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I. INTRODUCTION

One of the goals of generative grammar is to formu-
late an evaluation measure that will determine the most
highly valued formulation of a grammar. The evaluation
measure is much more than counting features; it is the full
set of notational conventions (Chomsky, 1965. 44), It is
claimed that these conventions account for the abllity of
language learners to construct uniform grammars on the basis
of exposure to disparate data.

It 18 implied that a person learning a language will

attempt to formulate generalizations that can easily

be expressed (that is, with few symbols) in terms of
the notations avalilable in this theory, and that he

will select grammars containing these generalizations
over other grammars that are also compatible with the
given data but that contain different sorts of gener-
alization, different concepts of '"natural class," and

8o on. These may be very strong claims, and need by

no means be true on any a priori grounds, (Ibid., 45)

So far there have not been many attempts to test the
evaluation measure on a full subsectlon of the grammar of a
non-Indo-European language. It is therefore of theoretical
interest to see if the conventions established will be equal-
ly applicable in a fairly comprehensive study of a language
qulte different from Indo-European.

A second thrust of current linguisties is to search

for those data that support or refute conjectures about
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language universals in order to make the strongest possible
olaims for the theory of language by restricting the possible
forms of grammars. In this endeavor linguistic theory has
probably not yet made claims as strong as those asserted for
the evaluation measure:

« « « We are very far from being able to present a
system of formal and substantive linguistic univer-
sals that will be sufficiently rich and detalled to
account for the facts of language learning. To
advance linguistic theory in the direction of explan-~
atory adequacy, we can attempt to refine the evalua-
tion measure for grammars or to tighten the formal
constraints on grammars so that 1t becomes more dif-
ficult to find a highly valued hypotheslis compatible
with primary linguistic data., . . . lhus the most
crucial problem for linguistic theory seems to be to
abstract statements and generalizations from particu~
lar descriptively adequate grammars and, wherever
possible, to attribute them to the general theory of
linguistic structure, thus enriching this theory and
imposing more structure on the schema for grammatical
description., Whenever this 1s done, an assertion
about a particular language 1is replaced by a corre-
sponding assertion, from which the first follows,
about language in general. . . . In short, I am
making the obvious comment that, wherever possible,
general assumptions about the nature of language
should be formulated from which particular features
of the grammars of individual languages can be
deduced. (Ibid., 46)

In general, it should be expected that only descrip-
tions concerned with deep structure will have serious
import for proposals concerning linguistic univer-
sals, Since descriptions of this sort are few, any
such proposals are hazardous, but are clearly no less
interesting for being hazardous, (Ibid., 210)
The profusion of languages in South America makes it
a rich hunting ground for the linguist. The names of more
than 1500 South American Indian languages have been recorded,
though as Alexander von Humboldt once observed, a more con-

servative figure would be more realistic:
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The historians of the Conquest, as well as the eccle-
slastics who have described the progress of the Mis-
sions continually confound, like the ancients,
geographical denominations with the names of races,

They speak of Indians of Cumana and of the coast of

Paria, as if the proximity of abode proved the iden-

tity of origin. They most commonly even glive to

tribes the names of their chiefs, or of the mountains
or valleys they inhabit. This circumstance, by
infinitely multiplying the number of tribes, gives an
alr of uncertainty to all that the monks relate re-
specting the heterogeneous elements of which the pop-

ulation of the Missions are composed. (1852, 298)

There were, nevertheless, a great many languages, and
the plcture has not been much clarified since Humboldt's day
because, compared with the present state of language classi-
fication and description 1n‘North and Central America,
lingulstic work is just beginning in South America.

Among those which were early recognized as distinct
language families was the Panoan group (De la Grasserie,
1888), which in a more recent grouping (McQuown, 1955) 1is
listed as comprising some eighty different languages. Un-~
doubtedly the problem of name reduplication has caused the
Panoan number to swell beyond what would have been estab-
lished if accurate linguistic data had been available, but
the Panocans were still a sighificant block among the Indian
languages of South America. Today there are perhaps only
twenty or so Panocan languages in active use, scattered
between the Amazon in Peru and Brazll into northern Bolivia.
Most of these languages are spoken by small groups in
varlious stages of acculturation.

The Capanahuas are among the more acculturated. Most

of the younger adults are bilinguals (Spanish-Capanshua) with
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an increasing tendency to prefer Spanish. They llve on the
Taplche and Buncuya Rivers in eastern central Peru and num-
ber about 400 speakers of which about eighty speak a
slightly divergent dlalect not included in this study.

