféct.of theée suffixes. These

suffixes are referred to as the arbitrary weakening
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sauffizes.

The following table ﬁresehts,the plain
voiceless obstruents in contrast with their weakened
alternates. Voiceless‘stoés ané affricaées change5to
‘their homdrganic.voiced counterbarts, while fricatives

become plain resonants.

Table 3. Weakened Voiceless Obstruents

plain P t % ¢ k -kx¥ gq- :q”

fvoice] b d A dz_ g | g" -§. g"
plain S s . x x? X XY
[+voice] 1 |y ord®n w -~ W

The fricative ./s/ is weakened arbitrarily to /y/ or
/d%/, while the fricative /%/ is not altered by

weakening suffixes.

The following examples illustrate the different

effects of the weakening suffixeslv

" Suffix-Initial /ga/

Weakeniﬁg - Deletion : ‘ 351
qot - goxsla gqada%dla ‘
slip,fall - to move from a to slip off from

stationary place support
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No Deletion
. ken - gox3dla

get loose - to move from
a stationary place

Suffix-Initial /VX [=glot]/

Weakening - Deletion

nep - - Xtu - 4

throw - on top of - asp.
long object

No Affect - Deletion

wet - Xtu - d

bytitSQZf - on top of - asp.
long object

2

| 351
ksngoxsla

it gets loose from a
place above ground

373
nebatld - -

to thrqm on top -

373

watstud

by itself on top

No Affect - No Deletion 373
gol - ¥tu - d g51¥tud '
to crawl - on top of - asp. to crawl on top

long object a
. .Suffix-Initial /Vk, Vg, Vx, Vy/

Weakening -~ No Deletion 326
naq - - ik . - ola. . nafikela
drink - back - cont. to drink after meal

Weakening - No Deletion ' 326

. pokx - axsa pairaxsa

fly - away without to fly away

definite aim
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Weakening - No Deletion’
tick : - agonsa
- lying on - to habben to
beach meet someone
: .while

LI I

Weakening - No Deletion
sup - ayu

ax - instrument

Suffix-Initial /Vk"/

Weakening - No Deletion
ma?¥ - uk%: - gila

two -~ person -~ to make
something

3

Weakening - No Deletion

dug¥ - ak¥ -

| look - beforehand - in - S.C.

house

Weakening - No Deletion
nek - - k¥ o
steam - passive

Weakening - No Deletion

bu*x¥ - k¥

pregnant - passive

it -

a

326, |

Y.
. tirgagensa

to happen to meet
someone while Zyzng on
beach .

312
stibayu
al

333
maiuk“ala

to take two husbands

33
du- gag Yi%a

Look ahead in housel

359
_ negsk"
steamed
 359
bowi kY.

made pregnant
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Suffix-Initial /Vn, Va/

Weakening —‘NO_Deletion ‘

304
pelk . - onsa polgonsa
flat thing - under. water, flat thing sinks
in deep water
Weakening - No Deletion 304,
yeox - ansa yansnsa
go down - under. water, to go down quickly into
quickly in deep water deep water .
Weakening - No Deletion C : . 325
nep - i%?nu - d. nsbinud _
to throw - to do to éne -~ asp. to throw stones at:
stones passing by someone while
: passing by
Weakening — No Deletion | 325
max - i%nu - ik - en meni?nswsken
strike - to do to one - back - I to strike at
passing- by someone while
. o passing by
Suffix-Initial /V3/
Weakening — No Deletion 334
Ckaeq™ - ucd %5'%agui'_

red - ewxclusively by painted exclusively red
Weakeﬁing — No Deletion 3373
tiss - u*3- ' tartidZus
stone - made exelusively by made exclusively of
stone (name of a tree)
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Rules

The assimilation rule sees stem-final voiceless
obstruents assimilate the feature [+voice ]. The
voiced segments /ge/ and /VX [-glot]/ do not weaken
fricatives. The deletion rule causes /g/ and /X/ to be

" deleted following voiceless obstruents.

Assimilation
“"‘VOC : (g 9) . .o
~$0n [+voice] / ' Y I=57oF
~voice 7 —# v (31: .:[ glOt]),
~glot . (-cont) ' s '
x
kv
N
. |
n .
4

The angle brackets indicate that the voiced Segments

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

fricatives.
Deletion
: -voc
1. /g/ — @ / |-son u
-voice

-glot
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. {=voc
2, /%X - @ / {~-son #V
' ' ‘|-voice|
‘1-glot

The delétion and assimilétion rules are

collabsed into the following weakening rule.

Weakening .
X [ —voc - # g )N Y
e @& 9
- ~yoice | ' T :
-~ -glot v [<<5'c)2 [-ERTt])l
{-conty, | : -k - :
i i ' g
{ =
. k“~
n
¥, 1
n.
\ .Y
1 2 3 4 5 —>
1 2 3 4 5
[+voice] {2,

Stem-final voiceless obstruents (2) assimilate the-
~reature [+voice I from the _suffix—initial segment’ . (4).
The angle brackets subscripted with 1 indicate that
fricatives do not assimilate [4+voice] from the voiced

segments /go/ and /VX [ glot]/. The angle brackets
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subscripted with 2 indicate that /g/ and /¥/ ave

deleted.

Irregularities: Readjustment Rules

The weakeﬁing rule attaches the feature [tvoice]
onto stem-final voiceless obstruents. Voigeléss stoﬁs
and affricates become their homorganic voiCed‘Stobs
and affricates. Fricatiﬁes, hoWeﬁer, cénnot be
realized as "voleced fricatives" beqéuse no such
: phohemes exist in Kwakiutl. Instead, [+voice]
fficatives,‘liké [+glottal] fricatives, are
readjusted to non-fricatives. The non-fricative voiceq

counterparts are listed below,

Table 4. Pricative - Sonorant Corresbondences

plain ¥ s X x* X x"
sonorant 1 Ly n 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 rea&justment rules are, thereforé;

analogous with those presented in the last chaﬁter.



The first minor readjustment rule sees [4voice] /z/ll
optibnally go to /dz/, while the second one sees

" [+voice] /E/_gd to /%/.
IMinor Readjusfment Rule 1

/2l > /a%/
opt.

