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"The Menomini Language
by Leonard Bloomfield

The last complete work,and in many ways the
chef-d'oeuvre, of one of the greatest of American linguists,
the MENOMINI LANGUAGE is the end product of half a life~
tine of study in the Algonquian family of languages, and
the distillation of Professor Bloomfield's long and intimate
personal experience with the Menomini tribe) As a descrip-
tion, the book is far more complete and detailed than most
comparable studies; as a theoretical work it is unususl

in 1ts avoldsnce of theoreticel discussion and its sober

concentration on ﬁhe facts of the 1aqguagel"

- On flyleaf of "The Menomini Language" by
Leonard Bloomfield - (Itelics not in the original)
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ABSTRACT

This work concerns two interpretations of the sound
system of the Menomini language., One interpretation was
developed by Leonard Bloomfield over an extended period and
presented in two publications, "Menomini Morphophonemics ¥
(1939), 2nd "The Menomini Language" (1956)., A second inter-
pretation reanalyses the phonological grammar, with the
grammatical formulations recently developed by M, Halle,

N, Chomsky and their associates, In the second chapter,

an examination of Bloomfield’s analysis of Menomini phon-
ology shows that many of his techniques and assumptions
implicity reflect certain explicitly formalized aspects of
modern generative phonology. In the third chapter a skele-
tal generative analysis of Menomini phonology demonstrates
that the Menomini language has only four vowels and no
basic semi-vowels, Thils zanalyslis also shows that several

large sets of irregular forms have regular explanations,
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CHAPTER I
Introduction and Summsary

This work concerns two interpretations of the sound
system of the Menomini langusge, One interpretation weas
developed by Leonard Bloomfield over an extended period and
presented in two publications, "Menomini Morphophonemics"
(1939), and "The Menomini Language" (1956), A second inter-
pretation reanalyses the phonological phenomena of Menomini
in terms of a generative phonological grammar, with the
grammaticel formulations recently developed by M, Halle,

N, Chomsky and their associstes. In the next chapter, an
examination of Bloomfield's analysis of Menomini phonology
shows that many of his techniques and assumptions implicitly
reflect certain explicitly formalized aspects of modern gen-
erative phonology. In the final chapter a skeletal geners-
tive analysis of lMenomini phonology demonstrates that the
Menomini language has only four vowels and no basic semi-
vowels, This analysis also shows that several large sets

of irregular forms have regular explanations.,

Chapter II, Bloomfield's Analysis of Menomini.

There are at least two aspects of Bloomfield's
writings. The best known -is a behavioristic philosophy of

linguistics and corresponding requirements for linguistic



descriptions (1933)! 1In another aspect Bloomfield (1914,
1939, 1956) ignored €11 of this philosophy and most of its
descriptive requirements. It is his descriptive practice
that gives insight into this side of Bloomfield's views on
lingulstics and grammar!

It 1s impossible to determine which Bloomfield wes
the more basic, but it 1s clear that he was in conflict,
Bloomfield the behaviorist is well-known and has been well
studied. Bloomfield, the practicing linguist, however, has
largely been ignored! The only exception to this lack of
interest, (Hockett's "Implicaticns [!!," 1956), merely de-
rives a set of methodological homilies on how to decide what
is a usable 'fact' in the historical reconstruction of lan-
guages.,

In this chepter I attempt to analyze Bloomfield's
assumptions about the structure of a phonologicel analysis,
what he thought "phonemes" ought to be, and whether he
assumed that linguistic analyses are reflections of the
psychologicel structure of humen beings.

The baslc facts about Bloomfleld's views appear both
in the explicit and implicit forms of his grammar! In some
cases notational devices explicate his theory; in others it
1s necessary to search fof chance statements which indicate
the reasons for a given analysis., The discussion of Bloom=-
field's system considers the basic syntactic principles of
word formation, the concept of descriptive simplicity, the



treatment of irregular forms, abstract segments, syntactic
information in the phonology, the internel composition of
abstract and concrete segments, the ordering of rules, the
"phonemic" level, and the 'reality' of grammar, Briefly,
Bloomfield's phonological system has the following proper-
ties., Basic roots and affizes are listed in the lexicon,
Recursive structural processes operate on these bhasic forms
and combine them into basic words., These are structurally
labelled sequences of abstract phonological segments,
"*morphophonemes.'" The morphophonemes have no internal struc-
ture; they are indivisible theoretical units. The morphopho-
nemeilc component operates on a syntactically-labelled sequence
of abstract morphophoriemes and yields a broad phonetic trans-
cription which meps directly onto concrete phonological
segments, Further minor modification is governed by the
"phonetic" component, to produce "the sounds of actual speech)"
The morphophoremic system consists of about 25 rules,
descriptively ordered to apply in a rigid sequence such that
a later rule applizs to the output of previous.rules. The
rules contain rewrite processes in which a particular symbol
or sequence of symbols in a particular environment is repiaced
by another symbol or sequence, A single numbered rule can
contain several such proceéses but contains only one environ-

ment statement., Processes in the same rule apply simultaneously)



The rules attain a single chain of at least 12 critically
ordered statements (or 11 ordering conditions). The rules
are sensitive to syntactic informetion in the environment
statement, although they do not have the power to change
the structural labelling, By convention, a2ll the rules
apply to sequences within word boundaries, except for the
assignment of stress which 2pplies to syntactic structural
units below the level of whole sentences, Tie same stress
assignment rules apply to single words as to phrases,

In general, lexical forms are set up at the conven~
lence of 2 rule's particular analysis. Considerations of
Y"descriptive convenience" are used to motivate apparent
exceptions to morphological or morphophonemic genersliza-
tions., The exceptions are assumed to have special underlying
abstract roots and word structure so that they are not
exceptlons to the descriptive rules themselves, This produces
highly abstract claims: that roots exist for which there is
no direct lexical evidence, or that sequences of morphemes
exist for which there is no direct phonological evidence., In
both cases these claims abcut lexical structure are made to
minimize the number of exceptions to particular rules,
Whenever possible, the underlying forms of exceptions are
set up so that they are aufomatically correctly treated by
the rulés. Statements of the form Yx is the exception to

rale N," are explicitly avoided since they reduce the power



of the generalization expressed by rule N,

In many respects Bloomfield was utilizing principles
which are currently formalized in generative phonology, e.g.,
ordered rewrite rules, abstract information, descriptive
simplicity, and so on, The most striking similarity in
Bloomfield's analysis to generative phonology is his
explicit rejection of a taxonomic phonemic level and hils
rejection of the assocliated principles of complementary
distribution and biuniqueness, This contradicts hls general
theoretical adherence to these principles in other works,
Given the chance to follow them himself, he points out that
it would be pointless and would complicate the grammar
unnecesserily.,

Fin=ally, Bloomfield appeared to assume that a grammar
is psychologically relevant} however, this appesrance might
only be due to carelessness. Neverthelegs, it is true that
he described locel dialects by specific rules added to the
basic grammar which is shared by all speakers of Menomini,
Also, his analysis of various "nonce formations" can be
understood only if one assumes that the abstract levels of
the grammar are part of a spesker's knowledge, In‘the two
major theoretical works by Bloomfield, "The Study of Language"
(1914) and "Language" (1935), we can see this conflict over



the "psychological reality" of grammar, There is no doubt
that in the earlier work Bloomfield assumed that speskers
knew and used the rules of their language, Later he rejected -
this position on methodological grounds, It may also be the
case that he rejected it because of the great complexity
which he found in actusl linguistic grammars, In his Meno-
minil studies he wavers and makes many statements which can
be understood only if the grammar 1s considered part of a
speaker's knowledge, However, it is probably not legitimate
to conclude that Bloomfield would claim the psychological
reality of his enelyses, only that he wanted to,

Chapter III, Phonological Problems in Menomini.

Thls chapter presents a brief discussion of some
descriptive problems in Menomini phonology, Since the re-
analysis is expressed in generative phonology, this discussion
not only explicates certain phenomena of Menomini, but also
highlights some of the differences between Bloomfield's
techniques and those developed more recently, Although this
section is primarily ebout Menomini, various problems are pre-
sented and discussed in the terms that Bloomfield used, The
toplcs covered are: +the major segment features, the theoret-
lcal segment /N/ and the history of Menomini, the basic four
Vowels, the phonological cycle, the assignment of vowel
length, and the treatment of glottal stop,



1) The major segment features in the output of the

grammar ares

vowel nonenasal nasal semi~- glides
consonants consonants vowels
sonorant + - + + -
consonantal - + + - -
vocallic + - - - -

2) A regular process softens /t/ to /c¢/ end a theo-
retlcel segment /N/ to /s/ before /-e/. If /N/ does not
occur before /-e/, it appears as /N/. Distinctive feature
enalysis indicates that "N" is actually a /6/ and that a
general rule describes the mutation of /t/ and /o/.

- nasal
[; gravé]‘”‘*[} stridené] //;efore /e/

A later rule transforms non-mutated /68/ into /n/. This

analysis agrees with the historical development from Proto

Al gonquin.,
Proto Algonquin e, z;/l n
pre-Menomini \&9 z///
Menomini \\\\\ﬁin

3) There are only four basic vowels, /e,ee, 8,0/ and
no semi-vowels, However, six vowels (twelve including long
and short) and two semi-vowels can appear in the output of
the grammar: long and short /i,e,ze,u,0,a/ and /ysw/.

/i,u/ are predictable from sequences of semi-vowels and non-
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high vowels, The semi-vowels,/y,w/ themselves are predicta-
ble from /e,o/ since no sequences of vowels occur in basic
forms, and since semi-vowels never directly precede a non-
vocalic segment (except another semi-vowel), This leaves
the basic Menomini segments unmarked for vocalicness, and the

basic ki-ds of segments ares

e e a o consonants glides nasals
son + + + + - - +
cons = - = - + - +

This analysis also coincides with the history of Algonguin.

4) Words with a short initial syllable ending in a
glottal cluster ("glottal words") are irregulsar with respect
to several processes, The irregularities are resolved if we
assume that the A#(C)Vq-/ sequence is actually 4¢(C)§QV'-/.
This is true for vowel length alternations, vowel raising,
stress assignment, vowel reduction(énd the assignment of
vocalic Yecho" following /q(i Several general morphologi~-
cally determined exceptions are also simplified by this
analysis,

5) The description of Menomini phonology in distinc-
tive feature phonology involves several types of rules which
have implications for general phbnological theory. The most.
important is the need for phonological variables in rules
which exchange segments, The semi-vowel-vowel assimilation

rules require that /e/ be exchanged with /=/; that 1is, all
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- long

vocalic segments |- comp | become [4 comé] , and a1l wveealc
. - grave
- long

segments + comp become [— comﬁ] . Two rules, (e —pee)
- grave

(e —>e) can accomplish this result only if they apply

simul taneously. If varisbles over features (e.g. "a® = nqn

or "-") are part of phonological theory then the two rules

can be stated in one simultaneous rule;

- long
- grave -—-ma)(}«a comp

o comp

6) A second theoretical problem involves the
notational conventions for expanding rules with optional
environments., X(Y) is interprefed as two rules (a) "Xy"
and (b) "X" applying in that order. They apply disjunc-
tively so no segment invelved in (2) can be modified by (b)
(although it can serve as part of the enviromment of (b)),
This interpretation of disjunctive rules sllows the semi-
vowel assignment rules to be simply stated:

€y 0 m—Ppsemivowel
/£+ voc] -——-{g%; E++V00]
This is the notational form for a series of ordered rules,

disjunctive in the above sense, But only with that sense

of disjunction does the above rule work correctly.
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CHAPTER II

Genersl View of Bloomfield®s Treatment of Menomini

At least three phonologiceal investigations In Bloom-
field's Algonquin Studies experiment wibh ordered phonological
ru;es;"One such article appeared in 1939, "Menomini Morpho-
phonemics," (MM) and two books were published posthumously,
"Eastern 0Jjibwa," (EO) and "The Menomini Langusge" (M)}
Although these three works contaln a meagre amount of ex-
plicit theory, Bloomfield's practice in them offers a feirly
complete understanding qf his methods and theoretical as-
sumptions, The three morphologlcal systems 2l1 present the
seme general view of phonological processes, Characteris-
tics of this genersal system pertinent to the present work
are summarized in Figure 1.

Explicit in this morphological system is the require-
ment that the components of the gremmar operate in a specific

2 The dictionérx contains the "basic constituent

order,
morphemes," These are first combined by the sxgtéx and
morphology into "basic words," then converted intc "phonemes"
by the processes of 1nterha1 combinétioh. Finally the
"phonémes" are interpreted into "actual phonetics" by rules
of speech,

This kind of description requires a theoretical base
fggg for each morphological element, These basic forms are

contained in a constituent dietionary. For instance, the
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11
morphemes /+pit+/ and /+m+/ are listed in the dictionery in
the form shown at the left box in Figure 1, although in
particular phonologicael contexts they can appear in some-
what different forms, The next grammatical stage, the
affixation or'morphological” component, combines the basic
roots into strirgs of morphophonemes, The rules of affixa-
tion can combine base constituents only in syntactically
allowable orders, For instence, they allow /+pit+/ and
/4m+/ to become the compounqﬁ&pit+mg{ but not the compound
fmroriat

The string of morphophonemes produced by the morpho-

logy are subsequently converted into "phonemes" by the group
of morphophonemic rules (represented in the next box in
Figure 1), Discussing these rules, Bloomfield writes:

We describe the various shepes in which the base
constituent appears by saying that this base form is
altered according to various habits of internsl com-
bination, (MM6)

The example shows the conversion, by the component of
internal combination, of the morphophonemic sequence
Atpit+m#/ into the "phonemes" /picem/,

At the end of these rules of internal combinetion

Bloomfield writes:

The forms now arrived at are phonemic forms of the
actual Menomini language, Menomini phonetics, however,
allows a great deal of latitude to some of its phonenmes
and of some overlapping between phonemes, (MM 33)

Thus there is one more step in the interpretetion of the
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basic strings of morphophonemes into actual speechs there
1s a phonetic component, This transforms /picem/ into
(pecem) for many speskers of Menomini,

This chapter concerns primarily the form:and use of
the last two parts of the phonology, the morphophonemic and
phonetic rules, and most specifically the structure of the
components which interpret the base strings into seguences

of phonetic symbols,

Syntax.

It is necessary first to refiew the essentials of
Bloomfield's account of syntax and morphology. In addition
to 1ts intrinsic interest it provides some grammatical per-
spective on the structure of the phonology. In the book,
"The Menomini Languesge " (M) there are two chapters ex-
plicitly devoted to the general description of sentences,
There is no apparent indication in this book of any notion
of sentence derivation, although a complete analysis of what
1s 1mplicit in the descriptive shstements might show some
evidence for this, While there is a distinction between
fully grammatical sentences ("major sentences") and reg-
ular distortions of sentences (“"minor sentences®) (M,23),
this distinction does not have any theoretical or descriptive
implications within the syntax 1tse1f‘3 Bloomfield inmvokes
principles of "stylistic variation" to account for the many
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similar end obviously related sets of sentences {M22,18),
but even here he makes no explicit statement that the sty-
listic variants are derived from some common abstract form
(as would be the case in a transformationsal grammer . ),

In addition to this descriptive enuneration of dif-
ferent types of sentences, Bloomfield develops an account of
phrase structure which is based on the princliple of substi-
tution class, This technique is the basis for two types of
phrase relationsé

All phrases can be viewed as either attributive or

coordinative, Hence, every phrase can be classified

according to the form~-class of its.head or of its

members., We use the term expression to cover words or

phrases of any one kind., (e.g, & verb, clause, and

participle are all members of the same expression). (M22.7)
Thus "syntax" consists in a presentation of the different
sentence types which can occur, accompanied by & minimal

classification of the different types of syntactic relations

which can occur among lexical items,

Morpholog&

Thls taxonomic concept of syntax was, of course,
exactly that formuleted by Bloomfield in "Language" (1933)
and practiced by many linguists since, According to this
view the goal of syntax is classifying end enumerating the
Varieties of constructions which are possible in the actual

sentences of a particular 1anguagel The notion that some



14
sentences can be shown to share underlying abstract forms
would seem to be entirely beside the point,

Bloomfield, however, did consider it relevant that
different lexical items, which play a different syntactic
role in actusal sentences, could be derived from some common
abstract source., For example?

«s. bDeside the noun stem mahksesen- in mahkee$ sen

‘moccasin?, 'shoe', there is a medial suffix -ahke sen-

with the same meaning, which appears for exemple in the
«eo Verb ki;quahkkeesensw, 'he takes off his shoes,' and

in the secondary erivé?f%e noun meeq takwahkeesen 'wooden

shoe,' from meeqtek *wood,' We say E‘%aﬁ the medisal
affix) -ashkeesen- is a dever al sufflx derived from the

noun svem mahkeesen- (emphasis on whole sen ence 1is mine),

M 3.

The major part of "Menomini" is devoted to descriptions of the
regular processes by which stems and words are derived from
other stems and from roots, These brocesses combine basic
forms (roots) into grammatically correct underlying forms
of words, These, in turn, are the input for the morphopho-
nemic rules,
Many roots, suffixes, and inflectional endings appear
in shorter and longer forms, We describe this by saying

that the longer forms are extended forms derived from the
shorter ... (emphasis mine) (M 3.

Forms which act as though they are basic are in fact often
derived?

Many of the roots, medials, and finals that appear in
stems are themselves derivatives rather than single
morphemes, There is a great variety of such complex
Toots and suffixes, (M 3,42)



15
A complete interpretation of the morphological analysis
proposed by Bloomfield would require a thorough understanding
of Menomini syntax, Even a cursory consideration, however,
indicates that there is a great desl of sentence derivation
embedded in this morphology. This is clear since many "major"
sentences consist of single words, whose derivation from
lsolated lexical roots is accounted for by processes formu~
lated under the rubric of "morphology® Thus in some cases
sentence description in Bloomfield's grammar is quite similar
in approach to generative grammar, in that sentences snd
words are derived by processes from wnderlying fo:c'ms;)'F
The order and application of the processes of morpho-
logical derivation are more Plentifully exemplified but not
nearly so rigorously arrenged as in tﬁe phonology. Bloom-
field makes only a few general statements which outline the
overall configuration of the morphologicel component of
grammaxr;
The morphologic features of Algonquian appear in three

layersi inflection, secondary derivation, and primary
formation, (MM .6)

This schematic statement of 1939 was amplified in 1956 (M):

The three morphologic processes appear in a great
variety of patterns, If we begin with words and describe
their immediate constituents, then describe in turn the
make=-up of these constituents, and so on until we come
to unanalyzable elements (morphemes), we find in meny
words layer upon layer of morphologic constructions, (M 3.8}

"Inflection" denotes the processes by which "syntactic" affixes

are attached to stems or stems undergo syntactically indicated
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phonological processes (that.is, those affixes (oxr processes)
which indicate syntactic features: gender, number, mood,
possession, person amd soc on'), Of course, single lexical
items can contain more than one inflection:

When several inflectional affixes appear on a stem,
we can often distinguish layers; the inner affixes form
a theme, to which further affixes are then added, quite
as ey are added to a stem, (M 3,13)
We can offer the following constituent representation of the
exemple which Bloomfield provides;
Se8g8esP=s0000000. 'duck’
na-i‘ﬁ;o:.‘...‘.;"I'
=M siaesseevseees ' POSsSessed form'
Booesainsnsiiionss'singular’
~2Ksss00000e0eses, 'Dlural’
New theme = (nee (seigse:p) MY =,4eaee'my duck"
(nee (seiqsesp)am) @), ., . 'my duck®
(nae(se:qse:p)aan)ak)lﬁL’my ducks'
Bloomfield points out (M 3.15) that inflectional
endings cannot always be differentisted from the suffixes
of secondayry derivatives, "Secondary derivatioris a process
by which new stems are derived from existing stems, The
genersl difference between"inflection” and "secondary deriva-
tion’ seems to be that secondary derivation is usually op-
tional while most stems requlire at least some inflection
to appear as words. "Secondary derivetion’ also generally
changes the meaning from that of the originel stem and can
chanée the part of speech of the original stem,
Bloomfleld also recognized that no clear line can be

drawn between the process of "secondary derivation” and "primary
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formaﬁionﬂ In fact”primary formation is simply described
as that process of forming stems which is not “secondary
derivation” (M 3.36). The two processes seem to be differ-
entiated mainly by the immediate constituent layer at which
they occur:

Finel suffixes appear at the end of primary stems|
They are largely the same as those which appear in

secondary derivation, and like them characterize the
stem as a noun as a verb or one of the four clesses,
e.g. as a particle, (M 3.31) (emphasis mine)

¢+ s8econdary derivation consists in the addition of
suffixés to the stems of nouns or verbs ... In
prinary formation suffixes are added to a root., (MM 9)

Most examples show both processes as well as that of“inflep-
tiony e.giy, (M 3i19)

ni‘mi:;‘;.;-;;;olo"to dance'
—8W.iessssesossces €' (inflectionel ending)

(appears as -w after a vowel)
~eWEE = cecesescose | people (secondary derivation suffix)
mKmiiessescenscess ' CauUsSative verb form' (priémary forma-

tion suffix)
ni.miwooooooo‘;i;:'he dances’' (inflection)

A (inflection + primery formation)
nidmihews:e;®...... " 'he makes people dance’ (((ni;mi-h)
ewee; Jaw) (inflection + secondary
derivation)
A rough summary of the possible morphologicel derivations
of a single lexical root (based on Bloomfield's analysis,

not necessarily on Menomini itself) would bes

inflecting

affixlileeseces(af(af(root)suffix)suffix),.....inflec-
ting
suffix)

Note that zn inflecting suffix can occur more than once in
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the derivation of a single word., Bloomfield's notion that
"repeated layers" of the §gé§ processes of suffixation and
inflection can occur indlicates that he was aware that a single
set of morphological rules plus the principle of structural
'layering' cen asccount for all the actuel words of Menomini
(and therefore for meny of the sentences). By this principle,
a different set of morphological rules is not necessary for
each structural level, rather a éiggie set of affixing rules

appltes recursively,

Simplicity and Phonologlcal Analzsé o

This recursive analysis of Bloomfield's statements is

motivated by the above considerations., However, such an
interpretation implies a more important theoretical notion
which demands thorough dccumentation if we are safely to

impute it to Bloomfileld: the notion of simplicitf of gramma-

tical description, Before showing that Bloomfield understood
the force of this principle, let me briefly outline its
theoretical significance, since we shall return to it often
in consideration of Bloomfield’s phonology in this chapter
and of Menomini phonology in Chapter Three,

There are several uses of the concept of simplicity.
The first and most general has been a vague but compelling
principle of scientific enterpr;sei 'simple' descriptions

of phenomena are preferred to more complicated ones! For
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instence, in a linguistic analysis if there were two types
of grammars which accounted for all the known facts of &
language and there were nohimmédiaté way of expanding the
empirical base to motivate a decision between the theories,
then the simpler theory would be chosen for the description
of the language.,

What are the units in which simplicity is measured?
Somehow two competing descriptions must be evaluated in
comparable terms so that we can accurately state that one of
the descriptions is the less complex. In many fields of
science, a particular kind of notation is chosen as the
language in which to specify all competing theories; in those
cases the simpler description is the one which involves fewer
basic assumptions, or fewer computations, or some other mea-
sure in terms of the notational language common to the
theoriesi5

In linguistic science this use of simplicity evaluates

grammars in terms of a‘particulaf tﬂéofeticéi framewofkl Thus,

given a perticular grammatical apparatus, or a particular set
of assumptions about the form of grammar, & grammar of a
language is chosen which exploits those principles most
efficientlyl In briéf; there are two steps in linguistic
analysisé devise a genersl grammatical theory which cen
account for any language, and specify a criterion of simpli-
city which defines what an effic;ent use of that theory is)
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The use of the term ‘'simplicity' in generative lin-
guistics denotes the particular simplicity criterion used to
decide among competing graﬁmatical descriptions, Generative
grammar imposes general requirements on what a possible
descriptlon of a language is, and simplicity in generative
grammar is defined in terms of the total number of symbols
used in a particular analysis, The analysis which usea the
smallest number 1s corsidered the simplest available grammar,

Every grammgr is devised to account for a set of
assumed linguistic facts. If we claim that the simplest
grammar 1s also the one with the greatest adequacy for the
description of those facts (that is, if simplicity is taken
to be the empirically valid metric), the entire process of
devising a theory and a simplicity criterion is subject to
empirical verificatiohl If the correct form of grammar is
set up and the correct simplicity criterion applied to
particular descriptions which use that form, then these-
descriptions can be assumed to make correct empirical claims
about the facts of a given 1anguage;6

Thus in generative grammar the term simplicity has
combined the general sclentific bias in favor of parsimon-
lous description and the grammar-evaluétion criterion needed
in any, formal system in which more than one formally consis-

tent account of the same facts is possible!
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"Simplicity" in Bloomfield's Work.