There have been, to my knowledge, no previous gener-
ative phonologles of a Panoan language. Such descriptlons
as exist are not concerned with the questions that are
currently being asked in linguistics to construct an explan-
atory, unified theory of language. There are, then, two
goals for a study of Capanahua phonology: first, to make
avallable to lingulstic science data analyzed from the point
of view of this unified theory (though still in its nascilent
stages), and second, to test some conclusions suggested by

those data, with respect to language universals.
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The phrase structure and transformational rules pro-
vide the strings of formatives to whlch phonological fea-
tures are assigned and also are the source of the labeled
bracketing needed by the cyclical rules and word juncture
rule. They are also the source of some syntactlc features
that are given phonological values by the MP ruleé. and
they defline the concatenation of sentences that hitherto
has been called paragraph structure (Loos, 1963).

Therfollowing discussion presents only those base
and transformational rules that are relevant to the factors
mentioned above. The base rules necessary for a full grammar
will be more complex by the addition of symbols but are not
expected to be different in other respects., Rewrite rules
will be prefixed with R and transformational rules with T,
for identification.

R1 Sent -~ # 5 # ({Ex"l})
(NP)R

Sent: Sentence

S: sentence

Excl: exclamation

NP: noun phrase
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A sentence may be followed by an exclamation or by a
vocative noun phrase, but not by both, Only one exclamation
follows a sentence, though several vocatives may (indicated
by the n supercript on the NP parenthesis). Exclamations
are words like tanyhow,! t'then,! and 'well.!

riboki ta ?In ka?ipiki, kokan

upriver I went, Uncle

?fa ta ?In hawi, maman, papan

I have come, Mother, Father

kaw!l, ?ika?i sin

g0 well (Well, go on!)

R2 S - (#8 #1 rd (NP bitan) NP PP (Mar # S #)

Md: mood indicator

bitan: conjunction 'with!

PP: predicate phrase

Nar: narrative conjunction

The Capanahua sentence can be expanded indefinitely
by conjoined sentences, indicated by (Nar # S #) at the end
of rule 2. In order to account for the possible expansion,
the rule must elther allow the conjolned S to be recursive in
linear fashion as in rule 2, or it must permit recursion by a
more general rule (# Nar S #)". The embedding of the con-
jolned S in rule 2 will produce only a right linear expansion,
while n superscript embedding permits branching expansion.

{(The trees omit the Nar and # symbols.)
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Right linear expansion Branching expansion

/\ /¥\
/\ //\ VAN aN
N\ /N
SN

The structural index of the T rules that embed con-
joined sentences requires that the tense of each conjoined
sentence be identical to that of the preceding sentence. The
subject, object, and time NP deletions in conjoined sentences
are also based on identity with the preceding sentence. The
right linear expansion permits this to be done in a very sim-
ple manner, for the convention on ecycling requires the cycle
to begin on the most embedded S, In the branching tree, NP
deletions will destroy information needed by later rules if a
right-hand branch 1s not always cycled before a branch to its
left, unless deletione are delayed until the information 1is
no longer needed to establish NP identity. However, this is
not a strong argument againet the branching recursion, for
delay of NP deletion turns out to be necessary for the right
linear expansion as well (see T 13, T 14),

Stronger evidence for rejecting the branching tree is
that Capanahua conjoined sentences show no evidence to sup-
port the underlying lmmediate constituent analysis of a
branching recursion. The only permitted form of sentence
conjoining is sequential: ", . , and then . . . and then

« » » &nd then . ., " There are no sentence conjunctions
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corresponding to tor! or fand' in English to produce sen-

tences like the following examples.

la., I will go and tell him about it.
2a. I will go and you will stay.

3a. I will go or stay.

ba, I will go or you will stay.

5a. I will go or you will go.

The flrst 1s expressed in Capanahua only by the sen-
tence complement which requlres an S source in the VP,

1b, I will go to tell him about it.
The other examples (2a-5a) are rendered by non-conjoined
sentences,

2b, I will go. You will stay.

3b., I will go. Having not gone, I will stay.

4b, I will go. If I do not go, you will stay.

5b. I will go. If I do not go, you will go.
From this it cén also be seen why Capanahua can have no
sentences of the form

6., Jim and I will go and you and Fred will stay.