Minor Readjustment Rule 2

/1%// — 1%/

The . matin fricative readjustment rule changes
[¥+voice] fricatives into sonorants. The rule converts
/s/ to /y/, /%&/ to /1/,—/x/ to /n/, /x¥/ to /w/, and
J%Y/ to /w/. The rule is ordered after the minor

rules.

Main Fricative Readjustment Rule

-voc +son [
+s5tril -stri .
+cont — - -back {/ —_—#
+voice +voice ~
- , Y
/- dant -lat
- o coT -round
dCcon dant
a <

In the above rule the environment sbecified by the

angle brackets aﬁplies first. This bart'bf the rule,
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the maximal envirohmenﬁ,'convérts,the iyreguiar
Ifricative - ‘sonorant alternations /x/’to /n['fand /s/
to /y/. The second bart of the.rulé,_the most |

general,‘chahges the remaining fricatives iﬁto their

‘closest homorganic sonorant; /%/ goes to /1/, /xV

goes to /w/, and /X%/ goes to /w/.

Why Some Suffixes Aépear to

' Glottalize Stem-Final Sonéranté.'

” The‘majorityrof weakening‘suffikes do not

affect stem-final sonorants, as the following exambles

illustrate.
Weakening ~ Stem-Final Voiceless Obétrﬁent ' 334
kdrq¥ - ur o &E‘&éﬁu&
red - made exclusively of painted échusipeZQ
No Weakening - Stem-Final Sonorantred | 334
mal - u¥ ‘ ma*melut -
white.- made exclusively of painted exclusively

white

Boas noted, however, that SOnorants aré.glottalized
5

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

Suffix 301
han = am hanem
kettle, vessil - small small kettle

The Glottalization is not due to the weakening
ﬁrocess, but rather to the ﬁrocess of glottal sto?
insertioni Glottal stob insertion occurs following
the first vowel of a stem, The two brocesses are
.clearly sebarate, therefore,'in stems that do not

have a CV[sonorant] shape.

Weakening . 301
. ?aliwas - om ‘?a?Liwadzam
spruce - small  young s?ruce

The process of glottal stop insertion is not formalized

in the thesis.
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Footnotes .for Chapter. 3
The figure [ = ] stands for-a segment. The
sequéncé /VX [-glot], therefore, does not

allow a glottalized sound to follow /i/.'

The suffix-initial /o/ 1is deleted following

the stem-final sonorant.

The stem-final /q%/ is weakened and '
delabialized to [§/. Suffixes that begin with

round vowels or vowels followed by lablalized

' .consonants delabialize stem-final voiceless

labialized consonants. The letters S.C.
abbreviate stem completive.

Fricatives thét have assimilated the feature
[+voice] are written as voiced fricatives for
the purposes of thé Minor rules. The fricative
/s/ is written as /z/ and the fricative /X/ is

written as /¥/.

Boas, p 227 (1947).
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Further. Consideraﬁions ~ Chapter 4

1. Irregularities: Arbitrary Hardening Suffixes

The arbitrary hardening suffixes cause stemn~

final sonorants and voiceless obstruents. to pick up the

feature [+glottal].  The following examples'illustrate.

this process,

Hardening-
" weng -~ q
hole -'insidé
.,Hardening
© nés - g

dry fish ~ inside

Hardening
han- - q . - ola

dish - among more = cont.
than two

Hardening
tik"¥ - bewi?

to hang - chest

A 2 l
wananqgeq’

having a déép hole

T
. ‘ma‘caq .

 fish not properly

dryed inside

hanagela

to have a dish.
standing among

363

inside

363

363

337

tik¥ebowi?

to hang something
en chest
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The hardeniné'rule below sees stem-final
sonorants and voicéless obstruents ﬁickAup the feéture
[+glottal]. The rule is triggered by the morbholpgiéa1 
feature thardéning], which occurs in front of."each"
arbitrary hardening suffém. The féature E}hardening];

~ abbreviated [#H], 1is subsequently delet‘ed.2

Arbitrary Hardening Rule

X -voc = # FH] Y
-] & son :
X voice
-glot
1 2 3 4 5 =
-1 2 3 - @ 5
Mglottal]
Stem-final sonorants and voiceless obstruents (2)
assimilate the feature [+glottzl]. The!suffix—
initial hardening segment, in this case a
morphological marker, is deleted (4—9@). 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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voiceless obstruents pick up the feature [voice].

The examples listed below illustrate this process.

Weakening . | | ‘ . 377
SGB_‘ - Xi? o séhp%i?
eanoe - moviné on water, . eanoe étafts on water
at sea : '
Weakening3. 304
wuk": ~ ss ' wewﬁgﬁps
bark - aontinéously, bark all the time
all the time B ’
No Effect (stem—final /%/) | | 304
miX - - os . o mamé'zps -
sleep - conténuously, sleep aZZ'thertime

all the time

No Effect (stem-final sonocrant) . | . 304
N _ : s 3. C
-wen . - as WOWans
to hide - continuously, hiding all the time

all the time

The wedkening ruie causes ‘stem~final voiceless .
obstruents to assimilate the feature [+voice]. The
rule ié triggered by the suffix—initiai morbholoéical
marker [+weakening], wﬁich occurs with every
arbitrary weakening suffiz. The feature‘[fwéakening],

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

X -“voc # . [+W] Y
-50n
-yvoice
-glot

1 2 . 3 4 5=

1 2 3 ? 5
tvoice]

A stem—fiﬁal voiceless obstruent (2)'§icks'ub the °
feature E*voice]_in the above rule. The suffii—
initlal weakening segment, the morphological marker
[4+w], 1s subsequently deleted. The Hvoice] ,A
fricatives are readjusted to the abbropriate surface

forms by the readjustment rulés'of Chabter 3.

2. Epenthesis: Hardening and ﬁrbitrary Hardening

Suffixes

Epenthesis does not occur between stem-final
sounds and hardening suffixes. The examﬁles below

illustrate this fact.