We can now examine Bloomfield's statements for the
answer to threelquestions; Did he recognize the need for
some criterion for choosing among competiné descriptions
offered by the grammar? Does this criterion coincide with
some genersl notion of simplicity? Did he take serlously
the possibility that the form of the greammar and the de-
cision criterion can be taken as having direct empirical
force? Bléomfield's treatment of morphology and phonology
justifies an affirmative answer to ﬁhe first and second ques-
tions, Consider the followingi

Some primary stems contain no overt finsl suffix:

It 1s convenient to say that Fhey‘ﬁontain a theore-

Tical fineal of tne shape zero., (M 3.3?) (emphasis mine)-
The invocation of "descriptive convenience" to motivate a
phonologicelly empty morphologlcal position is, of course,
not unique to Bloomfield, Notice, however, that there is
an entirely acceptable alternative solution: <o assume that
such forme 4in fact lack the particular morphological position
and that consequently no phonological form can be eipected;
The rejection of this formally possible solution is based on
a tacit assumpfion that it would be inelegant to state that
particular morphological positions do not exist under certain
circumstances., The underlined portion of the above quotation
indicates that Bloomfield was more than tacitly aware of this
1ssue! The use of phonological zeros and of "descriptive

convenience® leads to some rather radicel solutions;
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Very few words consist’ apparently of inflectionel
affixes without any overt stem; it is convenlient to say
that they contain a stem of the shape zero, Thus, the
stem piét- yields the inflected forms listed on the left,
and a stem of the shape zero yields, with the same affixes,
the forms listed on the right?

Piitatwiicicesiciaisain

PlitotkiceacacensnasOlk

Payitolk.iisiliesssliayolk

nepiftoln,.ii.iii.iinetoin

(The/t/ in the last form in the right-hand set is
regularly added to prefixes before the stem-initisl
vowel (M 3i12) (see chapter three).)

Later Bloomfield points out that the verb, "to use" never
has any shape:7

The extreme instances of (the occurrence of 'short
stems') are those in which the stem shows nothing that

i

could be called a root, The ... verb awgesw' 'he uses

him,' has a stem aw- which consists merely of a .||

verb final suffix? The root is zero seee The forms

of this verb consist entirely of inflectional affixes,

so that both stem and root are zero, (M 3,41)
These kinds of statements indicate that the concept of des-
criptive simplicity was quite apparent to Bloomfield, and we
can read into his use of it the fact that he was concerned
not only with a general notion of simplicity (the first typec
of use of the term presented above), but with the specific
use of simplicity within the framework of a particular form
of gremmar, Some of his other statements clarify his sensi-
tivity to the interaction between “descriptive convenience
and the general form’of the grammar?

Some words wh&th have the aspect of secondary deriva-

tives &mply [i.,e. would have to be derived from] under-
lying stems which are morphologically impossible, and we
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are forced, instead, to set up complex finals, (M 3,46)
(emphasis mine)

What 1s a “morphological impossibility®? In what sense are
we formed to a particular analysis? Surely the grammatical
theory is powerful enough to aliow the statement of any
morphological combination, What Bloomfield must have meant
is that nowhere else in the languége can such morphological
combinations occur, and that it is descriptively more effic-
lent to treat these cases with an entirely different gramme-
tical mechanism than to lose the universality of the formc
of morphological constraints,.

A few roots are best described as deverbal from
stems, (examples) ,.. Forms like these could, of course,
be described as secondary derivatives ,,, but then we
should have to say that secondary derivatives are
freely made from this verb with suffixes which other-
wise eppear only in primary word formation, (M 3,61)

Pseudo-dependent noun stems are in structure the

same as ordinary nondependent noun stems ,,,. However,
there are some cases where.alternative interpretations

are possible ,,.. Hence, we prefer to describe (them)
as containing medisls whicﬁfTE?ET‘EE?E?BETT__Tﬁ 3,38)
(emphasis mine)

Whether we agree with the form of these soluttons or
not, it is clear that the considerations which indicated them
were 1In each instance the overall complex;ty of the entire
gremmar,

Bloomfield's consistent application of the principle of
Ydescriptive convenience" leads to some startling formulations:

for instance, the ckaim that certain roots have absolutely no

phonological shape at any level, Not enly are roots proposed
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which have no phonological shape, but also stems sre set up
for which there are no words as direct derivatives.,

ece fOr many stems which are formed entirely like
secondary derivatives no underlying word can be found,
We shall cell them unbased secondary derivatives, and
we shall say that the underlying stem is deficient
(or unused), appearing only in a secondary Eeriva?ive,
not in actual inflected forms., For example;

stem: kefskees-; kelskesam- "he cuts it through"

derivative! kelskses-ekan; ke!skeesekean "scythe"

deficient stem¢ neegnos-¢ (no direct derivative)

unbased derivative: neegnos+ekane neqnoshkaz(l -B"rigig"
M 3.21

So "descriptive convenience" can motivate the decision that
stems exist for which there is only indirect evidence,
Bloomfield offers some speculations about the reasons for
which some stems never appear except in a derived form,

The underlying stem 1s in some instances deficient
because it is semantically improbaeble, Thus the noun
nilswanajgsiw is formed with the agent noun suffix =W,
which is freely added to intransitive verb stems, In
this instance, however, the .,. verb stem ni’swana si-,
while regularly and transparently formed, would mean
something 1ike 'he writes himself or is written as two',
1% would be hard to find a situation which demsnded
a verb of this meaning. (M 3.21) (see also M 3.45)

(M 3.60)
The significance of this conscious step cannot he over-
emphasized, It shows that when actual words do not exist
to indicate a particular stem, forms that presuppose the
stem motivate the claim that the stem exists, Of cdurse,
this motivation has real force only in light of some prior

~notion of ‘'simplicity', elg.,if one attempts to minimize the
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number of exceptional forms and to maximize the use of already
motivated)grammatical processes, [For example, in English
the words sanctify, senctit ’ sahctfmogx; sacrosanct, senc-
tion, can all be taken as evidence that there is a root
'sanct' although no actual wort of this form occurs,] To use
such indirect evidence to motivate particular stems demon-
strates a belief that the grammar is not arbitrary and thet
descriptivecconsistency should be maintained even if it
involves the postulatioﬁ of entirely theoretical forms,

These considerations show that Bloomfield was aware of
the need for a decision criterién to foree a choice between
competing descriptions in a single formal theory and that
the criterion he used informally was “descriptive convenience"
for which the apparent complexity of the grammar was the
measure, '

The most jmportant guestion concerns the empirical
reality of the form of grammar and of the simplicity criter-
ion, Bloomfield did not treat this question specifically.
However it is crucial to lingulstic theory since it determines
whether lingulstics is viewed as an arbitrary game or an
investigation into the nature of man, I think that Bloom-
field assumed the psychologicael reality of grammar (his 1933
statements notwithstanding), but to demonstrate his assumption

I must refer to particular phonological rules, I will return
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to this at the end of this ohapter, following a detailed
discussion of‘his phonclogical- system,

This concludes the discussion—of Bloomfield's anal-
¥sis of Menomini syntax and morphology. I have showm that
he was concerned with describing well-formed strings in the
language, not only with liéting the "actual facts" of speech
utterances, as he requires elsewhere in his theory, The
morphology has an abstract level and decisions about which
particular formulation occurs are based on overall grammati-
cal complexity. There is a recursive set of'processes which
take basic, theoretical roots and combine them into under-
1lying word structures, These structures themselves consti-
tute the abstract input to the mbrphophonemic component,

The same issues arise in the morphophonemics as in the mor-
phology. What is the structure of the particuvlar kinds of
phonological rules? What is their general arrangement 1n.
the grammar? And what kinds of factors motivate s parti-
cular analysis?

Mcrphophonemics snd Phonology.

The morphophonemic component transforms the struc-
tures from the morphology intq sequences of phonemes, This
1s effected by an ordered series of phonological re-write
rules, The form of the morphophonemic rules is summarized in
Figure 2 (on same page as Fig, 1), Each rule has a number "N
which determines where the rule applies with respect to the

other rules., There is a re-write process or processes, "X" is



re-written as ¥," "P- is re-written as Q' Also there is an
environment, "Z% which specifles where the re-write ‘pi'oce,ss
or processes can occur, Rules 1-8 are examples of such rules

teken from M and MM,

UPY  wmy "Q" in the environment "Z"

1) a—> & Hehsem —— +w (M 3'7)
2)a) & ———p =& _ # ——; in relative cieuse
b) & ———> ayee e M ) "
- ( eo——
3)  ewte —j o - \Wtsuffix
) 8 —> e coee C+ —— 4C,...
5)a)n ——> s e
b)t —=> ¢ —— {
6) we | o
yee —->T ocorv C =
7) ¥—>V Felves ci«
8) L —>e everywhere

The morphophonemic rules are divided into two basic
sections, First, the processes of "modification” apply and
then the rules of “internsl combination!” Roughly, “modifi-
cation® consists of phénological changes which are peculiar
to particular lexical items undergoing particular morpholo-
glcal derivational processes, The rules of™internal combin-
ation” are those that are rolatively independent of morpholo-
Zical processes, .

YModificaticns ™ are themselves divided into two types:
Arbitrary Ymorpholexical variation® and general “morphclogicsl
modification,” Morpholexicel variation is restricted to
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isolated lexicel items (e.g. rule(l)). It thus contains

a list of the irregular stem alternants for all stems which
haeve them. Since they are isolated exceptions, morpholéexical
veriations "do not depend on the phonetic shapes®” of the
forms (M 3.1). Each change 1s completely arbitrary with
respect to the general phonological patterns, Mogghological
modification, on the other hand, may depend on certain locsl
phonologicel conditions which attend particular derivational
processes (e.g, rules (2~-4). Thus in morphological *"initial
changé" of a word, a short vowel in the first syllable is
lengthened, but a long vowel inserts a preceding /ay/. (M Bi79).
Instances of morphological hodification are intended to be
Just those where the morphological structure affects
phonological processes. In brief: ‘

A) morpholexical variation —we—- isolated instances of
particular phonological
changes, morrhologically
conditioned in single
lexicel items.
(morpheme alternants)

B) morphological modification - general phonologicel
changes which ofcur
only in perticular
derivations,

C) internal combination ==wewe= general phonological
changes which are
independent of any
particular morpholo-
gical derivation,

Bloomfield explicitly recognized that this abstract
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tripartite analysis of the types of processes is not reflected
directly by divisions in the actuel grammar, Thus,

The 1line of demarcation between morpholexical
variation and ... mcdification is not sharp., (M 3.7)

He elaborates this point by noting that the decision to
treat a case as variation or as general modification is often
a matter of "descriptive convenience.!"

The theoretical distinction between morpholexical
variation (A and B above) and general dhonological combina-
tion (C) is also not clearly reweeled in an actual grammar;

No sharp line can be drawn between morpholexical

variation and the effects of internal combination, for
the latter are in part irregular, taking place in some
combinations but not in others, We speak of morpholexi-
cel variation, rather than lrregular habits of internal
combination when an alternation occurs only under highly
limited corditiors or i1s in some other way out of time

with the predominant habits of internal combin?tion& )
M 3,41

The Phonological Rules,

What is the formal nature of a rule in Bloomfield's
phonological system? The answer can be fragmented into
several smaller 1ésues. What are the units which the rules
affect? How are‘the rules combined? How are they arranged
with relation to each other? To whét.grammatical informa-
tion ere they sensitive? The discussion of these particular
questions; of course, often involves consideration of the

particular simplicity criterion which Bloomfield applied.
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Abstract Morphophonemes snd * Theoretical Segments M

The output of the morphology is a set of structured
sequences of morphophonemic segments, The rules of the
phonology operate on these sequences and yield sequences
of phonetic segments as their output. The input to the
phonology is abstract, a set of theoretical forms which
are set uip only so the rules can operate on them to produce
the correct oubput:

The process of description leads us to set up

each morphological element in a theoretical basic
form and then to state the deviations from this
basic form which appear when the element is com-
bined with other elements, (MM 4)
Considerations of simplicity similar to those discussed for
the morphology lead to solutions which fully utilize the
fact that the underlying segments are abstfact. The exact
form of these phonological segments can be manipulated so
that the overall system is as efficient as possible,

There are many examples of the construction of under-
1ying phonological segments for which there is no direct
phonetic evidence, These special underlying forms are set
up to account for apparent exceptions by utilizing slready
well-motivated rules, For instance, there are several fuf-
fixes which begin in /+i¥ which do not cause the mutation
of a preceding /n/ or /t/, as is the general case shown in

rules(5a, 5b)., There are several descriptive options for the
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treatment of these exceptional:suffixes, In the first place,
they could simply be listed as exceptions, To do this would,
of course, destroy the generality of rules (5a) and (5b).

On the other hand, we could set up two separate kinds
of suffixes in /+ii-/, those which produce n;mutation, and
those which do not, This would be equivalent to ciaiming
that there are two kinds of /i/ those which cause n-mutation
("11"), and those which do not ("12"); This would not only
complicate the underlying vowel system, but would also make
rules (5a) and (5b] less genersl; they would now read’

9)a)n =3 s
bt =P c

‘{y

e

1 (as opposed
to "12")

The solution in (9) is, of course, perfectly possible
within the general phconological framework, but to avoid its
complication Bloomfield postulated two types of suffixes
which eventually become /il-/ by other, independently-moti-
vated, rules, The suffixes to which rule (5) applies are
written in their ﬁnderlying abstract form as /+xeef -/, First
they cause t-mutation by rules (5az,5b), and then they are
chenged to /+i’-/ by rule (6), 2 rule which is required to
account correctly for many independent cases, For example!
wa.pet-yae k=2t .iicoeceeesess "1t 1s white cloth'
Waipecy®kat cieeiisioenassss Tiile (5b)

Waipecikat Liiiii.beecsiseesirule (8)

Suffixes which begin phonetically in /+i:-/ but which do
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not cause t-mutation (52,5b) are written in their underlying
forms as /+wee :-/) Since /+w/ does not cause t-mutation these
suffixes will not camme it, Rule (6) subsequently merges /waﬁ/
and /wee:/into /ii/ so that the ultimate phonetic shape of
these irregular suffixes is aiso /1&-/: For exsmples

pyee & tewae dw-ze W ececessssss"the sound comes hither"
pyae . s twae ‘Wae CWisaessesessssrule 5 (has no effect)
PlitliweelWwiiiesenesacsossscrule 6
Other exceptions to this rule are handled in a similar
menner; an arbitrary and otherwise unmotivated form of = suffix
is sét up just so that it will not be affected by a particular
rule, but the suffix is set up so that other, independently
motivated, rules will transform it into the correct phonetic
output., The ultimate phonetic shape of the regular and
irregular suffixes cannot be differentiated. 1In fact, the
only phonologlcal difference between them is that one causes
vt-mutation and the other does not. Rather than setting up
two kinds of /+i:-/, Bloomfield simply ciiimed that the
suffixes are not identical at the underlying level and that
they converge phonetically due to the effects of rule (6);
This abstract claim is motivated only by the desire to
maximize the generality of the rules and the efficiency of
the grammetical system, This parficular soclution implies
that Bloomfield considered a change in the léxicon to be

less complex than explicitly setting up exceptions to general
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rulegi He dealt with phonological exceptions by meking
them follow automatically from the shape of their underlying
form, rather than by listing them separately.

In the above example Bloomfield represented a parti-
cular phonetic segment ("i") with different underlying
morphophonemic sequences /"+y§§" and "+wee-"/, However, it
is often not possible to make use of independently motivated
rules to convert such theoretical sequences of segments into
the correct output, Consider, for instance, rule (5b). There
are, in fact, many instances of phonetic /n/ which do not
follow this rule, That is, certain underlying stems end
in a segment which appears as phonetic /n/ even when it
precedes /y,e,i/ (either phoneticelly or in the underlying
phonological derivation)., We might attempt to account for
these cases by postulating that those /n/s which do not
change are represented by different sequences of phonemes
at the underlying level from those /n/s which do mutate;
Thus we could claim that non-mutating /n/s are in fact
/nw-/ snd that the /w/ blocks the application of rule (5)
and then subsequently is droppéd so that it never appears,
Al though it could pfobably—bé made to work correctly, this
solution would involve a gréat many exéeptions to other
rules of the grammar, as w%ll as requiring a special rule
to drop the /w/ following /n/ (assuming that /nw/ doesn't

occur anywhere elsey, which in fact is a false assumption)!
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Rule (6) would now have several,ekceptlonsi Since the /n/

of the stem néé%hh-,'breathe', does not mutate it would have

to be represented héé‘hhﬁ?; but rule (6) would have to be
——te——— o

blocked for this form because it would produce naa;niiw

from the regular underlying structure, paéihnw»ééé-ﬁ,’he

8

B e
breathesy rather than the correct form, naei"hnae sW.  There

are similar objectionn to representing those /n/s which do
not mutate by any odther partlculer sequences of underlying
morphophonemes,

In this case, then, we are forced to postulate that
there is a morphophoneme in addition to mutating /n/s which
converges with /n/ in the phonetic output, but which is
distinct from morphophonemic /n/ at the time of the applica-
tion of rule (5), This was Bloomfield's conclusion:

Certain n's are not subject £o this alternation

(n-mutation); we d2signate these in our basic forms
by N3 in actual speech this theoretical N is replaced
by n, (MM 13)

Here again the:e was an alternative solutioné to
mark those lexicel items with non-mutating /n/s as not
subject to rule (5). As in the previous case, when faced
with the alternmatives of adding lexlically marked exceptions
to phonological rules, or of setting up the underlying

morphonemic forms so That the rules would autématicallx

treat them as exceptions, Bloomfield chose the latter course,
even at the cost of increasing the number of assumed under-

lying segments,
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Phénolagical Bules and Stfucturglthforﬁafioﬁﬁ

Bloomfield repeatedly refers to the fact that the
underlying level of the morphophonemic system is thgarétic;i,
devised only so that the correct output will result. In
view of this it is eady to understand that he does not
segregate phonological rules sensitive to structursl infor-
mation from those which are sensitive to 'phonological’
Information only, Such a distinction would have no real
force since all the information which forms the input to
the phonology is abstract. The phonclogy of any grammar
in which phonological and syntactic information interact is
thus a complex mixture of some stem alternations, some
derivational processes and some purely phonelogical processes,
Bloomfield has no notion of a separate éomponent which deals
exclusively wilth cases in which syntactic information is
relevant to the phonological rules, Since it wonld be
perfectly possible to set up a system of rules in which the
distincticn would be made, its absence must be taken as a
substantive claim that it wouXd serve no purpose.

Abstract syntactic structure is referred to briefly
in a startling menner in the description of Menomini stress-
assignmentf

Most compounds and many types of syntactically

unitary phrases are treated as to stress like single
words, (M 1.51)

There are two types of stress assignment, primary and secondary,
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Until these rules apply all vowels are unstressed, - Primary
stress rules apply only to long vowels in certain positionss

10) V —3) primary stress a) ——-Cfvcfﬂb(ige. in

nextzyo last syllable)
b} ——CIV (i,e. preceding
a syIlable with a short
vowel )
Secondary stress is part of the general quantity s&ncopation
system and applies to long and short vowels (this occurs
throughout the Algonquin languages )?