7. I will go and you will stay and Jim will work.

8. I will work and earn money and you will play

and waste time,

There are only conjunctlons of a non-branching type:

9. I went and then found turtle eggs and then fished.
The English conjunction *. . . and then . . .! parallels the
Capanahua conjoined sentence in that it is strictly "linear.®

There seems to be no justiflcation for assigning to an tand
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then! conjunction a structure such that underlying sentences
are grouped into pairs of immedlate constituents, It is
sequential, as in the following:

10, Jim will go and then I will go and then you will

stay and then Fred will stay.

To account for the restricted possible sentence con-
Jjunction in Capanahua, elther the base rule which emﬁeds the
conjolned sentence must be limited to right linear expansions,
or the embedding T rules that define the well-formedness of
the conjoined strings must be formulated so that the surface
string is linear, not branching into pairs. Since the right
linear expansion restricts the form of recursion to the type
compatible with the only conjunction possible, a very simple
transformational rule will define the conjoined sentence as
well-formed without the need of changing the tree structure
in the process. The right linear expansion therefore is
accepted for Capanahua.

Base rules increase in general linguistic interest
according as they can be shown to be universal. Conversely,
data are of interest when they constitute valid examples or
counterexamples to lingulstic universals. If there is a
universal set of base rules, and if the types of possible
sentence conjunction are determined in part by the tree
structure in the base component, the Capanahua data suggest
that the 'and then'! conjunction should be distinguished from

other types of conjunction,
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The point at which the conjoined S can be embedded
in the tree 1is not arbitrary. The recursion (Nar # S #)
cannot be placed higher in the tree, that is, in rule 1,
since it would then not be recursive, or if made recursive
{Nar # Sent #), would produce branching trees. Hence it
needs to be located in rule 2 or lower.

A second reason why the conjoined S should not be
contained in Sent i1s that all sentences contalned in another
S must have the declarative mood indicator deleted. The
conjJoined sentence always has 1ts declarative mood indicator
deleted, but the declarative sentence contained in Sent does
not. The simplest explanation for the deletion of the mood
indicator in conjoined sentences, then, 1s that they are
contailned in an S as a result of the recursion in rule 2,

If the recursion.for conjolned sentences 1is intro-
duced lower in the tree by & rule PP -~ ... (Mar # S #), no
serlous consequences result. The conjoined S would be con-
talned in PP instead of S8, which would cause a slight com-
plication in the transformational rules shifting VP to the
end of the PP, but this could be circumvented by a modifi-
catlon 1n the structural index of the shifting rules. If
the recursion is left as it is in rule 2, this minor com-
plication is avoided. The simplicity criterion therefore
requires that the recursion be in rule 2,

(NP bftan) is the conjoined subject noun phrase, In

Capanahua, NP is not a recursive symbol, LiP - HP(NP),
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Iakoff and Peters (1966, VI-2) have argued that for
English conjoined NP's 1t is necessary to have a rule ex-
panding NP indefinitely: NP - NP (and NP)?
The principal reason for thls divergence from Chomsky!s
original formulation of conjoined NP's from conjoined S's:

ZXWand ZXW~-»2Z X +and +X W
1s that it can be shown that not all conjunctions have a S
underlying them, since expansion of the conjunction gives
contradictory sentences:

only very old men and very old women were in the room
cannot have the underlying sentences:

only very old men were in the room

only very old women were in the room,

Also, the condition that the formatives to be con-
jJoined be constituents of the same type, l.e., of the same
grammatical category, can be falsified:

The boy gave me a dime and the dog a bone,

The underscored are not each a constltuent,

As a consequence, not all NP expansion for English
takes place through an embedded S. Additional evidence is
found in the fact that some verbs have the selectlonal re-
striction that the subject NP must be a plural or conjolned
NP (e.g., 'meet together!) so that plurality must be marked
in the base component, whlch 1ls not done by embedded S's,

Capanahua NP conjunction however, cannot be formed by
a rule NP - NP (and HP)? because NP conjunction is limited to

two constituents, Jjoined by a particle roughly equlvalent to
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'with!' in English:
hawin 7aibo bitan yosibo ka?i this wife with old man
goes!
There is no way of conj)oining an unlimited number of subject
NP's as in English., That is, there are no cases of
my wife and our children and our dog and our cat
and T went
or:
my wife, our children, our dog, our cat, and I went,.
If there are not too many NP!'s, the underlying sentences are
preserved:
(a) ?fn ?aibo ka?i. nokIn bakIboribi ka?i. nokin
?081tiri?hl ka?l. nokin mi¥oribil ka?i.
"My wife went. Our children also went., Our dog
also went. Our cat also went.'
If there are many NP's to be identified, they can be listed
and summarized in a followlng sentence: '
(v) ?18a honi ka?i. ?In koka. 7?In papa. ?In mama.
?¥n boda. ?In Soka. ?In hodikabo. haabora?sibi
ka?i, 'Many people went. My uncle. Ny father.
My mother. My older brother, My sister. My
younger brothers. Just all of those went,!
The listing of NP's in the fashion exemplified above
is infrequently used, but can be elicited as a response to a
question such as *'Who all went?' It is not productive enoggh
to displace the full sentences of (a) or the frequently used