No Epenthesis . 357
?0la - ken ?61akon

. real - body able bodied
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No Epenthesis . - - 357

. ?apsut . = kon - i? : 7apsﬁ%9hi7‘1
. one side - body - nom. " one side of b&dy
‘No Epenthesis | | 357
Asm - ken - A3mkon
scabby - body to be scabby on body
EﬁmﬁbeSis .- often occurs between stem-final

sounds and arbitrary hardening suffizxes. As the
following data illustrate, the phonological
environment determines whether /a?/., /a/, /?/, or /al .

- 1s inserted.

Data:'ﬂg Insertion °

Stem-Final Voiceless Obstruent - Suffix-Initial Voﬁel

bok" - em . ba*k¥em 302

man- - real Indian, real man '
mex - om' " ma* nem . ) 302
to hit - real to hit with fist and

nothing else

Stem—Final Sonorant - Suffix-Initial Vowel

L) Y .

] 9, -
wan - am wowonam 302

to hide - real really to hide
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Stem-Final Vowel - Suffix~Ihitia1_Consonant
. ?arle - qa “ ?aleqa . 363

‘to search - among more to search among
- than two

~ fa/ Insertion

StemQFinal Voiceless Obstruent'--Suffix-Inifial

Consonant
wenq - q wénen&gg_ ; Co 363
hole - inside “having a deep. hole inside
nes - q | né'égg ' ... 363
dry fish - inside - fish ot properly dryed

inside

/a/ Insertion

* Stem—Final Glottalized Consonant - Suffix-Initial

orNVo;cgd Obstruent Consonant
ghad -q - geddq - 263
io untie - ins?de to untie inside
“ducxY: - qa | _ 4i+}okvaqa “-:_J 363
éo.?eel - inside to péel off insidel..
ful - qa . © §0-?3elaqa . 363

to scoop - inside to scoop out inside



/a?/ Insertion

Stem-Final Glottalized Consonants

and Voiced Obstruents

Yok - am

to stay - really

avay

"wod - - em
;old reaZZy.
351 . - eom
&ead really

/?/ Insertion

l

Stem—Final Vowel

ta om

to wade - really

: kva

to sit - on rock

a

Rules

4s

Suffix

Vowel
%a-ka?om 302
‘really to stay away
' ﬁﬁ'dgzﬁm 302
really cold
%d+1a%em 302
really dead
Initial Vowel
tota®om 302
reaZZy to wade
1 i“ai@

"Suffix-Initial

to sit on roek

The'following rules summarize the eﬁenthesis

between stem-final sounds and arbitrary hardening

suffixes.

329_..
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Epenthesis - Arbitrary Hardening Suffixes

‘a;‘y, P —» )e/ ./ :voiceless'*':;tfij=f' ' C‘yf
" obstruent- _
~ The towel_/e/ is inserted between Voiceless-obstruentS’
and consonant-in{tialﬂsﬁffixes; |
b.. 'g-qp‘yé/ ;] v 5[+H]. 7_ v
A glottal stop is 1nserted between vowels and vowel~

inltlal sufflxes."

c. . p -» /a?/’ [ }glottalized

consonant #‘FVH]' ‘ Y-f

voiced

obstruent
The segment /a7/ is 1nserted after stem-flnal
glottalized oonsonants_and,v01ced obstruents, and

' pefore suffix-initial vowels.

c

‘d; g ~> /a/ /| glottalized| # E+ﬁ]“
consonant S

voiced
obstruent

The vowel /a/ is inserted between'stem—final ,f
glottallzed consonants and volced obstruents, and

suff1x~1n1t1al consonants.
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Weakening and Arbitrary Weakening

Suffixes

Ebenthesis does not usually occur bétween'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

thé stem—final and suffix-initial vowels cannot

combine.

/?/ Insertion
k¥a - i3
to git - in house
/7?/ Insertion
'iiﬁsala--'u'i‘
sun - éompletely
Vowels Combine
la - -ikeola

to go - back

Vowels Combine
44 - ikela

post - back

7 328
: kvariz
to be‘seate& on floor
334
“4irsela?ur
- sun has risen eompletély
326
lgkela

to have (someonel) following .
(oneself)

326
" %eékola

to have ?ost on back



The arbitrary weakening suffixzes, on the other
hand, oftgnlreéuire the insertion of an eﬁénthetic
segment following certain stem-final sounds. The
segments /2/, 72/, /?/, and /2%/ are inserted
according to the_bhonological environment. Ashthe
following data i1llustrate, the‘epenthesis these -
suffixes cause is the same as the eﬁenthesis the

arbitrary hardening suffixzes cause.

Data: 'No Insertion

Stem-Final Voiceless Obstruent - Suffix-Initial Vowgl

bak" - am " babag¥em _ 301
man - dim. boy

gent ‘- am . g'égelnem4 301
child - dim. little child

Stem—Finai Sonorant - Suffix-Initial Vowel

han - em - gali®'- ayu hanemgalilayu 302
kettle - pagsive - kettles put down on‘floor

at once - instrument
Stem-Final Vowel - Suffix-Initial Consonant
koq - (B)u - %i? kaquki? 377

meet - between - at sea to meet on water
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/o/ Insertion

Stem-Final VoiceleSsz ' Sﬁffix~1nitia1

- Obstruent Consonant
sop - Xi? . . saboki? o 377
canoe - moving on canoe starts moving on water

water, at sea

Stem-Final Glottalized Consonant  Suffix-Initial

or Voided Obstruent ~ Consonant

- kvoml - a%ua k¥omladZud - 345

. seorch - on a flat scorched on a fla#.thiﬁg
thing _ .

“wed - d%u wedad®a- . . 345

cold - on a flat | “eold on flat
‘ thing ' ‘
© kvak® - sdinaq : k“akvasdinaq C 343

sitting - to work to -work sitting

/a?/ Insertion

Stem-Final Glottalized Consonant Suffix-Initial

or Voiced Obsiruent ° Vowel
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~—

walad - ema © -wawalada®ma 303

sweetheart - to flay‘ | to ?Zay having a
sweetheart

yonk : - ‘oma - xiyénié?mas 303

earving - to play to play carving

/7/,Ihsertion

Stem-Final Vowel -~ Suffix-Initial Vowel
la - i%° = em la?i%sm. 302
to go - into - passive being taken in

Rules -

The epenthesls between stem-final sounds and
the arbitrary weakeﬁing suffixes 1is summarized im the
following rules.