11) syllable ——3 secondary stress / in even numbered
syllables except in constituent
final)

For example the form neéaékaiﬁaétaﬁﬁan 'we enter® is stressed:

neﬁéikaiwﬂét&én&n' (* over a vowel indicates

primary stress. " over a
vowel indicates secondary
stress,)
These rules apply to any syntactic unit, not Jjust to words,
Thus, although final syllables cannot receive either primary
or secondary stress, we see the compound form R&:Sp- i;w,
'he has come' and the phrase 8is-8neh, "thet cance" in which
several Eggg-finais have stress although no phrése final
does. That the stress on the words i1s determined by the
epplication of rules (10) and (11) to the phrase as a whole
appears 1if the.words are in the reverse order (a stylistic

version of the ssme phrase);

Compareé &is Bneh (literally "canoce that")
enBh oss (literally "that canoce")

Bloomfield's observation that the stress rules in Menomini
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apply to‘syntactic units of varying size 1is extremely
striking in view of recent ahalyses of strggs iIn English
(see "The Sound Pattern of English} N, Chomsky end M, Halle),
However, since the stress rules apply only once there is one
problem: how is it determined in = phrase whether the rules
are to apply to each word separately or fo the words taken
together? It appears from fﬁe examples that the phrase 2l1-
ways has pre-eminencei tThat is, rules (10, 11) account for
the stress of all syllables when applied to the highest
available phrase unit below the level of s sentence, In
many instances that unit is in fact a single word, but in
other cuses it is several words, 1In any case, it 1s the
syntactic unit which defines the range of the rules and not
a phonologically defined unit,

Even the "phohetic" level is not entirely free of

rules which depend on structural information, e.g.s-

The forms now arrived at are Qhénemic forms of the
actual Menomini language, Menomini phonetics, however,
allows a great deal of latitude tec some of its phonemes
and of some overlapping between phonemes, Thus phonetic

{ee/is rather widely replaced by /e/ except where /h/
«es plus consonant followsi (MM 38)

However in the personal prefixes before h plus
consonant the usual variety is the high variety of
/ee/ , coinciding with /e/. (M 1.21) (emphasis mine)
(from the section on "sounds of Menomini")

Thus it appears that at all levels the phonologicel rules

are sensitlive to syntactic information:

The Internal Cémgosition of Segménts:

Now we must ascertalin the structure of the phonological
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units themselves; 1In particular, are the abstract morpho-
phonemic segments divisible into abstract component charac-
teristics? Bloomfield was aware of the phonetic concept,
"distinctive feature," and he readily uses such terms as;
"consonant, vowel, short, long, syllabic-nonsyllatic, high
vowel, semi-vowel, stop, affricate, continuant," and so on|
But these concepts clearly do not play any formal role in
his theoretical apparatus., They are used occasionally as a
shorthand in which to present rules, but not as part of the
formalism in which the grammer is expressed, Thus, to
Bloomfield, the morphophonemes are thecretically indivisible
units, For example, he could find rno reason to consider a
rule whith could apply to /y/ and /w/ to be any more genersal
than a rule which applies to /y/ and /p/. Of course such an
approach leads to some surprisingly cumbersome statements:

Whenever the high vowel l,ij,g, Bi or the semi-vowels
%ﬁéﬂvg;ggro1a€§ruin ?he w?ﬁd&K62enM§%5%s ralsed to ig,
(see chapﬁg% 3, on vowel raising: for a fuller anslysis
of this process)
It is clear that several generalizations are missed by this
formulation €.8.4that long mid-vowels are raised when
followed by high non-consonantal segments, The resultant
arbitrariness of the arrangement of the underlying morpho-

phonemes was not lost on Bloomfield, In fact, he was quite

aware that the interrelations of the morphophonemes were
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quite unmotivated:

Only the contrast between ush ... and wath h +es DPrevents
a description of w, y as mere positional variasnts of
certain vowels, as u and 1. Even without this one con-
trast, it is best to take the contrast of syllabic and

nonsyllabic phonemes as basic., On a purel ositional
reckoning any consonent could be cHosen as positional
5 Iempﬁasis mine )

veriants of Vowels. (M 1.29

That is, since there are no sequences of syllaebic segments,
a vowel at the abstract level could represent any kind of
phonetic segment (syllabic or non-syllabic) with equal
Justification since any two morphophonemes are as closely
related as any other two, There can be no criterion to
decide what a given morphorhonemes actually is; it could
as easily be a number as a phonological symbol,

Since the phonological compcnent ultimately produces
the "facts of actusl speech,” there must be some point in
the derivation at which the abstract segments become concrete
and cen be described in terms of physiological-phonetic
characteristics, In general this transformation is the role
of the so-called *phonetic® component, In MM Bloomfield
provides a long footnote which describes how the various
segments produced by the system of rules are actually
pronounced, In his book (M) there is a fairly detailed
section on the"sounds of actual speech,” We can interpret
these "notes on pronunciation® as a set of rules which maps
the theoretical morphophonemic segments onto concrete phonetic
segments, Thst 1s, it is at this point that the morphopho-

nemes acquire phonetic substance,
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In discussing this combonent Bloomfield used terms
like "labial) ‘“palatal)'. "syllabic" to refer to their physi-
ologicel correlates, Since he regérded phonetic segments as
"pbundles of features® the different feature nemes acquire
concrete reality at this stage of the phorological derive-
tion. Bloomfield left up to the reader's intultion many
details of the tramsfer from abstract indivisible segments
to concrete segments composed of physiological-phonetic
features, For example, he does not state that the morpho-
phoneme /p/ (which, after all, might have been represented
as 2. number) is expressed phoneticelly as a stopped bilabial
segment; that he left to 1inguistic convention.lo

In sum, the phonology employs two types of segments,
One type 1s entirely abstract and not divisibie into compo-
nent characteristics, These abstract segments are mapped by
phonologicel rules onto concrete segments., The concrete
segments ("phonemes") are directly related to particular
physiological and acoustic qualities, In general we are
concerned here with the morphophonemic mules, and not with
the "phonetic" rules that interpret the output of the
morphophonemic system into concrete segments,
The Order of Phonological.ﬁules.

Bloomfield states that the phonologicel re-write

rules (e.g. 1-8) are ordered in several specific cases,
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If one starts with the basic forms and applies
our statements in the order in which we give then,
one will arrive finally at the forms of words as
they are actually spoken, (MM 4)

..oWe shall state the habits (of internal combi-
nations) in such order as to lead from these basic
forms to the shape of the actual words, (M 4.,2)
(see also M 4,48)

Also it is clear that if the rules are not applied as he
presents them incorrect results are produced, This is

the case, for instance, in the relation of e-insertion (4)
and t-mutation (5b)., BRule (4) inserts an /e/ between all
constituents separated by consonents, Thus /poN+m/ and

/pit+m/ become /poNem/ and /pitem/, Rule (5), t-mutation,

il

then changes /pitem/ to /picem/. Why must rule (4) precede

rule (5)? What is the effect if we reverse the order

specified by Bloomfield and t-mutation (5) is allowed to

apply before e-~-insertion (4)? Both exambles are affected

by the e-insertion rule, The first example, /poN+m/, is

not affected by t-mutation, so reversing the order of the

rules does not change the output., But the second example,

/pit+m/, is affected by t-mutation, In the correct order,

rule (4) inserts /e/ after /t/, and rule (5) subsequently

changes that /t/ to /c¢/. If t-mutation precedes e-inser-

tion, e-insertion will set up the proper enviromment for

t-mutation tc occur, but the t-mutation rule will already

have been passed, The /t/ will not undergo mutation and

the incorrect form, /pitem/ will be generated,
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If one rule precedes another descriptively we may
refer to its "ordering depth." A phonological system without
any order among its rules has a depth of zero, The example
just presented has one ordering condition, "/e/-insertion
must precede t-mutation," and therefore exhibits a depth of
one, There are many similar examples of ordered pairs of
rules in Bloomfield's phonology, e.g8.,rules (5) and (6),.
If (6), semi-vowel assimilation, preceded (5), then stems
with underlying /-wee ¢/ would also cause t-mutation in
preceding /t/ which is exactly what the stems are set up
to avoid, Similarly, if rule (7), vowel shortening, pre-
ceded (6), then in certain positions /ee :/ might be shortened
to /=/and rule (6) couldn't apply. Finally, the dialect
rule (8), i-lowering, must follow the shortening rule (7)
because the dialect rule applies only to all short /i/. If
it preceded the vowel shortening rule then the dialect would

incorrectly have some short /i/s, those shortened from /i:/

by rule (7).
input rule 7 rule 8 output
If (7) precedes (8) I . %1 > e > e
i ot © e}y ©
rule 8 rule 7
If (8) precedes (7) 1 . 1 —p {
' ¥ S S —n »€

No ordering of these four rules other than the one given will
give the correct output, These examples show a total ordering
depth of four, since there arc four ordering conditions.

In MM, in which the rules are carefully ordered, the
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highest ordering depth for the-23 rules is a sequence of 11
ordering conditions, In Figuré 3 the actual ordering condi-
tions are briefly outlined; in all cases the rules were
ordered by Bloomfield so that they would meet these con-
straints,

The value of the ordering of Bloomfield's rules and
the abstractness of their underlying forms has been questioned

by Zellig Harris.ll

He points out that the stem from 'canoe'
is generally /om/, but that in isolation 'the cance' is |
phonemically /os/. Bloomfield accounted for this by-setting
up the underlying theoretical form as onte 3 the /e/ condi-
tions the mutation of /n/ to /s/ by rule (5a). A subsequent
general rule wh;ch drops all terminal vowels drops the /e/
to give the correct output, Harris observes that this
analysis involves a rule depth of only one and in such cases
there is always a simple solution which would not require
ordered rules. In general hls observation is, of course,
correct, Some cases where the depth of rules is only one
can be simply represented with undrdered rules, For example,
if n-mhtation and vowel-dropping were not ordered then we

could represent the above example in the same form lexically,

onte, and assume that a2ll rules apply simultaneously to the

underlying form, In this case n-mutation would apply since
the /e¢/ is present in the underlying stem, and vowel dropping

would aelso apply since it 1s word-final in the underlying stem,
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Harris was incorrect, however, in stating that only
two rules are involved in the ordering of n-mutation and
vowel-dropping. In the first place, n -mutation and finsl-
vowel-dropping are part of an ordered series of rules far
deeper than one condition, Figure 3 shows that the series
of which they are part has a depth of at least 11 conditions.
Although I have not found a single example which utilizes
all of the twelve rules involved, there are many which use
three or more at a time., Consider a form which is quite
similar to the one above, pse gqc, 'by error.' Since in its
other alternations the stem acts like pegt-, Bloomfield
(MM 29) sets up the underlying structure for the monosylla-
bic form so that t-mutation can apply, peat+e, The deriva-
tion works here exactly as it did for on+e cited above,
First, /e/ causes t-mutation and then the /e/ drops,but
there is a later rule which lengthens all vowels 4in mono-
syllabic words, so that the output is not pegege , but
pee ig . In this case fhen, there are two ordering conditions

on the three rules:

(12) peegt+e ----iinput
a)peeqete =—e=t —>y c / e (t-mutation)
b)peeqe memm== YV —> 4/ C___,y(vowel dropping)
C)pae $ql —=—m==: vV —ay ¥ /# C# (monosyllabie
lengthening)

Notice that monosyllabie lengthening cannot precede vowel-

dropping, because the form psedce is not a monosyllable until
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after the application of vowel-drppping. (In facty the length
adjustment rules would apply to lengthen the second vowel, /e/,
and leave the first vowel short)

There are many other examples which demonstrate that
t-mutation and vowel<dropping are embedded within many ordered
rules, Suppose, however, that we wanfed to interpret the same
data in a phonological system in which rules are not ordered,
Harris points out that for cases in which only one direct
ordering condition is required (i.e. two rules) and the
second rule does not utilize segments which are the output
of the first rule, the same rules can apply unordered,
This simple conversion from ordered to unordered rules l1ls not
possible for the above case since there are at least two
ordering conditions. Monosyllabic lengthening would be
more complex to state if the rules are applied simul teneously
since it must apply not only to all forms which are mono-
syllabic at the input to the rules, but also to the first
syllables of all bisyllabic forms which are going to be
made into monosyllables by the (now simultaneous) wowel-
dropping rule, This monosyllabic lengthening in an unordered
system would read:

13) v ——> Vi /#c____c#- or - #C_____ C W
That is, failure to order the rules involves increased

complexity in many rules.
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The increased complexity of rules often results in
blatant duplication of grammatical information. For instance
I showed that e -insertion must precede t-mutation, What
would happen if these rules applled simultaneously to the
underlying form pit+m, to give the output picem? /e/-inser-
tion would not be complicated but t-mutation would now have
to include as part of its environment statement the environ-
ment for e -insertion, since it must be sensitive to /t/s
which are going to be before /e/ even if they do not precede
/e/ in the underlying form, The undrdered rules would reads

14) pit+m ---- input .

pite+ m —- 4§ —> e / -c +C-
plcem t —> ¢ / e, - Or - +C

This gives pit+m two derivational pathwayss pit+m, pic+m, picem
pit+m, pitem, picem

In general such duplication of information and ambiguity
of derivation occurs in an unordered system of rules whenever
ip the corresponding ordered system the output of a prior
rule is directly involved iIn a iater rule, Since every
instance of a direct ordering conditicn can be unordered only
by the addition of some kind of complexity to the rules, and
there are at least thirty such conditions in Bloomfield's
analysis of Menomlrnl there would be considerable loss of
descript;ve efficiency if the rules were unordered, Never-
theless, such a theoreticel convention could be made and
still account for the same set of facts; an ordered system
of rules can always be translated into some unordered system

in which all the conditionel developments automatically
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characterized by the order of the rules are characterized
by disjunctive statements in the environments of each
unordered rule, Hence, Bloomfield's rejection of such a
possible descriptive system must be interpreted as a thecre-
tical claim about the structure of grammar,

The Combination of Proéesses Within Rules.

A rule 1s labelled by a number, N, which designates
its order relative to the other rules of the grammar; it
consists of a re-write process and an environment in which
that process occurs, Rule (52,5b) demonstrates that more
than one process can occur in the same rule., How are
several processes included in the same numbered "rule"™ to
be ordered among themselves? Do they apply in the order
given, e,g,, t-mutation before n-mutation, or are they intended
to be applied simultaneously? In (5a2,5b) the results would
be the same in either case, However, this is not true for
cther rules which contaln several processes, Consider
(15) a rule from MM (rule 8 in MM); it expresses a hetero-
geneous set of processes which are associated with the mor-
phological process of Pinitial change, "

15) a) #(C)lee ——p #(C)ee .
ke melt+ah =3 ke mewah

b) #(C)V — #(C)ayV
poneqtat - payBneqtat
Clearly these two processes (152, 15b) must apply simulta-

neously or incorrect results can oeccur, If (15a) actually



L8
precedes (15b), then /ay/ will be inserted before long
/ee ¢/ created by (152) end the incorrect form _kayse ! mewsh
will be generated. So, within a numbered rule, separate
processes are intended to apply simultaneously. This, of
course, is equlvalent to the constraint that they are ﬁutually
exclusive; If one process of a rule applies,then no oéher
process in that rule can apply.

It is apparent from this that rules are not combined
according to the re-write processes they share, There aré
several instances when the same re-wtrite processes occur
in separate rules with different environments, for instance

rule (16) (17 in MM) and rule (17) (20 in MM):

16) w+o: ——3 0 in word initial
WHE =) O

17) w+of — oi following a consonant
wtee =———p 0

The only apparent reason for keeping these processes separate
is that they do not occur in the same environment, (Notice
that the general ordering constraints do not separate themy
see Fig. 3.) Conversely, there are examples of processes
which appear to share no characteristics except the environ-
ments in whith they occur. (Of course, given that the mor~
phophonemes have no internal characteristics there is no
reason to assume that t-mutation and n-mutation are similar,
except that they occur in the same environment and with the

same ordering constraints,) This is true of rules (2a) and
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(2b). Another exemple is the full set of vowel=-seml-vowel
assimilations which teake place. after a consonant (18) (the

organization into three sets is mine).

18) A B Y
yer—> el ye —1 yo:—o0: (no ac-
we, —> O, we ——>1 wo: —>0: tual case
to be
V& s> € y&E —>1° found)
Wee ——3> 0 wee —> 1

There are three different processes lumped together in this
rule; Column A is progressive front-back assimilation;

in column B, the vowels are simply raised, and in column
C,(only) the semivowels are dropped. Seversl facts might
motlivate including these different processes in one rule.
They all involve the dropping of semi-vowels, they occur

in the same environment, or they have the same ordering
restrictions with respect to the other rules of the grammar,
From the way Bloomfield states the rule (MM 20), it is clear
that the most important factor is their occurrence in the
same eanvironmen',, The fact that they share semi-vowel
dropping is not mentioned, nor are the rules expressed in
such a way as to reflect this.

Several facts indicate that Bloomfield thought of
the morphophonemics primarily as a sequence of ordered
environments in which processes operate, rather than as =
set of ordered processes, The first point is the above

observation that opportunities to combine rules according
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to their processes were avoided when the environments
differed, Dissimilar processes were combined apparently
only because they shared an environment., Furthermore, an
attempt to simplify fhe overall system, using the general
constraints on rules employed by Bloomfield, but allowing
rules to be combined according to the processes they share
as well as according to shared environments, does reduce
the number of processes but does not reduce the number of
different environment statements.l2

A set of morphophonemic rules may be considered an
input-output device which accepts strings of morphophonemes
and prints out derived strings of phonemes, There are many
sets of ordered morphophonemic rules which have the same
input-output characteristics, What considerations led
Bloomfield to choose one set of ordered rules ever another?
How did he decide which of the many jpossibilities was the
optimal synchronic descriptive grammar?

One basis for a decislion might be the relation of
the competing synchronic grammars to the history of the
language, but he explicitly avoided as a possible technique
his knowledge of the historical development of Menomini and
emphasized that the descriptive rules are purely synchronic,

Our basic forms are not ancient forms, say of the

proto=-Algonquian parent language, and our statements

of internel sandhi are not historicsal but descriptive,
and appear in a purely descriptive order., (MM &)
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Nowhere does he discuss a formel simplicity criter-
lon, but I have pointed out several instances in which one was
used implicitly. The number of rules is governed by the
smallest possible number of different enviromment statements,
Exceptions to the sequence of rules are treated by creating
for them underlying forms which automatically indicate them
as exceptlions, and make use of already motivated rules to
produce the correct output. When this is not possible new
underlying segments are set up and specizl rules written
to transform them into the correct result, In general, then,
a basic set of rules is motivated by a large number of clear
cases; exceptions to the rules are treated as having excep-
tional underlying forms,
"Phonemes!

In many works Bloomfield characterized the notion of
a “phonemic" level and these formulations of "phoneme" znd
"phonemic" level were refined by his students into the con-
cept known today as 'taxonomic phonemics'., (&ee Chomsky,
1961.) The taxonomic level in phonology is considered the
stage between morphophonemics and phonetics at which only the
"minimally-distinct" segments are specified, Taxonomic
phonemic analyses are supposedly based on a universal set
of principles and procedures which automatically produce the
"phonemic level™ when applied to the phonetic level, Im-

portant among the proposed principles have been 'complementary
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distribution' and 'biunigueness', In Bloomfield's practice
these principles are seriously violated by the relation
between the level which he calls "phonemic' and the
phonetlic structure of Menomini, 1In fact there is no phono-
logical level in the Menomini grammar which does follow the
taxonomic constraints on a phonemic level,

Bloomfield consciously violated one of the most power-

ful principles of taxonomic phonemics, complementary distri-
bution, For rnstance, in Menomini all phonetic [T] and [T]
are in complementary distribution since 2ll [T] are derived

from /S/ by rule 19, (M 4.66),

w
19) © -==> 1 //-—-—....c{
y

e -3 1
Bloomfield writes:

Since the occurrence of/u:/is normaliy confined
to the forms in which it replaces /o:/under the
regular alternation of (5) it might be viewed as
& mere positional variant of /o:/ . In this alter-
nation, however, the difference of /o:/ and /u:/
is parallel with that of /e!/ and /i!/. Two sounds
which nnmistakebly figure as separate phonemes,

(M 1,16) (emphasis mine)

He was faced with a dilemma, Although it would be possible

to get up a formal taxonemic Yphonemic™ level which would
represent the complementary distributions in the phonetic
level, the "phonemic" level would be asymmetrical and would
serve no purpose, For example, Bloomfield presented the forms
below in two stages, the underlying morphophonemic and

phonetic levels,
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nemw ---- "dance"

kony =—== "now"

W ———— et

et m———— "when he"

K ————— "lumps of"

Morphophonemic Phonetié

KONy —m=-—cmmmeem e > kon ,... "snow"

konyek =em-eememe————————— > kunyak.,. "lumps of snow"
NEMWAW =—mmm——— e ——————— > nemow ... "he dances®
NEMW+t —emecccmc e ———————— > nImit ... "when he dances®

Since [0] and [u] are actually in complementary distribution,
the taxonomic "phonemic® level would be;

MP taxonomic phonemic phonetic

kon e} 0~ o)

kunyak \\_ﬁ
nemow e e e

This analysis would follow the principles of comple-

mentary distribution and biuniqueness between the phonetic
and "phonemic® level., But it is a construct which complicates
the series of morphophonemic rules, In order to maintain the
taxonémic "phonemic" level it would be necessary to split
(19) arbitrarily into two rules, (192) and (19b); The
“phonemic" level would be the output from (19a):

19) long mid-vowels are raised in the environment

Co i
e s o e C{W
y

192) /e/ is raised in the environment =w-.,.. c{%

y

19b) /o/ is raised in the environment =we,... C{é

y
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Although this division is obviously without descriptive
or any other formal value, it is exactly what the principle
of complementary distribution demands, In his practice
Bloomfield avoided this division demanded in his name by his
students.