Epenthesis - Arbitrary Weakening Suffixes

a. ¢¢" /a/ /  "voiceless # [+W]——— C
obstruent .

The vowel /a/ . is inserted between voliceless obstruents

and consonant-initial suffixes.
b. @ /% ]V 8 [eW]— V

A glottal stop is inserted between vowels and vowel-

initial suffixes.
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— vV

c. . P> /a?/ / |glottalized] . . 4 [y
' ' consonant ) T

voiced
obstruent

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

vowels which follow stém—final glottalized consonants

and voiced obstruents.

d. @->/a/ / ) elottalized] ..

consonant # -[+W] c

voiced
obstruent

The vowel /a/ 1is inserted between suffix-initial
consonants and stem-final gloftalized consonants and

voiced obstruents.

Rule Summary

-The following rules generate the abbrOpriate
epenthetic segment between stem-final sounds and the

arbitfary hardening and arbitrary weakening suffixes.

Epenthesis 1.

¢ — /Jo/ . [/ {-voc p +H) [-voc]
Zgi o [+ 1] |
(voiceless . (consonant) ©

obstruents)



S5

Eﬁénﬁhesis 2.

¢ /7= [ [hvoc]

-(vowel) H‘

Epenthesis 3. |
g —» /a?/ [ |[voc|
‘ T +glot}-
(e
~voc
+voicel|l

|-son

4

(glottalized

consonant, or

- voiced obstruent)

' Epenthesis 4.

¢“-—> /a/ ': :/ '[-voc]
o +g19t

-voc
+voice

:‘(glottalized
consonant, or

voiced obstruentj

BHY
_ —— [voc]”
W)
'fvowél)l’
([+H] o
- [gvoc]
(W]
Cva€1)7.
2] ,
, [-vocl .
Wl S

(consonant). -
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Footnotes for Chapter 4

Not all /q/-initial suffixes harden stem-final

sounds, as the following example illustrates.

he¥ ' - genu hetqsnu 362
gick - suddenly to be hit vight by
sickness

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

Morphological Features.

Not all suffixes that begin with the sequence
/Vs/ -weaken stem-final sounds.

pak - asdi paxasdi ' 319
fins - dried meat dried fins
of _
The /n/ and /1/ are metathesized. The expected

form is /gagenlen/. Boas, p 301 (1947).
The vowel /a/ is reduced to /9/ in this example.

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’
discussed in the preceding chapters.l, The felottal 3.
and Hvoice] readjustment rulés are collabéed into
one general rule, and the deletion and spirahtization
'rules'are forﬁalized. Sample deri#ations afe o
~ presented at the end dflthe summary illusffating the

operation of the rules.

Epenthesis 7
The [+H] and [+W] morphologicdl éegmenﬁé which
trigger epentheéis are deleted by the arbitrary
hardening and weakeningﬁruieé mentioned_in:Chapter ,
The epentheéis rules, therefore, must.behordered
before the arbitrary hardening and weakening rules.
‘Epenthesis between weakening suffixes and_stem—f;ﬁals

is not considered in thls summary.

Epenthesis 1.

| -voc N
¢ —> Jof [/ -voice} #(‘_ {E %% [~voc]
, . | -glot . :
(voiceless o ‘ (consonants)

obstruents)
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Epenthesis 2,

p = /7 ./ mcuﬁ:{g%}——— [#voc)

(vowel). " - (fbwelj'\
rEpenthesis 3. s S
. -voc - ' o
o #H+H]1} [voc]
: -vocC : ‘ '
+voice
-son
(glottalized o (vdWel)'

consonant or
volced obstruent)

Epenthesis ‘4.

[;voé]"‘

@ - /a/

(glottalized ;  " (consonant)
consonant or . ) :
voiced obstruent)

Hardening and Weakeniﬁg

The hardening, arbitrary hardening, weakeniﬁg,fw
and.arbitrary,weakening‘rules apply:in a biock
‘foliowingnthe epenthesis rules. Theselruies:arei
uﬁordered with respeétrtq one another becaﬁse their

‘phon010gical'envirénments‘are mutually exclusive,
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Hardening

X -VOC ¥ X? A
. }=-son . ., . tga?l
~voice] . R .
{1- glot}] - . ia?>

1 o2 3 gl s
[+glottal] ' ‘

Weakening -

X -

« U 3 o 4 s .
&foice] o - <p>§
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Arbitrary Hardening

# [$H] Y
1 2 3 @ 5
[yglottall
- Arbitrary Weakening
X  ({-voc # - [eW] Y
" J]-son : '
~voice
-glot
1 2 3 4 5 >
1 2 3 g 5
[tvoice] ' o
Deletion

- The Introduction noted that the sdffix—initial
segments /k, g, x, ¢, dZ, s, &, X/ deieuafolywﬁng‘
voiceiess obastruents. The fpllowing fule étateé tﬁis
. process. The hardening and wéakenihg rules delete
some of these segments. ‘These rules, therefore, are.
ordered‘before the deletion rule because.they reﬁfesent

~special cases of the rule.2
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Deletlon

b

‘ ; “~VOC ’
- 0 . / -voice} o
-glot |- . - :

(voiceless
obstruent)

ME 0G¢ W QL Qv X 9q b

"Fricative Readjustment

The fficative readjustment rules apply,aftér_
.the‘above ruleé because theylapﬁly when é stem—~final
fricative has been hardened or weakenedf. The
[+glottal] and Hvoice] fricative readjustment rﬁies
of the earlier chapters are'collapsed into one main
readjustment rule and four minor readjugtment rules.:,
The new méin rule sees [+glottall] frigati?es becqme'
[+glottal] non-fricatives and [tvoice] fricatives

feadjusted to [voice] non—fricatiVes,a
Minor Fricative Readjustment Rules

1 1 - Yy

opt. _

2. /lz/l - 7d%/
| ' ‘ opt.

SV TV S

N A St



59

Main Fricative Readjustment Rule

™ L

-voC 450N

+stri . -stri .

+cont -t -back ' ’
of voice ) +voice / .

-~ glottal ~Xglottal

- £ ant -lat g
-Bcor -round
l B cont Aant ‘

The first ﬁart of the'rulé, specified by the angle
brackets, converts [hglottal] /x/ to  /ﬁ/ and /s/ to
'/&/[ and Hvoice] /x/ to /n/ and /s/ to /vy/. Thé
second part‘of the rule cOnverté the rémaining
fricatives into their closest homorgaﬁic sonorant;
[vglottal]l /#/ goes to /1/,/x/ to /u/, and /%% to 7w/,
while [rvoice] /%/ goes.td /1/,/x%/ to /w/., and /¥Y/ to
Sl | |

: Spiréntizétion

The spirantization rule, noted in the
‘Introduction, is ordered after all of the other rules.i
This process sees voiceless obstrﬁents /%, k, kﬁ, a,
q"/ optionally become homorganic fricatives when they
ére followed by a surface consonant. This rule is
ordered at the end because it is triggered by a

surface suffix-initial conscnant.
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Spirantization

[ -voc

% ant |- . ' L

< cor [tcont /’ — -voc
£ lat ¥stril o | =cont
-cont |. , S - L-strif
-voice ' o )
L-glot _

The stem-final voiceless bbstruénté'/&; k;.k“, a, q¥/."
are changéd‘into homorganic fricatives preceding -

voliceless obstruents.

.Sample Derivations -

r

Hardening - Pricative Readjustment

ﬁex'4 iéga&’ " to strike - makgza nq?ee 358‘l
a. méi F‘gai; . hardéning
b.. mengat " | fridétivé.readjﬁstmént
-.m'el’lg'a‘l" o b0 begin to sound Llike striking
Hardening

- 7apsut - ken - 19!"one side - body - nom. 357
. ‘ ’ - L4 ' . . H
a. - ?apsuteni? - hardening

?apSﬁEani7 _ one side of body



Epenthesis - Arbitrary Hardening - Fricative

Readjustmént

" nas 5 [+H] q‘j
a.. nes - H_H] 2 q
b. ﬁeé.- oq ,
c; neé f aq -

.Y
naceq

Weakening
bok" - i%
a., bog¥ - id"
. bag"iz "
Weakening
qef ;-ge%éla

a; qgad - o%asla

qadeiksla
Deletion '
nop -.xdeq

a., ﬁep - deq

napdagqg

dry fish - ﬁnsidg.: '363v

‘ epenthesis_.

~arbitrary hardening

fricative readjustment

fish mot properly dryed
ingide ' -

man - in the house 328
weakeniﬁg_

man of the house

slip - to move from a 351
stationary place '

weakening

to glip off from support

throw, - emclﬁs%vely by367

deletion ) '

- execlusively by throwing
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_”:Deletion —”Spirantizing”.

- bak". - x&eq _ - man - exelusively by. . 367
.a.- bak% - deq " - - deletion k

h. box" - daq . ’spirantiﬁing

bax¥ddq. to kill game without

weapons _ .

. Epenthesis —'Arbittary Wéakening f

sop - [+W] *i? - canoe - moving on.water -
L - o - 377 -
a. sop - W] o *i? epenthesis"-‘\“ -
b. seb - o%i? © arbitrary weakeningJ.
‘séba%i7 l ‘ B ' canoe'stqrts on water

2, Order of'Application

The hardening, arbitrary hardening, weakening, -
and arbitfary weakening rules apply in‘a left to

'n‘right ocrder, éé the_folloWing example illustrates.

‘durq - ak" - i¥ - a look - beforehand - in - S.C. .
I . , - ;house 360

a. _du-g « ak" - i - a -weakening

b, du*g - ag"” - i% - é . wéakening

oad

du-gag“ida. Zookcﬂwad'ﬁzhouse”
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An incorrect form is generated when the rule applies
right to left.
.du*q - ak" - i¥ '~ a look - beforehand - in - S8.C.

house

e e |
a. duq - ag W' 8 eakening (incorrect

*duqag“ita application)
The suffix-initial segment /ag"/ does not weaken stem-

final sounds.

3. Speculatibns

There is no phonetié reason why.the suffix—
~initial éegmgnfs thaﬁ are involved in hardening and
weakening should be differenp_from those that are‘ﬁot.
Why, for éxample, should suffix—initial'/ﬁ/‘notlcauée-
stem-final voiceless obstruents to assimilate.
'glottalization? Clearly there is somethiﬁg].different
abouf theréﬁffix-initial segments that ﬁrigger éheséw
two processes. In this section of the chapter Il"
speculate on a possiblé éolution_tb this questipn by
appealing to Foley's donceptrof relative phonologiéal
strength. No doubt a clear understandihg of th;s
problem will allow greater insight into the arbitrary

3

hardening and weakening suffixes.
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‘Foleﬁ's solution to problems analogous'te'the
ohe seen in"Kwekiutl~is to-assign a system of relative ..
phenelogical strength to the sounds of the‘language;‘?"
Often ‘sounds that are phonetically very similar bub
iwhlch undergo dlfferent processes do not have the same
phonological strengths Such is the case for German

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

In Kwakiutl the sounds that are deleted “
foliowing voiceless obstruents.méy not be_fes stroeg
as" their relative.counterparts‘that are net>deieted,'
}b/ would therefore be stronger than /k/, /&/.stronger
than /x/, and /b/ Strenger than'/g/.i~In this'light‘:d
Jdéletion is understood as a process --whereey ﬁweak“
.suffix—initial segmeﬁts,efe dropped and'assimiZatfoﬁ |
is understood-as a process .~ Where certainpstem—finel
sounds assimilate the v01cing and glottal character-i

istics from follow1ng “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-
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: initial'segments'that begin with consonants

are subsequently deleted.