In the previous example, Bloomfield ignored the
principle of complementary distribution in setting up a
"phonemic" level, The "phonemic" level in M and MM elso
explicitly violates the principle of biuniqueness between
phonemic and phonetic levels of phonologicel representation,
Roughly, biuniqueness requires that a given phonetic segment
represent only one phoneme in a particular environment,

(Just as a given phoneme can represent more then one phonetic
segment if the phonetic segments are in complementary distri-
bution,) Such a requirement is basic to the taxonomic
phonemic program since, if it is not met, the phonemic level
WillAnot be directly discoverable from the phonetics, If a
given sound, "X" in a given enviromment "P .... Q", can
represent either the phoneme Xi or X2 s then phonemic analysis
cannot proceed from examination of the phonetic level slone,

The relation between the "phonemic" and phonetic levels
in M and MM explicitly violates biuniqueness repeatedly.

For examplei
Initial short vowels ... are often spoken with tongue

position indifferent as to helight and distinct only as
to front and back, (M 1,17)
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Thus in the word pronounced [osam] it is not clear whether
the initial vowel represents the "phoneme" /o/ or /a/, both
of which would be possible in that environment. The diffi-
culty of describing unstressed vowels in taxonomic phonemics
is well-known since it causes similar problems in English,
Indeed, Bloomfield wrote,

The determination of the short vowels in the normal
(phonetic) form is the greatest difficulty of Menomini
phonetics, This difficulty is not entirely due to the
foreign ear, but would remain for a native recorder,
much as in the similar case of the English unstressed
vowels, (M 1.17)

After presenting the Yphonemes® of Menomini, Bloomfield states:?

There is a great deal of variation in the sound
of words, especially in rapid speech, but 2lso in
solemn rhetorical or expository utterance., These
surface variations (sic) however, center round what
we may call a normal form (note! this is not to be
confused with the "basic forms™ which are the input
to the morphophonemic system, TGB) .... Once a
word is familiar.,.. the surface variations become
less noticeable and assume the role of subsidiary sig-
nals of the speaker's mood, distinct from the strictly
formal context, much like many features of melody,
drawl, slurring and the like in English sounds. (M 1.3)

Application of taxonomic principles does not solve
these problems since it is exactly texonomic conventions
which these instances vlolate, Rather it is necessary (just
as in English) to appeal to ﬁhe alternations and syntacti-
cally related forms to determine the exact status of the

reduced vowel
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In rapid speech ... when another long vowel

follows in the next syllable, (long vewels) are

often relaxed and shortened and may then coincide

eoe With short vowels, That this is really the

case (i.,e. that these short vowels are 'really’

shortened long vowels - TB) appears from occasional

nonce-formations, (M 1.9)
From these examples 1t is clear that Bloomfield does not
use true Yphonemic" levels which would satisfy the theoret-
ical princirles of taxonomic phonology in his description.
In fact, he recognizes that it would be arbitrarily complex
to maintain such a level, His actual formulation of the
“phonemic™ level shows the beneficisl effect of descriptive
practice, where the formal distinction between *phonemic™
and phonetic levels does not seem so important as in theoret-
ical discourse. That is not to gay that Bloomfield did not
make the distinction, only that it did not play the role
required by taxonomic phonological theory.

"Phoneémes" and Phonetics,

To call the intermediate descriptive level in his
Menomini works ¥phonemic® is thus misleading since that
level does not follow taxonomic principles, The ¥phonemic"

level seems instead to represent a broad phonetic description

of the standard Menomini dialect, %"Surface fluctuation" in
dialects and subdialects is explained as further madification
of the phonetiecs of the standard dialect represented by the

Yphonemic?level,
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As I demonstrated abové, the "phonemic® level is the
stage in the phonological derivation at which the phonologi-
cal segments become concrete, At this point in Bloomfield's
phonology, the indicated physiological-vhonetic features
of segments (i.e.,"consonant, vowel," etc,) have more than
typographical significance, That is, in MM what Bloomfield
calls the ™phonemic" level is redlly the first stage cf the
phonetic level of speech, Nevertheless the phonetic rules
of Yactual speech" often cannot be clearly differentiated
from the morphophonemic rules of internal combination.
Bloomfield writes:

Thus phonemic e is rather widely replaced by

€ ... Some speakers partially and some quite
constantly replace 1 by e, (MM 38)
In M these changes are presented as a different dialect, in
general restricted to the younger speakers of Menomini,
These speakers are thought of as having the same "phonemes"
but a different pronunciation of them,

This example also indicates that the descriptive
role af the "phonemic® level was intended to serve as the
base dialect around which individual variance and restricted
local dislects may modify the actual phonetics,

In his preoccupation with an effective descriptive
system, Bloomfield ignored the constrainks of taxcnomic
phonemics, He clearly did not notice that this brought him
into conflict with the requirements of his general theoret-

ical approach and of his students® theories, Because these
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theories have themselves been recently attacked it is impor-
tant to see that Bloomfield did not follow them in his own
descriptive work,

Summary of Bloomfield's Grammar,

Basic roots and affixes are listed in the lexicon.
Recursive structﬁral processes operate on these basic forms
to combine them into basic words. The basic words are
structurally labelled sequences of abstract phonological
segmentsq ™morphophonemes.,' The morphophonemes have no
internal structure; they are indivisible theoretical units,
The morphophonemic component operates on syntactically-
labelled sequences of abstract morphophonemes and yields
a sequence of units which are directly mappable onto concrete
phonological segments, a broad phonetic transcription.
Further minor modification is governed by the "phoneticV
component, to produce the sounds of actual shiech,

Bloonfleld's morphophonemic system consists of about
25 rules descriptively'ordered to apply in a rigid sequence
such that a later rule applies to the output of previous
rules, The rules contain re=write processes in which a
particular symbol or sequence of symbols in a particular
environment is replaced by another symbol or sequence, A
single numbered rule can contaln several such processes

but contdins only one environment statement., Processes in
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the same rule apply simultaiieously., The rules attain a
single chain of at least 12 critically ordered statements
(i.e., 11 ordering conditions)., They are sensitive to
syntactic information in the environment statement although
they do not have the power to change the structursl labelling.
By convention all the rules apply to sequences within word
boundaries, except for the assignment of stress, which
applies to syntactic structural units below the level of
whole sentences, The same stress assignment rules apply

to single words as to phrases,

In general, lexical forms are set up to make the
phonological rules as general as possible, Considerations
of "descriptive convenience" motivate apparent exceptions
to morphophologicel or morphophonemic generalizations;
the exceptions are treated as having special underlying
abstract roots and word structure so that they do not
constitute exceptions to the descriptive rules themselves,
This approach produces highly abstract claims, €.8.4 that
roots exist for which there is no direct lexical evidence,
and that sequences of morphemes exist for which there is no
direct phonological evidence, In each case these claims
about lexical structure are made to minimize the number of
exceptions to particular rules, Whenever possible underly-
ing forms for exceptions are set up so that they are
automatically correctly treated by the rules, Statements

of the formy"x is the exception to rule N", are avoided
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since they explicitly reduce the power of the generaliza-
tion expressed by rule N,

Empirical Reality of Grammar,

There is 2 philosophical issue of far greater impor-
tance for linguistic science than the particular form of a
grammar, What 1s the data for which a grammar must account?
What facts should a lingulstlic description anaiyze? De
Saussure formulated a distinction which has dominated most
linguistic research, the distinction betwee:. langue, the
formal structure of a language, and parole, the expression
of that structure in actual speech,

Bloomfield in 1927 end 1933 sketched .a requirement
for linguistic investigation which essentially contravened
De Saussure's distinction, Rather than deal with an ab-
stract set of data, Bloomfield demanded that linguistics
treat the "actual facts of speechd using rigorous scientifié
methods to classify and describe actusl utterances, Even
so he tacitly admitted that coughs, sneezes, yawns and so
on are not properly considered to be utterances, although it
is not clear what automatlic scientific principle could rule
out these vocal productions,

His practice as revealed in the Menomini studles
shows that he did not take the formal requirements to con-
sider only Yactual speech¥ very seriously. In the ¥syntax"

Bloomfield defined two types of utterances, fully grammatical
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sentences (major sentences) and regular distortions of such
sentences (minor sentences). ‘It is important to note that
he describes the derivation of minor sentences in terms of
general classes of departures from major sentences, In
this description Bloomfield implicitly presents a brief
theory of 'parole). a set of generalizations which describe
how fully gremmatical sentences are regularly deformed in
actual speech?
Any non-predicative expression can figure as a
minor sentence, (23.146)
In 2 minor sentence unlinked expressions may
have no syntactic bonds other than the lack of
pause intonation,
Parataxis is made between a phrase mentioning
speech and a direct gquotation, (23,157)
Often a sentence is built by new starts and
repetitions., (23.,163)
Throughout the morphology and morphophonemics a similar

" rhe-

distinetion is implicit in terms like ‘“aberrant)
torical stress," "loan words," "surface fluctuation,"
"effects of rapid speech," and so on., It is clear thet he
was not concerned with the description of all the facts in
actual speech, and he certainly did not take actusl utter-
ances as his primary data, BRather, he started by providing
a formal description for a highly stylized version of well-
formed utterances and then briefly stated some of the regular
distortions of these which occur in actual speech.

The use of this distinction raises another issue

which is central to linguistics, What is the genersl re-

lation between the formal grammaer for such a stylized set



€2
of utterances and what speakers actually do when they talk?
There are three general positions on this question, A
formal grammar is a model of behavior. Grammar is entirely
divorced from behavior except that it happens to have
roughly the same output (sentences). Or, grammar is not =
literal mod=l, but to every formal distinction there cor-
responds a behavioral distinction., What position did
Bloomfield hold?

Did he think that formal linguistic structures have
any bearing on reality, on what speakers actually do? Cer-
tainly his theoretical statements in "Language" (1933) are
properly interpreted as claiming that grammatical devices
characterize the language and not the speasker, In MM he
refers to the rules as purely "descriptively ordered!
Nowhere can any statement be found which contradicits his
statements of 1933, that the order and form of grammatical
ritles 1s entirely arbitrary with respect to the manipula-
fions performed by actual speakers when they use the processes
whith the grammatical rules describe abstractly, His state-
ments on this subjJect give the impression that he objected
to the view that formal grammar was a literal and direct
model of psychological speech processes, This objection
seems quite reasonable, but he apparently did not consider
explicitly the alternative of interpreting the grammer as
a constraint on a spesker's performance., From this point

of view the best grammar would bs one which accounts for
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the sentences of the language and can be mapped onto per-
formance in the simplest manner,

In any case, it is clear that in his theory Bloomfield
viewed grammar as an arbitrary descriptive device which enumer-
ates the correct forms of a language but which has nothing to
say about the speakers of the language themselves,

His descriptive practice, however, shows several
indications of the contrary position that grammar is a
direct characterization of what the speaker knows, The
treatment of minor dialects suggests that he felt that 211
speakers use the main grammar and add a few peculiar rules
of their own to it, For instance, he placed the dialect
rule (8), which lowers /i/ to /e/y in the final phonetic
component of the morphology. (MM, a rule of "actual
speech!) Since the o - raising rule is in the morphophonemic
component, the dislect rule does not precede it.

(20) Raise(/o/ %o /ﬁ/@ if /i/ follows anywhere!
g/a/ to /1)
0 ——>10 in env, /____Xi/
moskamit =——— muskamit
Bloomfield writes:

One of the conditioning factors for the ralsing
is the occurrence of i later in the word. Some
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younger speakers have no i, replacing it everywhere
by e;3 but these speakers maintaln the alternation
as regularly as do older ones, saying for instance,
mugskamit 'if he emerges' (mo:skomow 'he emerges')
éven though in their speech the vowel of the last
syllable is the same as that, say, in pogsemet 'if
he gives me a ride.' (M 1.8) (M 1.22)

If the dialect rule (8) which replaces all /i/s by /e/s
preceded rule (19) synchronically, then rule (19), the
raizing of /o/ to /u/ before /i/, could not operate cor-
rectly since the dialect rule destroys the requisite en-
vironment (after the dislect lowering there are no /i/s
1efﬁl To characterize the speakers of a dlalect in terms
of the grammar, and in terms of the addition of another
formaliyconstructed dialect “rule" to the common grammar,
is to accept implicitly the notion that the basic grammer
is held in common to the speakers, not just the utterances,
In another case conélusions about speakers' fluctua-
tions between forms clearly rest on the assumption that
speakers actively use the grammar,
Initisl 2 is in part indistinguishable from o
(in actusl speech),
Younger native speakers make nonce-formations
which show uncertainty; all those I have noted

consist in s?eaking a as o, For instance neto:
hkee shkopeneikan, . ‘my basket' instead of the usual

netaghkee shkopenatkan, shows the spesker treating
as /o/ tne initial /a/.of a normsl shkee thkopenatkan.
Similarly weeneejcemyakwah, ‘one that smells decayed!'
instead of 2 nee :cemyakwah shows the speaker treat-
ing as o the normal initial a of anse scemyskwat, (M 1.19)

The 1étter example requires a high degree of abstract

analysic, Initisl short Ao/ does not occur in any under-
1ying Torms, but initial Mfwee / is changed to #"qby rule
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(17); thus, phonetic initial [#o0] must be Awee/ at the
underlying level, In the form cited the first syllable
undergoes initial change which lengthens the vowel (see rule
(22)), This lengthening precedes descriptively the assimila-
tion to /o/ so that the initial form put out by the rules
is /fwee/(end not A#o/).

In brief then, Bloomfield's account of these phonetic
confusions requires that the speaker manipulate the grammar
in a particular way. First he confuses the initial phonetic
/#2/ with initial phonetic Ao/ although he does not produce
the form with initial f#o/. We "know" that he has made
this confusion because in other forms, where the initial
syllable is lengthened, he does not produce a long /a/ but
produces a lengthened version of what "represents" initial
Jo/ at the abstract level, namelysé#wﬁak. Thus we have
evidence that he is representing the first vowel of this
form as A%waw/; Since such a representation 1s supposed
to be the result of confusing [o] and [a] at the phonetic
level it could be postulated that this phonetic confusion
would result from the underlying form A%waa/ only if the
speaker himself were able to deduce the underlying form
Mwe / from the confusion of phonetic #ol end [#al. The
apparent ability to deduce and use cqnfused underlying forms
from confused phonetic fnrms‘means that a speaker 1is using
a knowledge of the grammar, not just a knowledge of what

the grammar describes., Since native speakers meke these
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complicated confusions, they must themselves be using the
abstract grammar which Bloomfield has described,

It is impossible to know how Bloomfield would react
to being shown that his analysis of these confusions depends
on the assumption that native speskers use the same descrip-
tive grammer that he has devisedj he might then repudiate
this example on the ground of theoretical inconsistency.

In any case it is clear that, at least temporarily, he was
assuming that the grammar is real and not arbitrary and

that speakers use it when they use the langusage.



CHAPTER' III

Some Phonologicel Problems in Menomini and Thelr Solution

In the preceding chapter I characterized the type of
grammar which Bloomfield used in his Menomini studies, I
showed that many éspects of his phonological theory corre-
spond to concepts of present-day generative phonology. Some
apparent differences in recent theory are in fact only
refinements over Bloomfield's original constructs, e.g.,
the use of a phonological cycle of rules which apply to
successively larger syntactic units, the techniqhe of col-
lapsing rules according to similarities in thelr processes
as well as their environments, and the formal application of
a simplicity criterion which values the best grammer as the
one that uses the smallest number of symbols,

In brief, a generative phonology consists of an ordered
series of rules.which applies to lexical items to produce
phonetic sequences, The lexical items are specified as
sequences of sound segments, Each segment is itself defined
by a set of two-valued phonological distinctive features,
Each rule has processes which operate in a certain environ-
ment to change the feature composition of particular seg-
ments. Like lexical items, the processes and environments
are expressed in terms of phonological segments specified
by the two-valﬁed distinctive features thaf they contain,

These disfinctive featﬁres arehabstract;~ There 1s only
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one constraint on thelr form and the relations between the
abstract segments which they representﬁ at the end of a
phonological derivation the abstract features are mapped onto
multi-valued concrete features, Thus,the abstract features
are set up so that they can be mapped onto the concrete
features in a simple, direct manner;1

In this chapter I shell discuss an analysis of
Menominl phonology using the general form of grammar pro-
posed by Bloomfield but with the refinements introduced by
generative phonology. I shall examine some problems in
Menomini phonology either directly or indirectly noted by
Bloomfield and show that the introduction of techniques from
generative phonology does not conflict with Bloomfield's
conception of phonology end its empirical bases, On the
contrary, it maintains and refines his intuitions about the
phonology:' It provides a motivatiqn for decisions in cases
where he expliclitly sought motivation, and it solves descrip-
tive problems of which he was aware,

The first topic is an anelysis of the basic types of
Menomini segments, The second is the effect of generative
analysis on the relation of the synchronic and historical
description of the Menomini consonantal system, The third
topic is the demonstraticn that Menomini has a four-vowel

system, The next section demonstrates that semivowels aré
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predictable from the vowels /e, o/, The final section desls
with some late phonological rules and the analysis of glottal
stop.

Major Classes of Segments in Menomini.
Before discussing Menomini phonology in detail it is

necessary to specify the major kinds of phonologicel seg-
ments which play a role, The basic morphophonemic dis-
tinction set up by Bloomfield 1s between syllabic and non-
syllabic segments, This distinctlion does not have the kind
of theoretical force that it has in distinctive feature
notation, since all morphophonemes are indivisible, If the
morphophonemes are viewed as a bundle of features, as they
are in generative phonology, then 1t becomes immediately
apparent that this distinction must be supplemented, For
the abstract level Bloomfield proposes these morphovhonemes?
Syllabicsé

short vowels: a, =2,e, i, 0, u, E, (The classifications
are as shown in M)

long vowels: a, @,8, 1, O

Nonpsyllabic§§~

semi-vowelsf Yy W
consonants, ¢y hy kg my n, p, @, s, t, N
Distinctive feature notation requires that the various
classes of segments be differentiated according to whether
or not they share some feature markings, I propose that

the above system be represented as?
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vowels  "consonants" semi- glides nasals
(except h,q,y,w) vowels (h,q) (myn)

Sonorant + - + + +
Consonantal - + - - +
Vocalic + - - - -

Each distinction is, of course, motivated by particular group-
ings of segments or 'natural classes' whith play a role in
the phonological system, The feature distinctions are set

up just so that it is possible to specify those sets‘of
segments which act together., Throughout this chapter, the
general descriptive value of fhese basic distinctions in
Menomini will become apperent, In the next few paragraphs

I briefly present some of the motivations for each distinc-
tion.

1]
"+ - sonorant- " groupst

nasel consonants, semivowels, VOWElE<,ee0c00s00 Fsonorant

non-nasal consohants, 1330S ceeecocessensceses —SOnorant
One of the most general distinctions in the.phonology

is between consonant clusters and single consonants, Clus-
ters consist of sequences of two non-~sonorants (including
h/q)., First, it is a charactzristic of the morphophonemic
system that no root begins with any cluster, although it
can begin with a sequence of a consonant followed by a semi=-
vowel or by two semi-vowels, We can represent this fact

about roots by -the rulef



@[ - figﬁ{l / — [~ son] :

Furthermore, the assignment of vowel length depends on
several statements of clusters as paert of the environment
for the shortening of vowels: e.g., & vowel 1s shortened

after a cluster and before a non—cluster:2

(3) [:+ voc]-——) [— 1ong] /L: sonf, = [— voc]

"4+, - vocalic.™ groups:’ VOWELS sevseecess "+ Vocalic"

all other
segments .s.eeeee ". vocalic"

We see sbove (3) that the natursl class [; voc| is
needed to represent any single non-syllabic segment, This
feature also is employed in the insertion of /e/ between
morphemes: (This is a refinement of rule (4) in Ch, 2)3

f

(4) 4 —> e. ///[— voc] + — [; cons]

That is, /e/ is inserted between any two morphemes
the first of which end in any non-vowel segment and the
second of which begins any segment which is a consonant,

A second use for the vocalic distinctlon is in the
determination of vowel length and stress, (See the discussion

of glottal stop, below.,) These depend on syllable counting
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in which a "syllable" is defined as any vowel optionally
preceded by a segment or word boundary and followed by a

non-vocalic segment, We can represent this sequence as in

(5)¢
(5) [- Voao [+ V°-{]1 ['vf’c]l

Menomini words have the property of ending in one
end only one non-vocalic segment, Vocalic and non-vocalic
segments are dropped until there is only one final non-
vocalic segment left preceded by a vowel, This can be

stated in two rules (as Bloomfield does):

(6) a) [} voc]'-—i g //:-——4?
b) [- voc] —> £ /E voc]i—-——#

That is, first any final vocalic segments are dropped and
then any sequences of final non-vocalic segments are dropped
following a non-vocalic segment.LP

"t - consonant:" groups:

true consonants (excluding h/q) .... "+ consonant"

Other Sesl_nents 09 000G OGOANPRNOOO OSBGOS GEEESEN "o consonant"
This allows the glides and semi-vowels to act as a natural

class in (7); 'i.e, /e¢/ is mnot raised before /h,q,w,y/¢.
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1) & — o 1155 Ewedly — [ cond]

This represents the process of raising /ee/ except before
/h,a,w,y/. Another use for this distinction is in the
specification of initial segments or roots: An initial non-
sonorant is always consonantal since /h,q/ do not occur

initially, This can be represented.

&) [-son] — [rooms] [+

Historical and Present Analysis.

There are various observations made by Bloomfield which
are sharpened by distinctive feature analysis, He provides
some interesting observations on the general relatlion between
the synchronic morphophonemic system and the history of the
modern language. As I pointed out in Chapter 2, Bloomflield
noted that there was a correspondence between the basic
forms and early rules of the independently derived synchronic
grammer on the one hand and the corresponding components of
the grammar of the ancient form of the language on the other
hand, He also noted that the rules toward the end of the
synchronic grammar systematically reflect the development

of the modern language from the ancient,
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To understand how distinctive feature technique and
criteria affect this observation,consider the systematic
treatment of the“hypothetical morphophoneme;{ ... /N/.
Since morphophonemes are indivisible units in Bloomfield's
system, he hud no way of systematically specifying its
position in the morphophonemic pattern, He presents,
however, the palatal and dental systems in this form:
(9) ¢, s, t, n, N
Here we have no idea of what characteristics /N/ actually
has.5 In fact, as we saw above, it can be placed anywhere
in the system and represented by any symbol, Distinctive
feature analysis, however, does provide motivation for
desqribing /N/ as a particular phoneme with particular
features, Below 1s a simpleéfeature analysis of the con-

sonantal system of Menomini.

p £t k s ¢ n m N

(10) Nasal B e e e R R

Grave + | - +§() ©|=- |+ |7

Strident R EREROY Rk

Continuant -. - i == = |7
Compact - - |+ B ? %

Distinctive feature analysis allows a precise formulation
of the notion, 'natural class' of morphophonemes: All the
morphophonemes which share the feature markings [oX,...0Y] = o

are members of the natural class &, For example, /t/
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and /c/ are members of the natural class, - nasal, - grave

- continuant, and /¢/ and /s/ are members of the class,

- nasel, = graﬁe, + strident.7

- We can use the notion of 'naturel class' to
motivate particular analysgse ®f underlying phonemes, For
instance, Bloomfield sets up two kinds of underlying /n/
phonemes, those that can mutate to /s/, ("/N/"), and those
that cannot, ("/n/"), Below I show that the solution of
this problem in generative phonology indicates that "/N/
is actually a /©/ at the abstract phonologicsl level,
The Distinctive Feature Analysis of /N/

/N/ plays a role in two ordered rules (see rule 52 in
Chapter 2).

(11) 2) N =—3 s
b) N=—3n

ly

Suppose we assumed that /N/ was actually an /n/ end that
there was another "n",'/nz/, which was not affected by rule
{11a). If the twe /n/s were kept distinct by some feature,
vtz then rules (11a2) and (11b) would be written:

+ nasal - nasal + sovt
(12) =a) - grave | —» |+ strident — {; grave
_+ X ; + continuant L: comp

b) :+ X | —> [— xj
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This solution has several formail disadvantages, For one thiﬁg
1t now requires that an additional feature nty"  be entered
for some lexical items, Its lexical value is predictable
("-") for all except [? nasel segments, but even that
prediction involves the use of several features, Further-
more we are given no insight into what the feature "g" might
be, and therefore we have no more understanding of what seg-
ment /N/ represents than without using feature notation.
The simplicity criterion 1n distinctive feature phonology
requires that each rule be stated with the smallest number
of features. Suppose that we use this constraint as the
basis for the initial hypothesis that /N/ differs from /s/
only in one of the feature markings “".nasal", "-strident",

"_continuant”., In this way rule (12a) could be simplified

to read:
-~ 2OWVS
: + gom
+ nasal
_ - grave
(13) + irave —_— [ﬁFi:] ///————— ~ comp

where "aFi" ijs one of the feature markings which define /s/$
"_nasal®, "+strident" or "+ continuant", Clearly /N/ must
also be maximslly close to /n/ so that rule 12b can be
modified to:

(14) [+x] —_ [egj]

where "BEB" is one of the feature markings which define /n/:
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" +nasal®, "~ grave", "o strident", "- continuant", Certain
general constraints aid in the aésignment of which features
/N/ and /n/ could have in common if only ggg feature change
is necessary to transform /N/ to /n/. For instance in
Menomini (and probably universaelly) all consonantal segments
marked "+ nasal" are marked - strident" and "~ continuant",

This can be expressed by the redundancy ru1e§8

_ ' - strident

(15) [+ nasal] > {- continuent]

Such rules reduce the complexity of lexical entries since

- predictable features can be left unspecified, (Predictable
features are circled on the distinctive feature chart, (16).)
Thus if /N/ were a nasal which differed from /n/ in either

its stridency or continuance the generality of the above

rule would be lost and the lexical entry system would be
correspondingiy complicated., This alone 1s sufficient to
argue that /N/ is the non-nasal counterpart of /n/, if they
are to be differentiated by only one feature, Not only is
/N/ merked "- nasal", it must also be marked "+ continuent"
to distinguish it from /t/. When /N/ is made "+ nasal" by
(11b), then rule 15 sutomatically makes it "- continuant".
Then the feature snalysis of /N/ is:
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/N/
(16) Nasal -
Grave -
Strident -
Continuant +

That is, "EFJ" in (14) is "+ nasal" and /N/ is actually /6&/.
Rule (11b) is represented as:

(17) [- strident j
+ continuant > [} nasal

This 1is further supported by the fact that mutation (rule
(112)) can also now be explained as one feature change since
/e/ end /s/ are differentiated only by stridency: (aF, in
(13) is thus "+ strident").

~ LOWS

(18) - nasal + son

- grave — E- strident :]/——-— - grave

+ continuant - comp

This analysis of rule (13) is also supported by the occurrence
of an adjacently-ordered rule which changes /t/ to /c/
before /e/ ((5a) in Chapter 1):

f" (oS

(19) | = nasal + son
- grave — + stridnné] —— | - ETEVE

- continuant - comp

In distinctive feature phonology this ordering yields a more
highly velued grammar since the process and environmehts of

the two rules can be collapsed into one statement, This
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statement iwn itself is simpler, requiring fewer features

than either of the two statements it replaces.

N - CoWs
/ + sod
(20) [" nasal -_ [+ stridfeht]/-——— - grave
{ - grave - comp

(Rule (17) must follow rule (20), to transform 2ll non-
mutated /o/ to-/n/ in the phonetic output,) - Thus the
assumption that /N/ is A&/ not only leaves the lexical
pattern as simple as possible, it also allows the phono-
logical rules themselves to be simplified,

The Menomini Clusters and /N/

Final synchronic support for the analysis of /N/ as

/6/ is found in the cluster system, The Menomini clusters

are:9

(21) cp ck
hp ht ‘ hk he hs hN
ap ot ak ac as aN
sp sk

Assuming the feature snalyses (1) and (10) the cluster

occurrences (excluding hN, gN) are summarized;

- VOC + cons
cons - nas

son

(22)

[} voc:lg corresponds to

- -
+ consonant ||+ cons
+ strident - nasal
- grave + grave
- son - strident
~ continuant

(Nﬂ'{'e, M @1) RS el u CMSM'%“SQ“&TM Ceggelicees ot
basic  cacomnkovrwel  segutaces ;o see pp.(07-(16)
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These constraints can be utilized on some early phonological

rules which allow certain features to be lexically unmarked.

(23) + |
[. 32231] / g3 [ vod]&

[ —
+ grave -
[- voc}é strident + cons:]  ——

->(i,e,"before
or after [~ voc]")

- continuant
"+ strident ] /T ‘
L_: grave | + OOHS] E cons ]

If /N/ were marked "+ nasal", then the above rules and the
lexical system would have to be more complex, If /N/ is

actually /©/ it fits into the above system without any

added complexity.lo

On the Use and Misuse of Simpiicitz.

In the preceding sections I have shown that the
theoretical segment /N/ is best described in distinctive
feature phonology as a basic /6/. This decision is based
on the fact that any other solution would result in s
synchronic phonology whith uses more symbols., In all later
discussions of particular phonological problems in Menomini
I shall use the same principle of simplicity to motivate
decisions about the precise form of description, so it

should be made clear at the outset how this principle is

to be understood.
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Simplicity of description is used as a criterion for
choosing among competing analyses which satisfy all the
other criteria of distinctive feature phonology. If the
other a priori constraints on the form of grammar are
correctly formulated then it is a claim of phonological
theory that the simplest grammar will be the most adequate
empirical representation,

It is hard to know what empirical extensions of
phonological grammars it is reasonable to expect, other
than the enumeration of the facts they were set up to
deseribe, Chomsky has discussed the predictive adequacy of
a particular set of phondlogical rules as one empirical
criterion, That is, a set of rules can predict that certain
non-occurring lexical items can occur more rarely than others
because they are blocked by more morphophonemic rules, The
empifical adequacy of these predictions can be tested against
the intuitions of native speakers. Chomsky and Helle have
argued that insofar aé the general principles of distinctive
feature phonology and simplicity motivate a particular
synchronic anelysis which predicts intultively correct dis-
tinctions, both the genersl principle and the simplicity
criterion receive empirical support,

Another source of empiricel support for a synchronic

phonologicel theory - albelt a weaker one than the above -
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is the manmer in which a synchronic analysis fits into an
account of the history of the language., If a particular
synchronic analysis provides for a coherent account of
historical changes, then the general theory which leads.bo
that anslysis &s supported over a general theory which
does not provide for a cohefent account of historicel changess
Clearly this empiricael criterion favors distinctive feature
analysis over Bloomfield's, since in hls analysis the
theoretical segment /N/ has no particular place in the
basic synchronic pattern and so cannot be integrated with
the history of the language,

Consider the relation of the synchronic analysis of
/N/ to the reconstructed Proto-Algonquin“ system set up
by Bloomfield in a separate paper on the history of Algon-
quiwn. 1anguages.l1 The dental and palatal non-nasal system
of Proto-Algonguih - is.

(24) t c
‘ 8 8

Proto-Algonquian © and 1 coinclde in most languages.
... Menomini ;.. has /n/ coinciding with Proto-Algonquian
/n/ but differing from the latter in morphologic treat-
ment .... (Alg 6)

Before i, I, y, Proto-Algonquien t =) c and & —> s
v... This alternation distinguishes /n/ derived from
Proto-Algonquian /6/ in ... Menomini ... from /n/ de-
rived from Proto-Algonquien /n/. (Alg 20)
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Thus there are two historical sources for Menomini /n/, the
original PA/n/ which does not mutate in genersl AXlgonguin ,
and PA/6/ which does mutate, The following diachronic

picture emerges;

(25) PAS

j 1 n
undergoes mutation: Gk(// v//
T~

Menomini phonetics;

'xhisﬁ parellels exactly the synchronic solution which we
arrived at using distinctive feature anslysis.,

Thus with the use of natural classes and the goal of
simplicity in the rules and lexicon we have synchronically
derived the general solutlon corresponding almost exactly
to the protolinguistic form and the historical changes.
Distinctive feature analysis not only does not change
Bloomfield's general observations, it follows them even
more closely than his own phonologlcal despriptlons.

The Basic Four-Vowel System in Méﬁomini.

The basic vocalic system of Algdnquin is a quad-
rangle, For Menominl, however, Bloomfield sets up varlous

other basic vowels and two semi-vowels:

(26) juiuvyw
e 0o eo
®ea®a

exceptional -
vowels & E

The most significant simplifications depend on the
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prediction of the high vowels /i/, /;./Aand the semi-vowels
/w/y /y/ from th96ther vowels /e, ¢, 0, &/, /i/ end /1/
are assumed to be predictable from the assimilation of
sequences of semi-vowels and vowels, This analysls lis
specifically rejected in M on the grounds that /i/ and /1i/
pattern like vowels even prior to semi-vowel assimllation;
so in M the basic vowel system has six vowels and two semi-
vowels,

The remainder of this part of the discussion of
Menomini phonology is devoted to the reanalysis of the vowel
system, Generative phonology provides several descriptive
devices and motivations for a basic four vowel system in
Menomini from which vowels and semi-vowels are derived,
First I present the semi-vowel assimilation rules which
produce /f7 and /&& from semi-vowel-vowel sequences, Then
T discuss the rules which predict /y/ and /w/ from basic
/e/y /o/. Finally I discuss certain apparent exceptional
forms.to show that they have regular explanations,

Thus the follbwing discussions shall prove that
the basic vowels on the left are the underlying pattern
for the segments on the right in the distinctive feature
analysis in (27), Length is also a basic feature, although
it is not represented below, (Long vowels have the same

basic pattern)
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e =0 a - 1 e=zuosavw

compact [=]+]-[*] diffuse [+[=]-T+[-{-|+]+

(27) grave -{=|+|+| compact |-|=|t|=|=|+i= (=
vocelic |+|+{+]|+ grave ..-...|.J++__+:
vocalic {+|{+|+it+|+|+ti=]=~

‘\Ll;hohologi cal rules I———]‘

The Assimilation of Vowels and Semi-voweis.

Post-consonantidl sequences of semi-vowels and vowels
(except /a, a/) are transformed into mid- and high-vowels.,
The rules that treat sequences of semi-vowels and vowels
when morphonemes are adjoined, are. summarized below,

1) After a consonant the first of two semi-vowels
is dropped, (MM 16)

_ 2) After consonant, y, w plus vowel other than a,
2 are replaced by vowels, (MM 20)

(28) a) ~1) y& —> ¢
i1) we =——>o
b) 1) ye—1
i1) we > 1 [all input sequences are

o) 1) vy & y T post-consonantal ]
i1) Wa——> 1
d) i) y@&=——>c¢
ii) we—> o0
e) i) y 0o =—> o0
11) WO =3 O

f) 1) y o —> 0 (no cases given)

W O === O

Examples $(from MM 20 miwless otherwise noted. Fhe outputs

are themselves intermediate forms,)
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a) kony+éwe_~——> konewe _ _
netyanwtewe -3 netyanowew

b) kasy+eth ——p keesih (M 4,29)
kyaswte+t ——) kyasit (M 4,26)

c) pyee-w e— piw
meenw+eenent ——> meenTnent

d) agsseny+eens +ak —) agssenensek
sak+e+pw+eent ——9 sskepont

e) geskwéhté'q_my-l-@w'éw — e skwahteemowaw (M L.29)
sehkw+ohnge+t ——3 zehkohneet
Several modifications of these processes can be made.
First, a general semi-vowel dropping rule can be isolated
from the processes, It must be ordered to follow the
mutations described in (28a - 28d), It incidently describes

entirely the "assimilation" processes (28a,i), (28e) and (28f).

(29) [— cons, - voc] —_— @ /E— voc:l

The combination of the mutatién rules themselves ls

4+ son
- grave
- comp

not gg direct. If we classify the progressive and regressive
assimilations accordihg to the affected vowel, it 1s clear
that there is an interaction between length and height,

Short, low /es/end long, mid /e/ assimilate the color of the
previous semi-vowel, while long, low /&/ and short, mid /e/
become high vowels, That is, processes (282) and (28d4) are
related, as are (28b) and (28c)., Distinctive feature analy-
sis requires that the relations between the rules be reflected



in their formal statement,

(28d) should be segregated in a rule separate from (28Db)

and (28c),

(letters correspond to the labels in rule (28))
?w_u&u “"-Qﬂ- @c\))

(287) (

a) 1i)

d) 1)
11)

b)

c)

L-+

L—:

4

B

comp
grave
on

1 g‘J

-
comp
grave
long
-

ﬂ
comp

grave
1ong_J

g

—>

comp N
grave
1ong_1

comp .
grave
long

* vonalh

—> [+

— [+

grave_ / E

VOC] -
+
+
e
-
VOC] -
+
L-
-
'V'OC] -
+
+
P
voo] |-
+
voé] -
+

In distinctive features the four rules are:?

voc
cons
son

grave
-

vVocC
cons
sSon

grave

voc
cons
son
grave

voc
cons
son

voc
cons
son

(Note in (28'c) that the affected segments automatically
become " —-comp" as a consequence of becoming "+ diff",
See footnotes 8, 15)

Above we saw that rules are combined according to the

features they share,

arrows aré identical in rules (28'b) and (28'0),

)L

87

Thus the processes in (28a) and -

S

o

All the features on the right ¢f the
g
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(30) - comp
- long

+ comp - - Voc i :
+ long —-—§ + diffJ [—- voc] - cons :[
+ son " grave‘

Rule (30) is a correct combination of (28'b) and (28'c) but

it is not a satisfactory representation of the fact that the
vowel raising is a unified and general process, The xuthnmhw
of features in the process could be used to represent an

intuitively much less generai process, e,g. (31)3:

(31) Vg e u'
+ comp + diff
- 1ong —-—}
- grave + grave

That 1s, rule (30) fails to meef the goal of distinctive
feature phonology of representing general processes with
simple rules,

The complexity of rule (30) is due to the fact that
1t must apply to both /e/ and /2&/to the exclusion of /e=/
and /€é/. Suppose that the processes in (29a, 29d) were
preceded by an exchangel2 of short /e/ and short /ee/.

There would then be two processes, a gfavity assimilation of
mid vowels following /Cw-/, (32a),and a raising of low vowels
to high vowels (32b):

(32) (applies after /e/ and /ee/are exchanged when

they follow a consonant-semi-vowe 1 seguence)
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‘Second rule,

- comp

[— grave

b) grave
+ comp

] -——)E!-gravg / [ voc]
s [+ ates] / [- voc]

voc
cons
son
grave
-t

o

vocC
cons
son

[+:|]‘7++ls1

-

That is, after /e/ - /=/ exchange, non-compact, non-grave

vowels assimilate gravity to the preceding semi-vowel, and

non-grave,compact vowels become high,

‘This solution (in particular (32b)) satisfies the

requirement.of simplicity better than (30) but it is now

necessary to include the exchange of /e/ and /e=/as part

of the system,

Suppose that this were to be accomplished

with two processes;

(33) a)

b)

o i
- long
- grave
+

comp ‘:%
- long
- grave

—_— [— comp_] ("eg wmmp ")

-.% E. comp_] ("e -—--)se")

89

Unfortunately a system as in (33) cannot be used since rules

(332) and (33b) cannot epply in any order., Suppose (33a)

preceded (33b):

The output of the two rvies would always

be /e=/ since the /=/raised to /e/ by (332) would subse-

quently be lowered to /==/by (33b) (elong with basic /e/).

Similarly, if (33b) preceded (33a) the unique output of the
system would be /e/.

feature "*

An alternative is to introduce a new

%" which could differentiate those segments pro-

duced by the first rule from those to be affected. by the

13
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o o [ ] =[]

a) - long
- grave] -——» | - comp
+ comp + X

b) [- 1ong“1
- grave] w—mp |+ comp:]

- comp
- X

Although the solution in (34) is adequate it is so complex

that it would critically weaken the simplicity of the two-
process solufion proposed in (32), Furthermore rule (34x)
is entirely arbitrary since there are no motivations in the
choice of what feature "x" actually is, For these reasons
the solutions in (34) must be rejected,

How, then can /e/ and /#/ be exchanged so that (32)
can apply correctly? The answer to this question requires
the descriptive use of variables ranging over "+" or "-",
Essentially, I shall propose that /e/ and /s=e/are exchanged
by a "switching rule" (35) ordered before (32),

(35) |- gravel .
- long ———> E&a comé]
o comp
("a" has the value of "+" or "="; "ua" ig "-" if "a
is "+", and is "+" if "a" is "-",)
Phonological Variables.

Before furtherdiscussion it is necessary to motivate

briefly the general use of variables in phonological notation,

" Consider first the description of assimilation, Suppose
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(as in English) that the volcing of the second segment in
a final consonant cluster always agrees with the voicing
of the firat segment. This could be described by the

following rules.

-

(36) a) L-; gggtr. —_— [— voiced:]/+ cons]———-#

- wot
b) Fi ngtr— — [} voiced:] :-cons
Lt . - voc —dt
+ voiced !

That is, all final consonantal segments preceded by consonants
are unvoiced (36a), unless preceded by a voiced segment (36b).‘
This solution fails to represent the unity of the notion
"ogogimilation®., (362) and (36b) are distinct rules and as
such they do not reflect adequately the claim that assimila-
tion is a single,coherent phonologicel process. This would
be represented, however, if phonclogicel variables ere
included in the phonologicel theory. Using a varlable gt
which can be either "+" or "-" (and must be one or the other
in any given application of the rule) (36) becomes:

(37) [; ngs] — Ex Voiced]/ fgggs -“#

a voiced

Phonological variables are critically neceésary in the

description of dissimilation as a single phonological process,

Suppoée (as in Menomini, see below,) that a root initlal non-

consonantal sonorant becomes a semi-vowel after a vowel and
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becomes a vowel after a semi-vowel, glide or consonant. This'

|
can be represented.;

(38) a) : gggs] — [ voc ]/-i- voc +
; :gﬁs] — E!- voc]/[ voo:] + _

Like (36) this solution falls completely to represent the

concept of a dissimilative j)x;ocess. If the negative operator,

""" is included in the notation;and "w+" is "-" and "y-"

is "+", then (38) becomes::w

(39) L:' ;’ZES] —> [ne vog/E voc]  +

Often processes require phonological variables to

express internal assimilations, For instance, in Menomini

Voicing is predictable from the feature "¥ sonorant":

(40) [a son] — [a vomcedj

Internal dissimilation also occurs, In Menomini, short

vowels are mapped onto phonetic segments in the following
manneri (”ﬂu gm'(-u_n,"‘t_orm.ue“ is not ewtewed siwe it is the sawe F“"""‘“‘."“(%

- comp 7 aw st ically.
(B1) a —=3 A =}- diff 4 ploat )

]

%'——-—)e

0 wemd Y
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- comp
€ ==y I =] + 4iff
- tense
e -
- comp "
U ===y u = |+ 4iff
+ tense
- comp
] ey i =} 4+ 4iff
+ tense
This can be represented;
(bL2) | - long - comp
a comp | ~—> (4o 4iff
B diff B tense

(Notice that the same results can be stated in two rules

(since 211 segments start out "-tense")
(a) [+ diff] ——p [+ tense]
(b) = long Wa ﬁif‘x
a comp eomp
Although this solution also contains internsl dissimilation
I did not present it since it involves (1) an ordering
condition and (2) twice as many segments,)

Exchange Rules and Menomini Vowel Assimilation.

Return now to the problem posed in (33), How can
/®/eand /e/ betchanged? (33a) and (33b) will not give the
correct results,applied in any order, and solution (34) is
complex and arbitrary., Using phonologicsl variables, however,

(332) and (33b) can be combined into a single rules

(43) | - long ~ voc
- gravel ——3 fug comé] [: vo%] - cons
o comp + son
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Since (43) applies only once to change /e / to /e/ and
simultaneously /e/ to /== / there is no difficulty with
order of application, ((43) M@@mbnm teka: (%),

(4k) &) [0, compl-—y[uu comp) /[- Tong (fvm«. @3)
) [:' comp] =» L+ grave] / [—F grave] e (f’w 39"‘5
c) [+ comp]--» [+ diff] / (g'uow 32 l:)

/ all in the environment [- Vbc] - voc]

o’

- cons

+ son - grave

+ voc
(44) can be further simplified to: (The semi-vowel-dropping
rule (29) is now included in 45d,) 15 (See the description of

(53) for the interpretation of overlapping environments.)