‘This nypothesis, in short, is far ffom ajforﬁalf
:analysisf, It does provide a good foundation;for,.
~ further work. 'Inéerestingly enough,: thenﬁneek"-‘
'arficulatofy areas of Kwakiutl,‘mainly tne.palato;.
velars, are also the "Weak“'areas for-bdthﬁ@erman

and Umpila.?r

4., " Corneclusions

ThlS the51s has shown that hardenlng and
,weakenlng are based on two synchronlc phonologlcal
processes, ass1m11at10n and deletlon. Generative
rules have been presented which formalize the rulesf
'1nvolved in the two processes. In ooncludlng that )
:hardenlng and weakenlng are based on phonologlcal"
processes the thesis has opened a 1arge area of :
research. . Speculations have shown. that questions'
conoernlng the systems underlylnv these processes

'prov1de-for cons1derable work in the future.

s
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. Footnotes for Chapter 5

See Schane (1973) P 84 for rule orderlng.

The suffixes beginning with /c/, /d* /, or /s/ that
do not undergo deletion (see Introduction for
discussion) are marked [-deletion rule]..

Foley, | "Assimilation of Phonologlcal Strength in’
Gexmanic" (1973).

Foley, (1973). Harris and 0'Grady, "An Analysis of
the Progressive Morpheme in Urnpila Verbs: A Revision
of a Former Attermpt” (1976).

~ See Foley (1973) and Harris: and o’ Grady (1976)
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. Phoneme Inventory — Appendix 1

‘There are forty two consonant-ﬁhoneﬁes in
Kwakiutl and six vowels. Stress and.two;degreesVof= ‘ o
vowel length, long and short, are ﬁhonemié. The

phoneme chart is presented on the folloﬁinglbage.

This analysls is based on Boas's data~aﬁd :
V'nearly concurs with the analysis based oﬁ my own field
data taken from the present day 1anguage.?‘Now, vowel -
length 1is rérely heard anﬁ is predictéble.. Streés maj
also be‘prédictaﬁle, however,‘more work is. needed in

"order to discover the present day phohemiq sjstem,

Consonants

The consonant phonemes listed are frqm'Boas‘é
1947 analysis. I have replaced some of his
orthographic symbols with more current ones. The

chart below lists the changes.t

. Boas Current
: Symbol
p! “‘ﬁ . glottalized p
e ! i

glottal stop

L ‘ A lateral affricate (voiced)



‘Phoneme Chart

™3
.9
o
Q.
8
™3
e
.M
Stops .
volceless P
voiced

glottalized p

Fricatives

Sonorants

plain m

glottalized m  ~

:Voweis_

. front
Length
short A
long . V=

- Stess ‘ _V

Alveolar

plain

QO
42 B
SR
% ¥
oD
g 3
c A
az a
c %’
's .
1
1
high
=)
a
Low

Palato-Velar

=

v

Velar - .

‘Labial

Uvular'.'

Qa gk 0

e

" labial

O

< _bm

Glottal -

©
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Boas Current

Symbol

X X uvular fricafive‘_
x* X palato-velar fricative [x*]
é g -uvular voiceﬁ'stop

'Y c ko ‘palato-vel#r stop :[k¥]
ts e "alveolar affricatg , N

S Az a? : ‘al'-veo‘lar.‘ affricate (voiced)

k! k" i ‘labialized velar. "

- kw - k¥ labialized velar

In Kwakiutl only one consonant may occur in

word initial position. Preéglottalized sonorants are
theréfore,ranalysed bhonemically as glottalized”“
sbnofanﬁs because ﬁhey'may occeur in thié bositioﬁ..Post-
glotta;izéd sonorants afe analysed as a sohorant |

. followed by a glottai stop; Such segmehts do not occur
word—-initially. = The following minimal paif illustfateé
that pre— and post- glgttalized sonorants must be

phonemically‘sepérate.

1. [hanagela] /han?aqelé/ h;placeczd%shcmbng

2. [ha®’nagela] /h’aﬁaqela] to have a dish standing among
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" Derivations -
1. han'; q - ola “dish - inside ;‘cont;'
hanha - q - ela'. Stem Expansion
han?a - q -o9la - /h/=> /?/ﬁnon—word in££ial
/han?aqela) tq ?Zaéé é digh amoné

2. han - aq - ala dish - among more than two -cont.

ha?n - aq - ala Hardening (Arbitrary)

/haﬁaqqlé/' to have a dish standing-among"‘
Vowels

The ﬁowel ﬁhonemes‘listed aboverreﬁyesent‘é

" phonemicization of Boas's non-phonemic transcription.

. The foliowing vowel—chart reﬁresents the

relatiénship between the two ana.:Lyses.”2
High [i] c [u].
Front FE]"' (o] h[OJa Back .
fa] - [al :
[a], (3] Low
/i/ - [i] and IR /u/ - [u] and [o]
/el - [a] /o - 8] |

Ja/ - [al and [d] ~ /e/ - (o]
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Although Boas was aware of the phonemic]prihciple
as the following gquotation points out, he continued to

use his own transcription throughout his work.

M"e, i and o, glare each.béiruéne'bhoneme.
They are always dipthongized. The degree
of dipthongization varies considerably. -
individually and in various villages. In
Newetee in 1886, I heard commonly in
accented syllables ai, in short syllables
e’ or i’ according to the accompanying
S consonants. Front consonants, particularly
palatalized and labialized qonsoﬁants_ag
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 orthography, rejecting
such innovations as the glottal marker"/’/; in order to"
keep all of his material compar"able..3
The following examﬁles present an attestation
of the vowel phonemes. Boas's transcfiption.is'ligted'

on the right hand side of the page. '
7i/ vs. V
2awayi? | [?8wa?yi?] 263

/i) ~ Jaf

he (abs.) is gutet, chaste



' -
?awaya”.

- he

7amayi?
Ji/ s [e] ~ /a/ - he
? amé)’r E‘. ?

he

coyl?

| 7i/, [e] ~'/e/? Eﬂ he

coye?

he

mox?idi? .

/i/,. [e] ~/u/, [o] he

- mex?idu?

he

Puk¥ini? .
/il, ~ o/

?ui”gpi?

(I

[78wa?ya?]