(45) a) r['v\a comp]/— 1ong]

b)[a comp].){ [wa graVe]/ [+ Sravg‘—' [" Vo‘ﬂ [: ngs][-grave
+ voc
c) [.a diff] / '

Y
d)f - cons -')Qf/- voc .....[" VOOJ
[ - cond]2s /- vodff 022
Examples : (When not mentioned, rules (45b, c¢) apply vacuously.)
kony+ewe ‘ PYZ® +w
konewe (45d) pyiw (45¢)
piw (454)

netyanwt+ewe sak+e+pw+ee nt
netyanwowe {45b) sakepwent (452)

} sekepwont  (45b)
nee mee nw+e+hsense +m sakepont (454d)
nee mee nwee hsense m (452)
nee mee nwihsene m (45¢)
ne mze nihsensen (454d)

Initial /+o/ Assimilation and "Initial Change!
The phonological rules in (45) allow /i/ and /I/ to

be predicted from morphological combinations of vowels and
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semi-vowels., In wany cases /i/ appears to be part of a root
and not the result of combinations. For example /piw/ in
(45) is the result of the root Apyze+/ and /+w¥. Certain
facts indicate that initial /+o7 is the result of the
assimilation of /+wee/ to /+o/:

(46) a) /e/ - does not appear in first syllable,
b) /i/ - does not appear in first syllable,
c) /wee/ - does not appear in first syllable,
d) /o/ - does appear in first syllable.

If /i/ is always the result of the assimilation of /ye/ then
(lLéa)\explains (46b), PFurthermore, if rule (45) were to be
applied to semi~vowel-vowel sequences following morpheme
boundary as well as following consonants,then (46c) and
(464) would be consistent! /wse/ never appears initially
because it is always transformed to /o/., Since semi-vowels
can appear initially before long vowels, (45d) must be

allowed to apply to inltial semi-vowels only before short,
14 . wpla G wof p
non=-compact vowels: (NO“’— Wk H‘L""&Wvg 4 fo #ad o s ‘“"’>

<#7 ‘
L -
R e R A | e

&<~ long>

(Rm(( Had "™ %y’ \mjcwvdrecl ,d K H«u?“)
Similarly, rules (458=c) must be allowed to apply
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initielly only to short vowels:

(48) a) r[:,‘q, compj /[--E?lg:l
b) Ez com% [x:a gravé /L-!- grave _ VOOS][;_-g?'-a-ve

voc - Ccon <_ 10ng>
c) [o aies] /
"

. + son
1
Certain phonological changes are the reflections of

morphologica; processes, One of these provides further
motivation for the analysis of initial /o/ as basic /we/.
The first syllable of words undergoxvarious changes which are
conditioned by the subordinate clause mode: These changes
are called "Initial Change" (IC) by Bloomfield (M 4,74-9)
(49)
In the first syllable
a) az _
el —>ae
o — 0o (when /o/ is not word initial)
b) 1initial o is replaced by wee
¢) 1initial ya has a prefixed to it

d) after the initial consonant,the sequences wa, y=
have ay prefixed to them

e) all long vowels except those in a~d have /ay/ prefixed

Aside freom rule (49b) this can be represented!



- cons
- grave

(49') a) # —s [+ son / {+ cons] ___ [~ vod]
' 15

a comp] — g! éggge] /# [_- voc]o

c) B —— [~ cons

+ voc 1 + son
- long j:F [— voe| - voc
+ grave - grave
+ comp ’

Exampl esf
ahsamet kwahnet poset
sehsamet (b) kywahnet (a) pyoset (a)

kaywahnet (c) payoset (c)
If initial /o/ is repreaented as /wee -/, then the above
rule (49) will correctly produce the result noted in (49'b)f

Without initial change With initial change
wee +samegtaw wee +sameqtat
wesameqtaw - (48a) wee sameqtat - (49D)

wosameqtaw - (48¢c)
osameqtaw - (47)

Assimilation and Menomini Syllable Structure,

One further restriction on the application of the
exchange rule (48a) allows the structure of Menomini basic
syllables to be highly regular., If /i/ and /I/ are derived
from /Cg&e/ and /C&@@ae/, and both /i/ and /I/ appear in some

roots, then the possible consonant-semivowel-vowel sequences



98

5 e
are: (Notice that basic / C{%g gz / would produce / C g,/
5. 5

which are already basic vowels., ‘Thus the only reason for
such basic sequences could be to represent different sources

forg; % 0 6L At the moment I know of no motivation for this,)
e
X ¥ %
(50) C iwz 2 C  commmn
a

Not only are the possible vowels asymmetric, this restriction

is different from initial semivowel-vowel sequences,(ﬁ@t

(51) #(c>{§,§ ;: C —
[

If the exchange rule (48a) applies only to morphologically
combined sequences and initlally, then the syllabic composi-

tion would be quite uniformf

v/
(52) a) C{‘
w

i g1y

% <
PID Py

(48a) is restricted to morphologicel combinations or initial
semi-vowel-vowel sequences, by the requirement that at least

one morpheme boundary, "+", be present:



(53) a) _ vaa com’o] /{4’} [ 1on] {-l-}
[o( CWP]"" [Vtu grave} / [+ Erave | ==

c) " f o airr]

LS - voc + voc
all in the environment: [ voc] :- ggﬁs <: %gi;r;

(" &x% ooo Ky " is interpreted "at least X or Y". By
convention, the overall environment condition is to be super-
imposed on the individual environments; for example,

"/ L‘F xl Y'i- y] in the environment L+ pl \’+ g] ". 44 inter-
Pretedls/\L 3 Zigl " I use this notational convention
here and below only to increase the comprehensibility of the

written rules; unlike other notational conventions, I am

using this purely for orthographic simplicity.)

Examples
sonwee yan+se m (M 6.36)
sonwiyanse m (53c)
soniyansem (47)

If rule (53a) applies only across morpheme boundaries, basic
/1/ inside a root is represented as /Cy=/, while /i/ which
is developed from morphological combinations is represented
as / C Z{Z-i-} ¥ <:+/:§ e/. The advantage of this alignment is
that the basic vowels which can follow a semi-vowel after a

consonant can be systematicallfy restricted - only compact

vowels can occur.gu(52a)> This allows statement of the
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generel restrictions on Menomini syllables, which will be
useful in the prediction of semi-vowels from basic non-

compact vowels.

(54) A syllable never ends in a semi-vowel preced-
ing a consonant, and is either;
a) a non-vocalic segment followed by a vowel,

b) a non-vocalic segment followed by a semi-vowel
followed by a compact vowel,

¢) an initisal non-vocalic segment, not /h/ or /a/,
followed by a compact or long vowel,

d) an initial compact or long vowel,

- oY -
- voc

- (a - b) [- voé]( - cons |} + voc
+ son {+ comp)

- VocC + voc
(c - 4d) + g- son tl- comp
con + long!
o

The Brediction of /u/ and /u/

There is only one source of /u/ and /u/. First /e/
and /o/ are raised to /1/ and /u/ if a postconsonantal high
vowel or semi-vowel follows aniyhere in the word: (ile., "X"

wo
below cannot contain a k)

CLokg

+ son

{55) [I Xgl?lg] -—)[+ diff] /-—-—-a X [+ cons] + dif

- comp

1
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Examples:

mayecekwaq ———pmaylcekwaq

KONyak =eme——y kinyak
In certain cases (initial syllable, preceding glottal stop)’
short /o/ is also raised to short /u/: (See below, (pr'l-'l@ﬂ) the

treatment of glottal stop,for an analysis of this process,)

(56)
+ voc
- :éggg "'"')D' diﬁj - Voc +son
+ grave /E cons] —— |~ cons [4— cons] E- cons] +diff‘]
~ cont
Example:

kognatwaq ——— kugnatwaq
Thus there is no need to represen: /u/ or /u1/ as basic vowel
segments, (See below, where (55) and (56) are combired. )

Some Exceptional Vowels.

I have shown that the six vowels /i, u, e, o, 22, a,/
and two semi-vowels are predictable from combinations of four
basic vowels, /e, o, &, 2/ and the semi-vowels, There are
in addition several exceptionsl vocalic segments, There are
three basic vowels which underlie /e/) /e/, which do not
cause t-mutation nor do they act as /e/ in vowel assimila-
tion and lengthening, The chart below summarizes the be-
havior of these exceptional segments, and the representation

Bloomfield gave them in M and MM. The regular phonenmic
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vowel which the segment acts like in each phonological

process is listed separately.

MM M In sv-v does it cause if length - phonolo-
assimilation t-mutation changes gical output
e VW & no e e, €
""" "E" @ no = e, &
w  n@m = no e e, e

Each of these segments does not pattern congistently
like any of the four vowels /a, =, e, o/, It is not clear
how many instances of each exception actually occur, 1In
every case there are several solutions avallable which
leaves the four-vowel system intact,

",

In MM Bloomfield sets up a special set of clusters
"nC" and precedes them wiﬂu%ﬁ%'ﬁw in MM). He then orders
a set of rulesf

[57) a) t-mutation (rule 20)

b) vowel assimilation (rule 53)(+4‘X§

c) "eg'empe / ___nC (MM 22)

d) n=~——ph / __;_ c

e) length assignment rules
That is, there are two types of phonetic [hC], those that
derive from basic /n@/ and those from /hC/, All the cases
of "=e" occur. before /riC/ and are raised to /e/ following
the processes of t-mutation and assimilation, so that the
above solution is easily availaeble, It involves, however,

the construction of basic /-nC/ clusters since there is
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no other motivation for them, . This would considerably
complicate the basic cluster system, (See (21))

It is not at all clear what prompted Bloomfield to
develop this solution to the problem, Rule (574) can affect
only sequences set up as /-nC/ in the underlying structure.
Rule (57c¢), also, is not required on any independent grounds,

"e" 35 really an /e/ which assimilates like /se/ and
doesn't cause t-mutation, We could set up a special segment
with these properties, and this is what Bloomfield did in M,
But to do this with distinctive feature notation would
greatly complicate the lexical entries for vocalic segments,
If there are cnly four vowels, the system is?

e = o =2

(58) compact - + - +
grave - - + +

Any 2dditional vocalic segment would require at least one
additional feature which would have to be marked "+" or "-"
on at least three of the five vocalic segments, Since con-
siderations of phonological complexity include the complex-
ity of the lexicon itself, this solution must be rejected,
The slternative abovg:ais rejected on similar grounds)
since it weakens the generalizations which can be used %o

simplify the lexical specification of clusters, (See rules

(23,(?j.) Suppose instead we introduce a rule ordered like
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(57c) above, to precede the vowel length adJustment rulesy

(539) ee———pe /

and we specify that all segments are marked [ - rule 597,
except the few sequences of /eenC/in which "ee" occursy (I
can find only two - thus rule (59) might be classified as
a "minor rule! (c.f. Lakoff 1966), In this case &ll seg-
ments are automatically [ = rule 597, unless otherwise

stated,)

(60) [ 1 = [t rute 59] /--

::;? —_— [-a- rule 59 ) / —

l
]

At first this solution may appear to offer no advantage

over simply introducing a new vocalilc segment and feature

to distinguish it: +the assignment of that feature would be
similar to the above interpretationge, The difference lies in
the kind of empirical claim intrinsic to these solutions,

If a new vocalic feature were to be used, how should we
decide what feature to use? There are many avallable (€0
”tdiffuse", "t voiced", " sharp") and it is arbitrary which
is chosen since the segments are ultimately mapped onto one
of the regular vowels.

It is exactly the arbitrariness of the decision which

indicates that we should use a formelism which has no specific
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phonological claims inherent -to it, The solution I propose
claims exactly what is correct and no moreﬁ Certaln basic
/ee/ which act as /=/ for t-mutation and semi-vowel assimile-
tion are then treated as /e/ in the length assignment system
and thereafter,

"E"

"E" is a segment which acts as /22 /in the entire
phonology but which smerges at the end of the phonology as
/e/. Setting up a separate vocalic segment faces the same
objections as those discussed &r/ﬁ% There is a fairly
large number of suffixes with initial /E/ (at least 20),
Suppose we treated these suffixes as though they were entered
lexically with an inmitiel word boundary, "', and that
t-mutation is no% allowed to apply acrossdf, slthough the
other rules are. Then the regular late rule

+ Voc¢ .
6 -
(61) [— :éggigre -—-}E— compj /# [— voc]O

would apply correctly to raise these /=/to /e/ after the

other phonological systems.,

Notice that this solution has an attendant claim;
namely, that /E/ is a rhonologically systematic exception
related to the 'size' of the juncture preceding a set of
suffixes, Note also that (Cl) solves the problem of being an

exception to t-mutation since the%blocks its application,
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"% ‘

Like "= ", this segment is extremely limited
in occurrence, so that it is probably best to treat it
as a rare /e/ which is marked [ - t-mutation] by excep-
tion,
Caveat,

The exact form of these proposals depends on
the entire phonological system, Since I have not observed
the whole system, nor all occurrences of these exceptional
segments, they may have characteristics which would moti-
vate different analyses, The point of this discussion
has been to show that several descriptive devices are
available which will treat these exceptions adequately

and leave intact the basic four-vowel quadrangle,
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The Frediction of Basic Semivowels from Vowels.

The preceding discussions have organized some of the
restrictions on the composition of Menomini syllables and
heve shown that Menomini has only four basic vowels, The
restrictions on syllables with apparent 'basic' semivowels in
them are so great that it is possible to derive the semi-
vowels themselves from basic /e/ and /o/. 1In this section
I present a set of rules which uniquely assigns the feature
"} voc" to segments marked "+ son" and " -cons" in the lex-
icon,

In addition to the general syllable restrictions
summarized above there are other restrictions on underlying
phonemic forms relevant to the correct prediction of the
feature "¥ voc": (These restrictions sre stated in (62) with
the assumption that basic semivowels are phonemic, the

following discussions utilize these restrictions to predict

the occurrence of /y,w/.)

(62) a) No basic diphthongs occur, A sequence of
two sonorants is always composed of a semi-
vowel followed by a vowel,

b) Semivowels deo not occur between vowels
and consonants, or after the glides /h,q/.

c) Semivowels occur finally (in roots) to the
exclusion of /e,o/ except after semivowels,

a) /ye, yo, we, wo/ do not occur in post~
consonantal positicns within roots, since the
assimilation rules would change these se-
quences to /e, o, o, o/ which can be entered
as they stand,
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These constraints are a rough statement of certain
aspects of the vowel-semivowel-consonant sequences which can
occur in the basic merpheme, They are not exhaustive, but
they do allow for formulation of a set of rules to assign
semivowels, Suppose that segments are entered only with the

+ wt

features "I son", "I cons"., Then the forms with vowels and

v—

semivowels on the right would be represented as on the left,

below in (63), (Capital letters are used to indicate seg-

" congl"
ments marked + sonl but not marked for vocalicness. )

(63) +AnOAE ht+OAE E+ +anwee ht+wee y+
+0EE 0+ +wWyee w+
+kOnE+ECE+0+ +kony+ewe+w+
+0BEskEQO+A+ER O+ +weskewtatyse wt
+AhkOO+AE kO+ +ahkow+ee kw+
+0EKEOCAm+ +wekewam+
+AE n+kApOOE+0O+ +ge n+kapowe+w+
+k A mEO+Ank+ +kee mewtank+
+kAO+0L pfE nfE O+ +kaw+wee pee neew +
+0AOAn+ _ +wawant _
+& skOAh+AEmE+O& OAOQ+ +ze skwah+ee my+wae waw+
+An A mO+AE OE+0+ +ans mwte wetw+
+kEkOQAO+ +kekowaw+
+k /E +EEAO+ +kze +eyaw

Rules (64), (65) correctly assign nt voc",

(64) 2) [+ son E+ voc-]
b) ¥ ['.' voc] / + cons]
j- son

(642),((4b) simply mark. all basic sonorants "+ vocalic" and

all basic consonants "-vocalic", Rule (65) then changes

some sonorant, vocalic segments to non-vocalics,
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(65) + voc
- voc
- comp |—>
- long + diff

(E‘ voé.l) —_— {(a) [+ voo]

The environment statement in (65) must utilize
several substantive conventions which govern the interpre-
tation of (disjunctive) optional segments (indicated by
" )'% and (conjunctive) rule schemata (indicated by "i}%
To operate correctly on the forms in (63), rule (65) must

be interpreted as standing for these four ordered rules:

[+ voc]

+

(66)

fl) [_+ voc)

+ voc 1
- comp - Voc ///" 2) [+ voce
- long \™ 2|+ aqirr

3) {f vog]

L’MJ +

These sub=rules apply only within morphemes - i,e, to the
lexical entries before word formation, Rules (1) and (2)
apply disjunctively with rules (3) and (4)., That is, if (1)
or (2) applies in a particular derivation, then neither

(3) nor (4) is allowed to apply. There is precedent for
this interpretation of rules like (65) which have optional
environments, Chomsky and Halle (SPE) have proposed that
rules with optionallenvironments,e,g. "X(Y)" universally fﬂf+
apply the longer enviromment, "XY", Only if that environment

cannot apply, is the shorter environment, "X" tried,
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A formal mechanism which aytomatically gives this
result is to mark each segment "-rule N" once it has been
affected by rule N, (As we saw above (in the section on
exceptional vowels in Menomini) "} Rule N" lexical features
are required for all segments in any case,) Once 2 segment
has been marked "-flule N by the longer form of an optional

rule, "XY", then ipso facto it cannot be affected by the

shorter part of that rule, "X",

Chomsky and Halle do not state whether the dis-
Junctive application of optional rules ranges over the in-
dividual segments, or entire morphemes, If the snswer were
for a rule with an environmment "X(Y)" that both "Xy" and
"X" cannot apply to the same morpheme, then solution (65)
could not work in eny case, since there are many examples in
which two or more rules from (65) must apply to the same
morpheme, (See the examples below,) So, let us assume that
the disjunctive application of optional rules ranges over
the individuel gsegments, that is, if "XY" involves & seg=-

ment, then that segment cannot be affected subsequently by

environment "X" alone., This segmental disjunction convention

can be stated:

(67) 1) A Rule'R{ stated to include optional
' environmeénts is interpreted as several
subrules applying in the order of longest
to shortest enviromment (By convention
any segment, "[ 1" is counted as longer
Ehan "+") Each subrule. is itself labled
"
Ri o
2) If a rule has an optional environment and a
rule schema, the sub-rules are ordered
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primarily by the optional environment (fol-

lowing 67-1). The sub-rules are secondarily

ordered according the the schema, (A schema

refers to an ordered series,. e.g. " zt+‘vod]"J
+

G

AWS)
N~

A rule "R," is tried in its order and can
apply to %hange a segment only if the seg-
ment is not marked "~-rule R, ", Any seg-
ments mentioned in the envifonment as well
2s the segments affected by rule N in an
application are marked "-Rule Ri" after

its apr~lication,

Notice that conditions (67) allow more than one of the
optional rules in "X(Y)" to apply within a morpheme, but
"X" does not apply to eny segmenits mentioned in the rule
"XY".lé Furthermore (67-2) guarantees that (65) is not
interpreted as heving (66-2) follow (66~3), The examples
below illustrate the operation of rule (65) as interpreted
by the 'segmental disjunction conventiont, (The examples
assume that (64) has applied. The marking "-Rule 65" due

to convention (67-3) is indicated by underlining the seg-

ment.)

+ahkoo+ ‘ +eea0+

+ahkow+t (66=2) +8yao+ (66-1)
' +§X§y+ (66=2)

+kone+ +oeskoo+

+kony+ (66=L) +oeskowt+ (66~-2)

+weskowt (66~7)
+ee skoshtee me+ +22 oe+
+z skwahteeme+ (66-3) +ze wet  (66-1)

+ee skwahte my+ (66-L4)

+kapooe+ +oekeoam+
+kapowe+ (66-1) +o8kewam+ (66-1)

+wekewam+ (66-3)
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Conider now the implications of not using the conventions

stated in (67).

Suppose that (67-1) (try longer environ-

ments first) were not used, and (66-3) could precede (66-1):

+kapooe+

’k+kapmr_;r_e_3+ (66-73)

+oekeoam+

X,

+wekywamn+

(66-3)

Incorrect results also occur if (4) couvld precede (2):

+oeskoo+
+o8skyo+ (66-4)
*'l'_rgéskt_g9+ (66=73)

Thus the optional

+ahkoo+

x +ahkwo+

enviromment " ([ + voc ])

(66-4)

" must be applied

before trying the form of the rules without it,

(67-2) applies to (65) to expand the environments

into sub=rules in the following order.

(68)
ordered
optional conjunctive
| envs, environments
1, 2
L oe. s -

option
env,

— | conjunctive
envs, Ly 2

[} voé] —

ropt conj.

[ ovl,]unctj.v}1 envd  lenv.
envs,

opt. conj.

env - lenv,

conj.
env,

L — =
[+ vod

+

[j‘voa -

G— o] -

+

g

]
g

1

EI- VoG e [-i- vo_clk')

+ ®

-———’Q} vogfs

+
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Suppose that (67-2) were not used, and the sub-rules were
developed by first expanding the conjunctive environments,

This would give the order:

& vod—F vodd (66-1
—[+ voc] (66-2
{[+ voc — + (66-2

—_ (66-1t)

R N .

This is equivalent to the order 66-1, 66=3, 66~-2, 66-4,
which is the same as indicated by (67-2), except that (66<73)

precedes (66-2)., This ordering gives incorrect results, e.g:

" +oeskoo+
*+yBskwo+ (66=7)

It is clear that the disjunction condition e&n optional
environments cannot restrict entire morphemes to only one
application by (65): many morphemes require more than one
rule to apply, to different parts, (See ewwsplegpif), But
suppose that there were no segmental disjunctive restriction
end o1l expensions of (65) could apply; this too would lead

to incorrect derivations!

+z oe+ - +kapooe+
+e we+  (66-1) +kapowe+  (66=-1)
Xtz wy+ (66=L) Kikapowy+  (66-4)

Thus rule (65) critically exploits 211 of the con-

ventions in (67). If the conventions were not available,

the processes which assign(:_ g:g;{ would be unnecessarily

complex! ((69).) _



- long

(69) f Zggp}e - gcl)g r‘ [ vog [+ VOC|

The complexity of (69) is itself the empirical motivation
for the conventions.

This concludes the presentation of the rules which
predict the feature nd vocalic", To account correctly snd
simply for the phenomena it is necessary to assume that
phonological rules with optional environments are interpreted
as applying the environments in order of decreasing complexity.
Optional environments are expanded. before rule schemata, A
further convention allows a shorter environment to apply to
transform a segment only if that segment has played no role
in any of the preceding longer environments. lIn certain
cases this allows different optional enviromments to apply
at different points within the seme morpheme, but never to

the seme segment, The conventions of segmental disjunction

of rules with optional expansions and primary expansion of
optional environments must be proposed as a general formal
universal iffﬁ% dye. proposed at all, Thus, further empirical
consequences of these conventions are necessary to motivate

their unquestioned inclusion in phonological theory,
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Some Apparent Exceptions to this Solution.

The only incorrect results from this system are
morphemes with two initizl semivowels (e.g. /+oeae o+/ above).(_'?.loé)
If these cases are in fact correctly included as regular
Menomini forms, (65) can be modified to include (c), ordered

before (a), (b)s

(70) + voc -
| ok ol
[+ vc@) i {-b voc]

These cases, however, seem to be set up for those instences

where an initial /y/ does not cause n-mutation in =2 pre-
ceding morpheme (blocked by a /w / introduced initially),
and a small number of instances which begin in phonetic
[é@l}vz i -lwhich must be/ {i ng = -—-—/'iith"lr underlying
form, (.See(l}é)t.bc:\/e} I think that these are also exceptional
forms, so (70 c) may turn out to be unnecessary.

Sulution (65) also assumes that there are no post-
consonantal sequences of five vowels in which the middle
three are 2all potential semivowels, For example, the se-
quence /+C a2 oe s — / would be correctly transformed to
/+C sewy « —/ since both the /e/ and /o/ are intervocalic
at the time of (66=~1)'s application, But sequences like
/+C = 0eo = = / would be incorrectly transformed to

/+C e wyy s —/ instead of /+C aewewae—/ I have found

—— ——

no such morphemes, but there do not seem to be any general
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constraints which would rule them out.,

There are some apparent exceptions to rule (65) in
which morpheme-final, postconsonantal /e, o/ do not appear
as /y, w/. In most instances, there are / — Ce+/ before
/+2e C — /, which appear ultimately as /CeC/. {The second
of two vowels across morpheme boundary drops.: see rule
(71) .) The results would be the same as those if the forms
were / - Cy__/; the semivowel=vowel assimilation rules would
convert / —Cy+= C — / to / — CeC — /. Any other exceptions
to (70) would have to be lexically marked as such,
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The Dropping and Merging of Vowels.

When two morphemes bfing two vowels together, a
short vowel drops to leave a long vowel, and the second of

two short vowels drogsf

(my 2] —8 7 9 Fved s __
/1) —+  [Fved

If two long vowels come together they are separated by an
introduced /y/. |

There is a general exception to the rules governing
adjacent vowelsf if two long /a/ are brought together,
instead of infixing a /y/, one of the /a/ drops, 1i.e.,
ﬁ..5)+ (Beese ™2 ....8...." The set of rules below includes
this phenomenon and correctly derives adjacent vowel se-
quences, If these rules apply after the semivowel assignment
rules the morpheme boundary “+" does not need to be
included specifically since rule (68-1) automatically includes
it, and there are no vowel sequences after the semivowel

assignment rules, except those across morpheme boundary.

(72) E—voc —_3 i) E'Voél Elon-g]
i1) [} 1on%] + Voo

1ii) + comp [N + long
Sk el i<t come >
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(Recall that " <x>,,.LY>" is interpreted "if X.,.then
") (72-1,ii) are the same as in (71). (72 iii) expresses
the special case in which /a + &/ is shortened to /a-/.
After thezge rules, y-insertion (73) can apply anywhere

between vowels since the only sequences of vowels are those

left by rule (72).

(73) (y insertion)
g — |+ son

‘2] /e

- cons
- grave /’

B voc]

Some saving can be made if y-insertion (73) is ordered
adjacent to e-insertion, which inserts /e/ following nonvocelic
segments (consonants and semivowels) and preceding consonantal
segments, The two rules are!(features in parentheses indicate

redundent markings; they are included to indicate the over-

lap of /y/ and /e/- insertion)
(74) (y-insertion}
| + son
- Voc '+ voc +
g ——> - cons t: cons)

~ grave
(- comp)

+ voc
- cons

(15) (e-=insertion)

— ——

(+ son)

g—> |2 |[Evodd + [f; oo
- grave + cong |
- comp |

- con

(N,B, -~ all segments markedl” vocé] are automatically "Eﬁiffusé}ﬁ)
+ son
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Using the conventions on the interpretation of "a" discussed, the

above combine into one rule:r,I

o

(76)

son
voc o] voc::]+__[a vo]
cons o cong

grave
comp _J

g—>

Fiovar a4l

J
Examples: (from now on the examples assume that (C‘l’)app]ied

to fill in the feature "* vocalic®

as e+ en + anm "he pushes it back"
asye+esen+an semivowel assignment rules, (70)
asyes+n+ anm (721) :
asInan assimilation rules, (o’z)‘%‘iﬁ\)

a s e@&@+2n+en®o "he blows him back"
asy@+aen+enew semivowel assignmentuo)
asyZ2+yaen+ssenew (78)

asily@neneew assimilation rules.

+n aka-l-apeae +nasosae +ae o+
+naka+apyae + naswse 422wt (sv assignment, (70))

+naka+apyae +naswee +w+ (72 1)
+naka+pyse tnaswae +w+ (72 11i)
nakaplnasow assimilation rules
+pon+m-§
+pon+em+ (746)
porew
+keaso+t+

+kyBswtt+  (sv assignment, (70))
+kyaswtet+ 76 )
+kyasot+ assimilation rules

This completes the discussion of the basic constitution of

Menomini words., The systems discussed are ordered as follows.

sv assignment (7'0)

adjacent vowel dropping \7- )

e/y insertion(76)

t-mutation (20) '
semivowel-vowel assimilation (33))(?‘1 4
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The motivations for this particular order ing are quite
numerous, Here are some of them,

Semi—vowei assignment must precede adjacent-vowel
dropping since the latter rule assumes that the feature
" vocalic"lhas been assigned to all segments, Furthermore,
even i1f all vowels were marked "+ vocalic" by some other
rule, adjacent-vewel-droppling could often apply incorrectly
to delete an /o/ or /e/ which should eventually become /w/
or /y/.

Adjacent-vowel-dropping must precede both e-~insertion
and y-insertion so that they can be combined into one rule.
If the order were the reverse, intermorphemic introduced
/y/ would be inserted incorrectly between short vowels (one
of which is ordinarily already deleted by adjacent-vowel
dropping). e/y-insertion necessarily precedes t-mutation,
since an inserted /e/ often causes mutation in the preceding
/t/. Finally, t-mutation must precede semi-vowel-vowel
assimilation so that there can be two kinds of phonetic /I1/,
those which cause t-mutation (represented as basic /+yaa[&and

those which do not (basic /+we/).

Glottal Stop and Some Late Phonological Rules in Menomini.

After these rules have applied, Menomini formé are
quite close to their final phonetic shape, Several pro-
cesses remain, however, which apply only between word-

" boundaries: the adjustment of length and the raising of
vowels, Involved in these is a systematic set of exceptions
which contain glottal stop; This 1s discussed separately"

in the final section.
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Length Adjustment.

A superficially complex set of processes adjusts
the vowel length of syllables, These processes are outlined

by Bloomfield as in (77).

(77) a) "In monosyllabics, short_vowels are replaced
by long." 08 ~—=> OS

b) "If the first two vowels of a word are short
the second is replaced by 2 long vowel,"

mee hk+am+w —= mee hkam
_ but _
pon+am+w ———3> ponam

¢c) "Anywhere after a long vowel after a closed
syllable a long in an open syllable (a2 syl-
lable not ending in a cluster) is replaced
by a short vowel,"

> kehkamee w
but _ _
> kehkahtam

kehk+am-2e w

kehkaht-am
(78) a) M"If the even syllable after the next pre-
ceding long vowel,,.,.ls open snd has a long
vowel, this long vowel is replsced by a short,"
mamze nawze nehtamow+se +w = mamze nawse nehtamowew

but

> menz:e w

men+ge w

b) "If the even syllable is closed and contsins
a short vowel, this vowel is replaced by a
long vowel,"

mamat+ee hkat+ee w —> mamatze hkaw ( o et & swse il “)Jfa...." 4o
but jﬁw‘hﬁ.& ‘p.tg G? c])

pyse t+ee hka+ee w —> pltee hkaw
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The ordering restrictions on these rules 1limit the
extent to which the environments and processes can be com-
bined, Rule (7Ffa) can, of course, be ordered enywhere in
the length-adjustment system since no other rules affect
monosyllabic words, The most efficient ordering ts to

combine 7fa and 77b:

(1) [+ voe] —> [+ 10ng]

2) /# E vocgg [101‘1; [ e 1 (7'ib)
b) /# E‘ vogg ""*E voc ), #F  (732)

Rules (79a), (194) may be collapsed according to
convention (éH), since rule (792) contains (79}) and they
never both apply to the same word, If a form has two ini-
tial short vowels then rule (80) must apply in its long form
to lengthen the second vowel (recall that the longest en-
vironment of optional rules applies first), By applying,
the first short vowel is marked "-rule 80", so the short
form of rule (80) cannot affect it after the second vowel

is lengthened,

@0 [ vod —F 200l 4 [ vl ([Froe]) Body —

[%he Importance of 'Vacuous' Application of Rules.

The only instance in which the longer environment

cannot epply is if there is nho second vowel, i,e,, if the
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word is a monosyllable, The case in which the first vowel
1s short and the second Vowel is long is important, Rule
(890) correctly has no effect on such forms, since the longer
environment applies vVacuously to the second vowel - it is
already long, But the vacuous application is necessary
even though it has no effect on the second vowel so that
the first (short) vowel is marked "-rule (80)"; if the first
vowel were not merked "-rule (80)" the short enviromment
would apply incorrectly to lengthen the first vowel., Thus
in this cas we see that a rule must apply, even if it has
no overt effect on the segmen{Z]

As they are stated in (71) (78), the other rules
cannot be dealt with so simply., The environments of rules
(78a) and (7§b) can be combined.together,but rule (7%Db)
must precede these rules since long vowels are produced in
(7¥b) which are referred to in (7%2) and (78b). For instance,
the final /-2w/ is unaffected in example (a) below, but in
(b) it is shortened due to the long vowel produced by rule
(7#b). (Notice that /-aw / is an 'open syllable', since it

does not end in a cluster.)

nee kan+a+w "he is left" (4,49)
() nee kantatw (7b) (or g0 , long environment)
nae kanaw output
kee +nee kan+a+w "thou leavest him"
(Q) ke +nee kan+atw (7¢v)
kee nge kan+a+tw : (782)

ke nz kanaw output

-
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Rule (79b) must also precede (73c) as stated., BRule (7T3b)
lengthens certain vowels before clusters which then allow

rule (?3c) to shorten the vowel in the next syllabile.

nee +kogn+a+w "T fear him"
nee +koqn+a+w (?770)

nee +koqn+a+w (7%c)

nee kogqnaw output

Finally, (?7c) must also precede rules (78a) and (7¢b) since
those rules are sensitive to some short vowels produced by

rule (77c).

kehka~-m-28 +w "he berates him"
kehkamz w ({T%c)
kehkeamse w (182)

The complexity and variety of these rules can be
reduced, Suppose that we analyzed the phenomena as con-
sisting of only two processes, one which shortens and one
which lengthens vowels, They could be ordered! (Not in

distinctive feature phonology notation for clarity,)

(1) &) [ j—-{- long]

1) before a single consonant and after a
cluster (7éc)

ii) Dbefore a single consonant, and an even
number of consecutive short-vowel syllables
after a long vowel {(78a)

ii1) Dbefore a single consonant, and an even
number of consecutive short-vowel syllables
starting from the beginning of the word,
(0dd number from first syllable.) ( ride)
and 78a)
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o) [ J—>[ 10ng] -

i)

1i)

iii)

iv)

before two consonants, and an even number
of consecutive short-vowel syllables
after a long vowel (7gb)

before two consonants, and an even number
of consecutive short-vowel syllables from
the beginning of the word (77b and 7¢b)

in the second syllable of a word, after
a short syllable (77b)

in a monosyllabic word (7F2)

These rules can be combinedi( #f 2ii) and (@} bi) are related,

as are (@1 aiii) and ( 81 bii)., 1In fact they are identical

statements except that in the shortening rules ( 8| aii, iii)

(and 81 ail) ,the affected vowel is before a single consonant,

while in the lengthening rules (8 bi, ii) the affected

vowel precedes a cluster,

19

(83) =) [' ]‘*>E;1dné]
b) [j'lj‘—9E-loné}

i)
ii)

1i1)

after a cluster

an even number of consecutive short vowel
syllables (1) after a long vowel, or (2)
after the beginning of a word

in the second short sylleble of a word;
or the first short syllable if there is
no second syllable (rule 80 )

for (a), i, i1 apply only before a single
non-vocalic segment, i wever applies,

for (b), 1i only before a cluster, il e»ungne,
W wevar a-P‘s lies )
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The essential feature of this solution is that
certain processes which depend on the presence of a long
vowell&?? c) and (d))pan be made to apply even though no
long vowel is there, because 1t 1s predictable that one
will be by rule (77 b) (the long form of 80 er(82 biii),)
Thus rule (82 ai) requires that a long vowel be present
somewhere preceding in the word, Rule (8& biil) guaren-
tees that every polysyllabic word at least has a long
vowel in the second syllable, Since words do not have
initisl cluster, the only problem 1s the possibility of
inappropriate application of (82 ai) to the second

syllable of a word with initial short vowel,

This, however, is correctly handled by these
rules., Consider first the underlying form ghkok (M4,.30).
(82 ai) changes this to ghkok, But rule (82 biii) lengthens

the second vowel to produce the correct output ahkok,
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The other processes which can apply before lengthen-
ing even though it ordinarily depends on a long vowel are
(8211), (B2bii), Suppose that in a basic form the first
two vowels are short, In this analysis the rules apply
from the beginning of the word, Consider the basic form

kee nee kandw, In this analysis rule (B2aii) applies to

shorten the /a2/ since the /-a-~/ is the fourth vowel from the
beginning (i.e., the /3/ is two vowels from a vowel which
will be predictzviy lengthened by (8abii )). Subsequently,
the second /e / is lengthened by rule ( Bbiii),

Examples:

kehkamee w os

kehkameew (8L ai) os (82biii)(short
environment)

mee hkam _ _

mee hkam (8 biii) (long env.) mamatee hkaw

memetae hkaw (82 ai)
mamat® hkaw (&2 bii)

mam® nawse nehtamowse w

mamze nawse nehtamowee w 21i(from long vowel)
mamee nawse nehtamowse w ga.4aii(from beginning) r*&?
memee nawee nehtamowae w

kee nee kanaw
kee nee kanaw all
kee nze kanaw 82 biii(long env,)

nee kognaw
nee kognaw aii
nee kKognaw A3 biii(long env.)

11i(long env,) s\w\u.“'a.uaau
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The Analysis of Glottal Stop.

Glottal stop in Menominl is enmeshed in a large
’number of systematic exceptions, In this section I show that
these exceptions are resolved if word initial sequences
/#£(C)Vq-/ are treated as though they are /#¥(C)Va W/,

The arguments for this conclusion come from analysis
of vowel length, raising,and stress, and the phonetic inter-
pretation of glottal clusters, 1In each of these distinct
phonological phenomena the assumption that certain initial
glottal sequences are actually /VqV/ regularizes these forms
so that the genersl rules apply without exception, Thus I
am following the technique used_by Bloomfield of msdifying
the lexical structure of exceptional forms so that general

phonological rules operate without change,

Length Adjustment and Glottal Stop.

Above I presented the analysis of vowel length al-
ternations, Consider rule (gibiii))which guarantees thet
the second syllable of a2 word is long if the first syllable
is not, The only exceptions to this process are words with
the initial sequence /#F(C)VaCV—/., Although the other
rules apply regularly to these sequences the rule (BZbiii)

does not apply. For example;

nee nae qnaw < basic form (MM 31)
nee nge gnaw g4 al
nee nge qnaw gabili

nee nae qnaw output
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BUT (if the -{Iq- sequence is in the first syllable)

nee qnaw basic form
nee gnaw g% ai , : —
nee gnaw output (2’3. bed 9‘«70.(9\ a—ﬂﬂa o g/&@ ﬁﬂz?'ua«?.)

To account for the fact that words with initial short vowel-
glottal stop sequences are not affected by rule(g'l biii)
complicates rule@ﬁ biii):

- -

(s3) [ ]-—)El- lona/# E voc]. firggg] - voc
E co;ﬁ R
&

g ooy
L

(N.B. Note that (83) also excludes sequences of /Vaqv/.

This is acceptable since /q/ never precedes a vowel.)

The above solution inherently clalms that the ex-
ceptional treatment of glottal words is a péouliar feature
of the length-adjustment rules, and is not a property peculiar
to the giottal words themselves, There is an alternative
approach to this, Suppose we assume that the original state-
ment of the length adjustment system (BA) is correct and that

glottal words themselves have properties which block the

application of (82Abiii).
The other length adjustment rules appear to apply
regularly to glottal words, €.8.,

2q 'senee nahkwaq
aq_senge nahkwaq: 82211
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koq “tahkwag (MM 3 3)
koqg tahkwag €2 aii
koq_tahkwaq T2 bil

The descriptive problem is thus to set up forms with initial
short syllables ending in glottal stop which automatically
block (80 biii) but allow the other length rules, There
are meny ways in which glottal words could be temporarily
altered to have this effect, One is to change sequences of
/4 (C)VqC-/ into /ﬁE(C)ﬁqVC-/ by rule (84a) before the
length adjustment rules and then reduce them back to
/#%(C)ch/ by rule (84b), (The feature enslysis of /a/ is

" - VOoOeC 11
- cors |
- son
- cont
. +
@ 2 1) st 752, |
{f voc
- long
. s - voc
#[— voc:lO ~ cons
- son
[._._._1 - cont
: \ { t
i1) §+ vo%—#[j— 101’1%, (
- voc
b) 1) B long} [& voc g"-‘ - gggs [j voél
+ Vo
ii) ] / - cont [f voc
( ! Imms——

The applications of (84 a) and (84 b) are uniquely
determined so that they casnnot interfere with any other

phonological rules. (84 a) applies only to 'glottal words',
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(words with initial -:\'/'qC- s'ﬂ,&lohrles ), and since /a/ never
precedes a vowel elsewhere, (Btkbi) and (8 bii) are uniquely
restricted to those forms produced by (8% 2). The effect
of this solution is to claim that the reason the second
vowel of a glottal word is not lengthened by (B2 biii) is
that the first vowel is already long (due to 8Y aii), (Thus
the second vowel is shortened before a single consonant,
not by rulte (8Xai) as it appears superficlally, but actu-
ally by (8xail).)

Exampl ess

. (the rule order isiﬁﬂ a, 82, Bihb) _[“v nedicakes an uv{'"“'&“n e

nee gnaw

nZ Yoo 9:; a

nee q vnaw 84211 | <
nae gvnaw B2 a1y (22 kil conf “’(’ftg)
nse gvnaw B4 bi

nee gnaw : B4bit

agsenee nahkwag .

aqvsense nahkwaq , gd at

aqu enze nahkwaq B+ aiiil

aqu ense nahkwaq 32 al

Zqvsense nahkwaq 82 Dbil

aqvsenee nahkwaq 8+bi

agsense nahkwaq 24Dbii

kogtahkwag

kogqvtahkwaq gt al

koqvtahkwaq 8¢ aii

koqvtahkwaq g2 al

k% qvtahkwaq ' 8 bii

kogvtahkwaq 8% bl

kogtahkwaq gy-bii

Although this analysis allows the glottal words to be handled

as exceptions, the rules add a complexity of 8 features above
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the anelysis which states the exception as part of rule
( elbiii). Below I show that glottal words are exceptions
to several other phonological phenomena in Menomini and that
the solution outlined in (8%) also resolves these, This
indicates that the forms, not the rules, are exceptional,
end this conclusion is supported by the fact that the analy-
sis using rule (9%) is simpler than any others, if the com-

plexity of the whole grammar is considered,

Vowel Raising.

In the first chapter I discussed some of the theore:
lcal implications of the rule which raises /e/ to /i/ in
all environments, In addition to this rule, there is a gen-
eral process which raises all long mid-vowels if a post-
nonsyliabic high vowel (or semi-véwel) follows in the sentence,

(See rule 18 in Ch, 1 and rule (85) in this Chapter, )

"Whenever the high vowels i, I, u, G, or
the semi-vowels or y, w after a non-syllabic
occur later in the word, the vowel e is
raised to I and the vowel o to G, "
(M. 4,66, MM 35)
We can express this:®
+ long
85 - cons
(, ) + voc |3 E; difﬁ] ]0 E;'voél + diff
- comp
An addition to this rule is that Fé in the first syllable of
a glottal word is raised to 5{" for instance,kognatwég —_—

kugnatwag. BRule (85) must be modified, (Since /e/ does
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not occur in initial syllaﬁlqs, the enviromment of (Bé) does

not need to exclude it specifically.)

(86) [ 2o asod]
/i) E-‘-io‘ng:][ ]O [- v’oc] [—cons]

+ 4iff

voc
son
cons
conp

/ 11) # [— vocjo[-_'—_]

Of course, if the initisl /o/ in a glottal word were
actually a long vowel ) thén rvle (86) could apply without any
addXtional complication, This is the case if we use the
analysis of glottal words outlined in (8%). Rule (8%ai1)
lengthens the vowel preceding the /q/ of glottal words,

If the raising rule (88) follows (@Y% a), syllable
initial /o/ in glottal words is lengthened to /5/ by (B aii)
and then raised to /U/ (by (85)). (BYDbi) follows to shorten
the /4/ to /u/.

kognatwag input
k§anatw_a_1q 421, BYais
kugVnatwaq 65

kuqnatwaq gy bi, 8¢ vii

Thus the use of the analysis in (8%} allows the raising rule

to be simply stated,

Glottal Words, Stress, and Phonetics,

Neutralization., As part of the phonetic rules,

Bloomfield writes?