263 .

(abs. invis.) is quiet, chaste

.[?‘é_ma‘?yg? ]

(abs.) 4s small

[73ma?ya]

- (abs. ihvis.).is small

[coye?]

fabs. ) draws water

.[cay§7]"

fabs. invis.) draws water

[mox?ide?]

(absﬂ) strikeé'

[m9x7idg?]f

{(near. vig) strikes

[?oi”ipe7]

body

[TOﬁ”gpe?]

ones own body'

263

263

262

262

261

261
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ELeadek¥ " . [&ErECakY] 248
Ji*/, [e*] ~ /o). - wvavious kinds of bisds

251dekY Lo dsadexv1 T 2us

short
bi-r1id o © [bérlit] . 250
Jiv/, [e*] ~- loose things scgttefed'on floor
/1.1'/ s [O'] . ) | . - :
- bhelid [bor1i%] - 250 .

Zum? on floor

Ja/ vs. V

' ¢acadafem [é&égdagam],' . 222
la/ ~/s/ | girl '
' éﬁégﬂaﬁam o [Eéégﬂaéem] 222
girls
mex?ida? | mox?ida?] 261
/al ~ /il el he (abs. invis) strikes
- mex?idi? [mex?ide?] 261

he (abs.) strikes



wa*tdom

Jar/ ~'[o+/, [A']

wo**dom

yaq“ima
/al ~ e/, [a]

_J’w._ .
 yeq“ima

Jo/ vsi’Y

bog¥iz
fo/, [&] ~/a/
bog“ok

/u/f vs. V
: kiitola

/u/, [0l ~ /a/f

. katsla

fo

[wa-iden]

mbrd (sg.)
| [WE* 2dom]

word (?Z.)
Iyadens]

?otlatah gift (sg.)
‘ Al

IyEq¥ema]

potlateh gift (pl.)

[bog“it]
man of the house
“ [bag¥az]
ugly man
kdtelal
salmon
'[iﬁtala]

what is used for painting -

222

222

249

328

334

306

306



The data below list a few examples from my own

“fleld data contrasted with correspondlng examples from

‘Boas 5 work The examples taken from Boas are llsted ';'

4.

- in his transcriptlon and in my phonem101zation.p

l.a /hama®%old/

b /hama?ddla/.

¢ [hima?3dlal

2.a /giksgkgla/

b /gexsukola/ :

¢ [gdxsokila]
3.2  /hamofola/
b /hamugdla/

¢ [himoZila]

4.a /mE/
b /mu/
¢ [mo]

5.2 -/?Emé?s/
b - /?ame?s/
e -[?émg?s]

_ 6.2 '/maxZi_/

. b /mexi?/

¢ [maxg?]

twenty two field notes
1. 11 Boas 277
""" Boas 277

201-299 be%ng a bundle '

together.
' ' | 278.
re o
_ 278
twenfy three |
e . '.'_. .
o 217
I ry E o
277
four ‘
e S 276,
re ._ s 276
you are sﬁall ‘
te Vrr\ Y’ 263
vy e r.r 263
he pénched,( abs.)
—rr— 261
— " —_— - 26L
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Lengbh and Stress

Both length and strégs are writteﬁ in a1l of

N Béas‘s work onﬂﬁwakiﬁtl. .One strésgimark [V];ﬂand twoa
degrééS’of'léngth; [V] short and [V] long, are
indiéated. A-third degree of length, very Short,ist;
gsed for the low central #oﬁel [g]. The'folloﬁing
minimal pairs shoﬁ,that_thh stress and two degrees.
of vowel length, long and short, are ﬁhonemié."Thé:['

very short vowel [a] is p%edictable from'fhe.streés A

pattern, .
. I
Length /a*/ vs. /a/-
béﬁap ” to leave béhind for
I a while L 31y
 ba‘wap ' _ ) %o leave each other -
‘_ S
fa] vs. [4] (predicted by stress) -
[?dwaka] . ostow . 221
2dwika’
! EWEka] porpoise dives 221
* Stress
'{ﬁs?gla : | ' to hit on head without -

eonsideration; as women
do in wailing



9

ﬁ'%a37elé'. | o - "to hit head at once

' ,?iﬁenii7 * . B 18 on to? eﬁge (sg;j'

: ?iiéhii?. ‘ 1t 18 on top_edgé (bl.),
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Footnotes- for Appendix 1

Boas, - (19h7) - The palato—velar obstruents are

. normally wrltten /ky kY, g, xy/ or /K, i

;/. The v01ced alveolar affrlcate i commonly'
written /dé /. |

Boas, (1947). Boas's transcription is

indicated with [ ] brackets in this chapter.
Boas, (1947) p 207. :

Boas, (1947). a. field data, b. Boas, phonemlc -

transcription,_ C. Boas, orlginal transcrlptlon.

Boas, (1947).
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Appendix 2

The data presented in the fext“of the
thesis afg wfitten in Boas's transcripfion and -
Cin my phonemiéizétion. jThe'phonémic
transcription is 1ist;d on the left hand side
of the pége. ‘Boas's orthographic symbolé aré
replaced with more current ones.. See‘Appendix 1.
for a list of the changgs. The vowél kE/ is

written as /o/,

Chapter 1.

wa'wakata o wﬁwakaié_
bz wap / ‘ : bwap
wé‘éWaia- } ‘ wi@weﬁa‘
bak"aXa | , bok"aXa
bog"ix . o bog¥it
ba*k¥em . . bEkYem
bax¥daq o ' bax¥dagq
napdeq - ‘ napdsq
g"adexddq | g"adexddq

samyakawi? _ semyakawi?



di-dogisawi?

'méﬁgai
légagai
qé@a%ela
: Rapge%éla
négikgla
kaﬁalé

' bax”déq

(me)mi1* k¥daq
Chapter,i.

-1 . *
?apsutsani?
r h ]
?olaken
Aémﬁan

’," '
_mengal
o, A
lakagat
. n
mulx?idkala

.
1ilakimas

!. ’
hi:cimas

e
nunswimas

gsl¥tud

- wedatud

A
ceqeanx

82.

dfdegisawi?..