"Initial short vowels are often spok:n
with tongue position indifferent as to
height and distinct only as to front or
back." (M 1,17)
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>

That is:
- diff
(87) E- vocJ—)E compac_i]‘/ # E voel

This occurs except in glottal words, in which initial short

vowels maintain their gravity distinctions. To account for
these exceptions we would have to change rule (87):

([} cons]
(88) EF vo_c] —-—)E gi;f)] /:#5 [ vocjo_ - cons"‘

lj cont)

[3 soéq

This complexity (4 additional feature§ is avoided, of course,
und;r the assumption that the first syllables of glottal words
are long at this poinf in the derivation., This will be the
case if (§7) follows (B4 a) and precedes {(B¢Dp).

Stress.

The above héight neutralization rule (§7) may be
related to stress, It is always the case that initisl short
vowels are unstressed, The same exception appears here,

namely that the first vowel of glottal words is stressed

much more than any other short vowel is ever stressed,

If we interpret this observation as meaning that
these vowels have primary stress (since short vowels other-
wise receive secondary stress at most) then this would surely
be an exception to the general stress rules, (See rules 10

and 11 in Ch, 2).
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This complicated difficulty (at least 4 additional
features) is resolved if the initial sequence of a glottal
word is fgcﬁrgvc rather than ﬁcz qgC. In the former case
" the first vowel is regularly stressed primary and the vowel
following the consonant is then subject to secondary stress

(if the other conditions are met),

aqsee nyak input
2qVsee nyak pHer, B4 aii

qVsee nyak primary stress - Ruk¥ 10b,Ch,l
sqVsee nyak secondary stress-Rule 11, "
dqsee nyak g4 bi, 84bii

Quite clearly, the glottal-vowel=dropping rule (814'-b) must

also be ordered after the stress rules.,

The Exceptional Terminal Clusters /ack /gs/

In particles and some exceptional nouns the clusters
/=qc /=-qs / occur regularly, These constitute exceptions o
the rule (see Ch., 2) discussed above, which applies to leave

only one non-vocalic in word-final position?

(83) [ ]f——,ﬁ / E- voc]i [4\"""]#:

/ (ol #
1 1

There are several exceptions to this rule, notably with the

terminal clusters /-qs/ and /-qc/.

nouns particles
nekigs ceyaqs (17.4)

namee qs kiage  (17.4).
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There are only a few noun exéeptions, but there are mamy
particles, However, it is not the case that rule (F9) does

not appiy to particles in general, For instance,

"Particles are formed from roots by the
additions of. a zero suffix which demands
mutation of final N and t, and could well
be set up as+et" T E,G,, (17.4)

nouns particles
wet- , wec
&n es

Thus these particles are postulated as having the structure:
( (noun) +e), Rule (89) operates regularly to drop

the final /e/ after t-mutation, BRule (84) also operates to
leave only one final non-syllebic in the following kinds of

forms? (M 17,4, 17.2)

root particle
asetze aset
kakIcp- kakIc
pehk- peh

nekotw- nekot
Thus the exceptions.ending in /-q¢/, /-qs$/ are unique to
those combinations and not a2 general property of all particles,
Then each instance of this is an exception to rule (B9) which
must complicate the markings on the lexical items themselves,
The number of such noun exceptions is small (Bloomfield lists
only two) but there are many such particles, This could be
deécribed in a phonological syster in which each lexical item

ls merked for those rules which (irregularly) do not apply to
it, (It is assumed that a rule applies unless there is a
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marking to the contrary (See Halle ang Chomsky-SPE),) In a
system like this we could treat the above exceptioms by the
following rule?

(90) namee qs »
nekigs - “">E rule (M)]

( q{§ ) particle

The complexity of this rule 1s quite high (at least 8 features
and 3 segments excluding the noun exceptions) but something
like it is necessary to account for the exceptions to (89).
Suppose, instead, that a Vowel introduction rule 1like
(B%ai) inserts = vowel into the position following glottal

stops in the final clusters of the basic form of particlese

voe
(90 * voc | cons
(€ 1) - 1ong_] / Sont +e) particle
con

If this precedes rule (89) then that rule can apply regularly,
Particles originally with final glottal clusters at that
point in the derivation now have a final single syllabic,

For instance, the above rule takes the particle form

cayag © + e and transforms it to ceyag VO + e; this is

changed to ceyag Vs+e by t-mutation., Rule (849) applies to

drop the final /e/: ceyaq Vs, Finally) the glottal-vowel
dropping rule (34 bii) drops any vowel following a glottal
stop to produce the correct output for the particle, ceyags, -
Note that (B84Dbi) does not shorten the final vowel of such
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particles, since it applies thy to pre-glottal vowels in the
first syllable, Monosyllabie particles have short vowels in
genersl, so (B% bi) does not produce incorrect results here,
as well,

In this way we can explain the exceptions to rule (@9)
with relative ease, The vowel-introduction rule (7|) above
can be combined with the earlier vowel-introduction rule
(84 21)., (N.B,; Those particles (there are a few) which
do not follow this rule will,of course,have to be marked

as exceptions,)

The Exact Form of this Solution.

The above considerations overwhelmingly require the
adoption of the vowel introduction-deletion solution (B4) to
the exceptional phonological development of glottal words,
Eésentially this is a claim that the rules are general
and that glottal words have exceptionel shape, rather than &
claim;:g that the particular rules have exceptional forms
of application,

It is important at this point tc notice that a solu-
tion equivalent to the introduction of a vowel into glottal
clusters, ﬂnr@%‘ai),is to assume that the vowel is lexi-
cally present in thé underlying forms, and deleted in all
‘but a few cases (initial syllables, final particle clusters),

I have no direct evidence for this except for the peculiar
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distributional properties of)glottal stop, 1t is the only
non-vocalic segment which never appears before a vowel in
basic forms, However, since no phonological properties of
the introduced post-glottal vowel, except the vocalic quality
itself, play any phonological role and because the vowel
is'completely predictable where it is needed, there is no

reason to assume that it occurs in the lexical forms,
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FOOTNOTES - CHAPTER 2

"Menomini Morphophonemics® in Problemes de la Phonologie
Synchronique, TCLP, 1939, pp. 105-(35,

Eastern Ojibwe, Ann Arbor, Michigan® University of

Michigan Press, 1956,

The Menomini Language, New Haven, Connecticut: Yale

University Press, 1962,

-~ Note, Throughout this chapter double quotation marks
indicate a direct quotation from Bloomfield or other
writers, Single quotation marks indicate terms‘not
used by Bloomfield, but used in current linguistic
discussions., The forms of phonologicdl notation in
generszl are taken from Bloomfield, although other
conventions aré used when in my own discussions,

For example vowel length is indicated either by a
bar above the vowel, or a colon following the vowel,
Phonetic sequences are represented with parentheses
"( )" while morphophonemic and intermediate forms

are rcindieated by slashes “ oS
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In doing this Bloomfield)was not only followiné
Panini's grammar of Sanskrit., The notion that
grammatical components are ordered appears in the
Prague School grammars, . See Vacha?(ed.), Prague
School Reader, pp. 33-59.

See his Language (1933) for an elaborstion of this
distinction,

See below for demonstrations that Bloomfield's under-
lying lexical forms were in fact abstract and that
he was aware of this, His general presentation of
morphology is, of course, quite taxonomic since he
was not concerned with the generation of allowable

morphological combinations,

Of course the notation used and the basic assumptions
made can determine which theory turns out to be the
"simplest," So in the last anselysis, the particular
choice of a given description is not somehow mysteri-
ously "forced" by the actual facts but also requires
prior decisions as ©vo what is important in the des-

cribed phenomena,



10.

11.

12,

Such empirical claims aséume general conventions for
mapping a grammar onto speech behavior. See Chomsky
and Halle, 1967, for general discussion; Bever, Fodor,
and Weksel, 1965, for discussions of the empirical
basis of linguistics,

Purther examples of this kind of claim are found in
Troubetzkoy, TCLP, Vol, 5, pp. 88-115.

In actual output of the phonologicel rules the second
vowel 1is shortened to give nathne w (See Chapter 3).

For instance, see Eastern QOjibwe and Hockett's "Potawatomil

phonology," IJAL, 1948,

See Bloomfield's Language (1933) for his notion of phono-
logical features, It is possible.that Bloomfield intended
the morphophonemic-phonetic mappings which were left
inexplicit to be asccounted for on a universal basis,

See M 21.4 - 1.45 for examples of the phonetic statements,
Harris, Z;' Methods of Structural Linguistics, Chicago,

I1linois: University of Chicago Press, 1951. Appendix
to section 14,32,
See T, Bever, A note on Bloomfield's "Menomini morpho-

phonemics," Unpublished, 1962,
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FOOTNOTES - CHAPTER 3

At the moment, very little is known about the details of
this mapping.
In Menomini, any sequence of at least two non-sonorants’
must be a cluster, In the notation used in generative
phonology,lxﬂﬁ indicates M"at least n adjacent segments
6f type X and not more than m," Rules of the form
[aFi]—}[BFJ] /fpr] —_— Equ]
are interprefied: "any segment with the feature speci-
fication "a" for feature Fi is rewritten as a segment
with feature specification "B" for Fj, and no other
feature changes, in the enviromment following a segment
specified "y" for feature Fk and‘preceding a segment

specified "&" for feature Fq. F are drawn

i, J» Py q
from the set of distinctive features. a, B, y, & must
be "+" or "_". A

There is one example which would appear to indicate that
/e/ is &lso inserted before /+h-/® myanow+h —smyanoweh
(M 4.4). I think that this must be treated as an ex-
ceptional form since it is a genersl rule that no mor-

pheme begins with a glide /h/ or /q/. See rule (8), below.

Notice that if multiple application of rules were sllowed,
the above system could be simplified tof[ ]"’ﬁ /{-— voc] =

which in many ways better captures the intuition that it
is the final "open" syllable which is deleted,.



In MM the orthography 1s the reverse of this: "n" is
the mutating /n/, and "N" is the /n/ which does not
mutate to /$/.

Phonetically /p, t, X/ are unvoiced lenes: /m, n/

are as in English, /c¢/ is a post-dental affricate and
/s/ is a continuant sibilant at the abstract level,

A late phonetic rule softens /§/ and /6/ to a point
midway between [s] and [gj, and [c¢] and [gj. See

MM fn, 1, and M Ch, 1,on pronunciation,

Note the relation of "natural -class" to the Prague
School archiphoneme; a "natural class" that is neutral-
ized in certain positions in the phonology of a lan-
guage would be represented by the Prague School as a
particular archiphoneme, Of course, in general, the
simplest generative grammar should be the one that makes
meximal use of these natural classes, since they claim
implicitly that they are reievant classifications of
phonemes for all languages.

It is the probable universality of rule 15 which gives
this argument its real force, The redundancies among
the features could be utilized in many other ways, The

problem of how to build universel constraints into

- phonological theory (except by listing them) has not

been solved,
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12,

The ordering of putatively universal redundancy
rules like (15) poses a'éomplex paradox, Surely (15)
must apply early in the phonology so that later rules
cen apply to segments marked "% continuant" snd "+ stri-
dent". At the same time (15) must apply after rule (17)
so thet /@/ which becomes "+ nasal? by rule (17) can then
automatically become "~ continuant", This kind of prob-
lem indicates that universal redundancy rules are not
ordered within a grammar, but normelly apply at any
point in a derivation where an appropriate segment is
produced by other rules, See Chomsky and Halle, SPE
(1967).

/am/, /st/ occur rarely in foreign or derived forms
(M 1.3). In MM, Bloomfield sets up combinations of
ﬁﬁyfollowed by consonants, but this is to handle an
exceptional vowel and is, in fact, incorrect,

Of course the conclusion that phonetic["gg nﬁ}is moxr-
phophonemic / %g . 3 / assumes that morphophonemic %@ n+e
in Bloomfield's analtysis élways appears as phonetic
[g} s + é} That i1s, that /q, h/ never occur before
true, non-mutating /n/. I have found no counter-
examples to this assumption,

Bloomfield, "Algonquin sketch" in Holjer, Linguistic

Structures of Native America, Bloeomington, Indiana;

University of Indiena Press, 1956,

I am indebted to Professor G, H, Matthews, who suggested
the exchapge'solution to this problem and who was
instrumental in the early development of variables‘

in phonological notions.



13, Notice that if distinctive features are not used, the
solution in (34) is equivalent to the introduction and
deletion of a new segment "X" 1) e X

2) ae—>e
3) X —ee

14, The negative operator "n" is necessary if "a" are used
for assimilation, since without "n" the difference be-
tween "[+ acutel™ and "[- grave]" would be substantive,
a process like palatalization ([ ] —[+ flat]) would
be stated as assimilative to "[ + grave]" vowels$y but
as dissimilative to "[ + acute]" vowels, Notice also
that the statemenf of dissimilation in a single rule
1ike (3q) requires that features be binary., If features
had three values, "+", "-" and "o", how could we inter-
pret the segment "w«voc"?

15, - There is a slightly different solution which I lnclude

here for the reader's consideration,

[“ °°mp}-)E- airr] / /E' voc] [: gggs:( Eﬁ‘q

aAlong

[-— difﬂ#&- grave] / [+ grave] S
oo g /1 ved — [2305)]

At first glance this solution does not appear to be more

comprlex than (45), However, some considerations below
show that (45) is the simpler solution for the phonology

as a whole, The crux of the matter 1s the restriction
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17.

6f (4sa) to sequences brought together by adjacent mor-
phemes, If this 18 done, morpheme internsl semi-vowel-
vowel sequences can be simplified. There is no simple
way to develop the ssme effect with the rules suggested
in this footnote,.

A solution in which /e/ snd /es/ere lexically Te-
versed is not viable here since the phonological need
for the exchange arises only when C-SV-V combinations

are produced by morphemic combination, When the mor-

' phemes occur in other contexts, then the /e/ and /fe/

must not be exchanged, Also the /e/ which partici-
pates in fhese alterations (to be changed to /aa&is
often the introduced epenthetic vowel, which is /e/
elsewhere, not /=/.

Note that in all these rules it is true by con-

vention that if a segment 1s made "[+ compl" it is

automatically made "[- diff1", and if it is made

"+ dirfl" it is automatically made "[- comp1".

The feature "- rule Bi" can be lexicel as well as
introduced by the application of rule Ri jtself,

That is, some exceptional morphemes are marked lexi-
cally that particular rules do not apply; these mor-
phemic features effect every segment in the morpheme,
Notice that if SV-assignment rules applied after e/y
jnsertion as well as before, the feature "a voc"

would not have to be specified in (75). This is the



only-clear motivation for a phonological cycle (see

SPE Ch. 2) in Menomini which I can find end 1% 1s not
compelling. BRule (70) has been discussed as applyling

to single morphemes, only. Because of environment (70 c¢)
and (70 b) the rules éellnot apply to any morpheme due

to the nature of an ad jacent morpheme,

18, Im distinctive feature notation (80) appears as

&+ voé} S: 1ongl
1) L son]z—- (_ Vocﬂ:L

e ol 12 E05g)) [ vl voed

111) {"’ 1ongl ([— voc/lo g; ngg]\)‘ ) E.. vocl O""E-vocll
b
(80 2)

—'>S;+ lon 1
15)#&;- voc) &"‘ {gis/bow - vocl — (- voc_:]

) E— Tong) @- voe( g |n vofngl Y_ voc {_ voc]-z

~ +
vi) ({» vogo Xgr (: voc) 4

This can be simplified first by collapsing (ii) with (11i)

and (iv) with (v)



{80 b)

E- voc] —>& 1ong:l ‘
/1) (- sonlz— (- voclt

| (11-111)/& inaz@: voc], g_'_'_' Xg;g})@w E—- voc O—-—i—voc]l
—> (+ tong |

foonal§ (7o (23550 ) (- vod o v

(vi) #({i— vocjo {f zg;g]) Si— vOc]O —_—

Rules (ii-1iii) and (iv-v) can be further combined,
(80 ¢)

{;,. voe .__7& 1ong1 /i) C— son_]2-—(: vocjl

(iv-v)

-VOoC 1

(11-111? "
£+ 1ong \_E' voc]o t Ig;g}%pﬁ- voc o

(iv-v) - voc ,

[ [
(+ voc) = [+ 1ong] (env. 1v-v) ()

I

o0 A (E ey [F15]) (- vedo —
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This can be further combined to

(80 4)
&l- voc] ~—7E long:l i) g_" son| 2 E’ voc}l
/(11-111)
(11-111) \-voe '
# ’é |
f-i- longj_’ ( >[—v00-—-
N onD Y:VOC]Z
(1v=-v)

E‘ v°°;]o S:fwl)gn%
o #( )—

£+ voc ~—->E- 1ongj(
/(1v-v)
/(vi)

f ! 1]
"Numbered parentheses, }é‘z %/g s indicate two sequences
1 1

"X - P" and "Y - Q",) (804) is opaque to immediate inter-
pretation, I include it to show that the solution in (80¢)
is in fact simple, and a simplification over Bloomfield's
solution,

The numerical concept of "ODD" must be included within
the phonological theory %o account for processes which al-

ternste syllables (or other segments). » It is clear that



RO )

rules like (ii-iii) and (1v-y) cannot apply the longer
versions of the rule first and then the shorter, as indi-
cated in convention (6]). If this convention for dis-
Junctive rules were to apply to alternating rules, only
the segments at the end of the alternation would be
affected, All preceding segments could not be affected
by the shorter enviromments since the longer application
would block the shorter,

Thus alternation rules must apply simultaneously to
all segments within a morpheme, This is automaticslly
accounted for if alternation rules can directly use the
enviromment statements 'odd' and 'even', rather than

recreating the concept with optional environments,
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APPENDIX

Summary of Major Rules Discussed (In their final form) and
Their Order of Application

Syllable Structure ((54%), page 100)

A syllable never ends in a semi-vowel preceding
a consonant, and is eitheré

e) a non-vocalic segment followed by a vowel,

b) a non-vocalic segment followed by a semi-
vowel followed by a compact vowel,

c) an initial non-vocalic segment, not /h/ or /a/,

followed by a compact or long vowel,

d) an initial compact or long vowel.

- O -
- vVoc

(a = D) [— voc] ¢[- cons)» | + voc
+ son & compy

- VoC + voc
(¢ - 4) + + son g {+ comp
+ cons 0 + long

Clusters ((23), page 80)

~ [+ cons S (1.e. "before
>l nasal]/‘ ﬁ[' voc]ﬁ * "or after (-
[+ grave
[— vo%" —> |~ strident + cons:l _

|- continuent

-+ strident
E’-—-> - grave 1 + cons] £+ cons]

voc] ")
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No Initisl Clusters ((2), page 71)

Y ]——>-cons /

Initisl Segments ((8), page 74)

[-— son] —_— Y_+ cons]

Voicing Assimilation ((40), page 93)

[a son| ——> avoicea

Tnitial change ((49 a-c), page 97)

— (-]

/

+ son
(8) & —> ngs [-i- cons| [— voc]
grave '# 1 R L+ 1ong]

- 1 I
(b) [u iﬁﬁ;ﬁ] .\; gggJ /#{ voe 1 g

cons

(¢) 8 —P»

TFI1 4+

comp

voe + son
long $ C— voc ]:(L) — | - voc
grave - grave



Semi-Vowel Assignment (‘(70 ), page 115)

+ voc (c) +
- com - Vo
- 13115 [*d,,ﬁcj ([+ voc]) ——— {(a) + voc

Adjacent Vowel Drdp ((72), page 127)

i) -[+ voc| + - long
fvod—e /) ) [[Tomgd +)[ 17

111) + comp V4 + comp
(" greve + grave

e/y Insertion ((75), page 11Y)
+ son
a voce w o8 YOO
¢ — cons [‘V\ ot thl + + LLOWS
- grave
-~ comp

t/® Mutation ((20), page 79) _ Coms

- nasal + ok
..—--—--—7% striden';:] — = gTave
- grave - comp
Semivowel - Vowel Assimilation ((53a2 - c¢), page 99)

voc
- grave
son o 1ong
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Semivowel Drop ((45 d),’page 9%)

Forloe /vd — [t

Glottal Word Reinterpretation ((842), page 13p)
i) ¢ -“‘)f. voce ]
- long r.
' 11+ vocg]
- lon
2 - voc
[-voc.]o y - cons

11) t ]"’E 1ong] \/[-._1—0-;1;

- COon

Particles with Final Glottal Clusters ((91), page 137)

+ voc
g —> 1ong]/

Finel Segment Adjustment ((89), page 133)
[ ]1 —>g @/ [ VO(i] [-i-‘\?(?c]
o) L1

voc

cons + Qe )

son particle
cont




Length Adjustment ((8Z4), fubukelgs)

E!- vo.c]--5§ long] 1) E-'sorﬁé—& vo’al

/'(11-111)

(11-131) 4 i (\[-vocjl
fraome] S (
(2]
b wed, [* 72,
(vi) 7‘5& ( ) -
E- voc\—> ]_} 1ong]/(

(vi)

ivey)

Initial Vowel Raising ((55), page 100)

-+ long T+ Sow

+ voc [i- aser | ] - vor-1 { °°nS]
[- comp / [ 0 + diff

Glottal Word Adjustment ((8Y:), page 130)

[-4- voa—)E- long \ /f,ﬁ- voc](z) — [: ngs] [+ ch-]

- son
- cont

i1) —y [ / + voc

ee -~ Raising ((61), page 105)

[- 5] — [ com]) . / 4 vy —



@ - Raising ((7), nagé 73)

e / [,f roel Lol — [+ cons]

Vowel Phonetic Interpretation ((42), page 93)

- long - comp

o comp —p na 4iff
B diff B tense
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