_ mé?pgéi"-
) léﬁega&* '

qédeisla

iénge%aléf 
nééikala ‘
kepala
béﬁ”d5q: )

(me)mSk"daq

.3 -
¥psotene?

L ]
“laken

- L ]
Asnksen -

o -
ma’nga?¥ -

lakegat

mo?1x?idkala

'lélaﬁemaé“

%
h&cemas
L. - )
nonyvemas
gs1Xtod
watstod

& ~
caqeanx
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. cuyen¥
seka¥?en¥
%é'ﬁala
wawépéaia
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Appendix 3

This abﬁendix examines the hardening and -
weakening suffixes of the bresent day languagé._-The
data thaf ‘I have collected indicate _that.thé two
~asscciated processés oberate 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"/ 1is now hardened to /%% w/
(instead of /w/) and the alveolar /s/ is almost “

exclusively hardened to /¢/ and weakened to /d%/.

No Affect /%%/

MW . < vy

six” - a siX."a

travel by - S.C. ' traﬁeling by means of

boat ... boat ' : '
Hardening /XV/

si¥¥ - i sI¥Ywi

travel - nom, ride in a boat

by boat
Weakening /X"“/

S siXY 0 - ayu | siwayu
travel by - instrument ecance paddle -

boat
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No Affect
" q¥is. -~ sam "aﬂiéam
ééueeae - face ) ;ééeéhe your face
. Hardening. -
- q¥is.- - - o¥u ' . qYica%a )
é&ueeze-— throat ‘;hoie-your'throat
Weakening
" q%is. - - - idben - - ' &%id?i&bén-
équeezenk nose squeeze your nose

A grdup of arbitrary hardening suffizes and a
grduﬁ of arbitrary ﬂeakening suffizes still exist in
the language. There.isrstill no surface bhonological
explanation for the resbective effects of these
suffixes. Whether or not there are'more arbitrary
suffixes in todays language than in the language of’

Boas's time is not known yet.

Hardening

A stem-final voiceless obstruent assimilatgs
the feature [4glottal] when followed by a suffix-
initial /k/. The /%/: is subsequently deleted. The
suffix-initial segment /ga?/,aléo operates in this

manner.
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No. Deletion - No Affect /k/
bok" - anem - kala B begVSnémggla
man. = format%ve - notse, mqﬁ'é noise
Hardening &/
bak" = E@la l | bak“ala
man - ﬁoise , _ man's noise

Hardéning &/

hap - ken hapn.

hair - body hair on body_l
Hardening f/ﬁ/ : - 7 "

x¥es - ap - -SVEan' x”adzaépﬁ

hit - back ; bgdy hit onnback.of head

Hardening /ga?-/ .
- k¥eta' - ga%aisla - k¥stansla
to stiek - hold on to stick onto something

No Deletion - No Affect /ga?-/

sen -~ ga%aksla senga?axsla
to think - hold on to thought of an idea
Weakening

Stem—-final voiceless obstruents are weakened

when they are followed by the suffix~initial voiced



. .

segment /ge/;‘:CErtain seqﬁences of Vowel—Consonant‘ 
cause stém—final voidéless'obstrueﬁts to assimiiate

volecing. Unfoytunatly, I have ﬁot bollécted‘eﬁough)'
data to fully éubstantiaté the analysis bresénted‘in

'Chapter 3.

Weakening /go/ '
pos - - goksla " padZeksla
potlateh - to go in a . to go and give a

‘certain dirvection potlateh
No Deletion - No Affect /go/

Wam . - goksla hamgs¥ola
to eat - to go in a to go somewhere

certain direction to eat

Weakening /V¥/ .
"q¥is - iibon | - q¥id”itBen

squeeze - nose squeeze your nose

Order of Apblicétion

Both the hardening-(and arbitrary hardening) - -
and weakening (and arbitrary weakening) rﬁles abbly'

left to right.

B ‘ o . . 7 3 ' ‘
x"es -~ ap - kon xYod“apen

hit - back - body " hit on back of head -
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The suffix /ap/ weakens /s/ to /8%/ and then the suffix .
;/fcen/..ha';c'de;is /p/ to '/];’)/IT If the rule hardened’ /ap/
to fap/ first, Fhén’ /.s'/-g woild not be weakeried because
‘the eI;vironfnent '['[V]‘[-.-!-gjft]]' blocks wéa’ken'ing.

L4
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‘Feature Notation - Appendix-u

For the most part, the feature notation used in
this thesls follows the guidelines laid doﬁn'by'-
Chomsky and Ha:i_le.:L The distinctive‘featuré matfix is
presented following a brief discussion of the features

[vocalic] and [strident].

Vocalic

The feature [vocalic] separatesﬁthe vowels
frvocalic] from the consonants (obstruents and
sonorants) [+vo¢alic]. According to Chomsky and
Halle, however, vocalic sounds include voiced vowels
and liquids. They state:

"Vocalic sounds are produced wlth an

oral cavify 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 oné or

both of these conditions is‘not satisfied.™
(p 302).2

Their analysis has the efifect of seﬁarating /1/ and

/1/ from all &f the other consonants, including
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'-sonorants; in'Kwakiutl The analysis is- phonetlcally

correct however, it does not reflect the phonologlcal-"

system For example, the processes of hardenlng and
weakenlng see the liqulds grouped together with the
. other sonorants. I have, therefore, 1ncluded the

' 11qu1ds with the non-vocalic sounds of Kwaklutl

Strident

The feature'[strident] separates the fricatives
and the affricates Ebstrldent] ‘from the other sounds =~
Vﬁbstrldent]

'"Strldent sounds are marked acoustlcally

by greater noisiness than their .
nonstrident counterparts.” (p 329).3

Frlcatlves are Efstrident] and [+cont1nuant], whlle

'affrlcates are [fstrldent] and [ continuant]
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Distinctive Feature Matrlx of Kwakiutl Segments
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Footnotes for Appendix 4

Chomsky and Halle, (1969).
Chomsky and Halle, (1969) p 302Z.-
Chomsky and Halle, (1969) p 329. -
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