generalized groupings such as 'they,! 'some people,' 'the
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people in that house,! 'my mother with her folks,! etc, Yet
it may be asked if this listing is not simply the Capanahua
way of expressing the linguistic universal of NP conjunction.
The answer is that 1t can be so regarded, but the conse-
quences of such an analysis make 1t undesirable, First, in
other languages NP conjunction is an embedding of lP's or of
conjoined sentences within another sentence by embedding base
rules, followed by transformatlonal rules that delete the re-
dundant parts of the embedded sentence and that conjoin the
remaihder to a formative in the matrix sentence., In Capa-
nahua, however, the introductory and closing sentences to
the listings are independent sentences, with mood-marking
morphemes following the first constituent of the sentence
(possible only in non-embedded sentences), But the listed
NP's are outside of both the introductory and closing sen-
tences, Then to avoid having a transformational rule that
removes items from e sentence, it would be necessary to
postulate the existence of a sentence (or some other struc-
ture) containing these sentences, in which the conjunction
rule could operate. Such may be the case, but at present
there 1s no independent evidence to support 1it.

Secondly, if such a conjunction rule exlsts in
Capanahug, there is the question of why it should be pressed
into service only for rare long sequences and not for shorter
concatenatlons, Conjunction in other languages works equally
well for two, three, five, or ten NP's, It therefore seems

to be a weak account of the native speaker'!s linguistic
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intuition to claim that he has acquired a rule but can make
only limited use of it,

Only subject NP's may be conjoined by the conjunction
'with.!' As with sentence conjunctions, there are no NP con-
junctions corresponding to English tand! and tor.!

If the conjoined NP's were derived from underlylng
sentences, the analysis would require that ungrammatical
sentences underlie the surface strings., It would claim that
a sentence such as

yami bItan ta? ?In hiwil rira?l 'With an axe I chop

the tree.,!
has the underlying sentences

yamin te hiwl rfra?iki 'The axe chops the tree.!

?Tan ta ?In hiwl rIra?l 'I chop the tree.!

The normal cooccurrence restrictions of 'chop!'! are that it
have an animate subject. This is violated by the underlying
sentence in which the axe chops the tree.

An analysis which permlts such ungrammatlcal sen-
tences 1n the underlying strings has no way of preventing
them from being well-formed surface strings when not embedded
In conjunctions. Therefore, embedded sentences would seem
not to represent the underlyling structure of Capanahua
conjoined NP's,

The rule which introduces the co-actor twitht! (bitan)
in Capanahua can account for the fact that only two NP's can
be conjolned by permitting an optional NP to be included in
the sentence by the base rules. BRule 2 does this by the
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inclusion of optional (NP bItan) before the subject NP,
However, it 1s possible that twith! in an instrumental sense
should have a different source from the co-actor 'with' in
order to account for the fact that the instrumental 'with!
is normally in complementary distribution with the other form
of the instrumental. If so, an underlying sentence could be
the source of the co-actor 'with,' since the ungrammétical
sentence would no longer be required. {Some means of re-
stricting the co-actor 'with' to the conjoining of a maximum
of two elements would be required.) Unlike clear cases of
embedding, however, no sentential elements such as tense,
verbs, adverbs, etc. survive from an underlying sentence as
evidence that a sentence has in fact been embedded, The
(NP bitan) solution is therefore tentatively retained,

The left-most (# S #) of rule 2 is the source of
non-restrictive relative clauses. This S (or series of S's)
must be contained in (a) the S dominating the other consti-

tuents of the sentence or {(b) the FPF.

(b) /ﬁ
Md%’ \PP
VP//‘g tense
In the surface strings, no non-restrictive relative
clauses follow the AP or NP of an equational sentence formed
by choosing {gg} in PP, It would be possible and desirable
to account for this by locating the source S of the non-

restrictive relative clause following the VP:
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{AP %
PP —» PP Aux
VP ... (8)]

Then the fact that no non-restrictive relative
clauses occur with equational sentences is a simple conse-
quence of the location of its source. However, the surface
structure requlres that the non-restrictive relative clauses
be located at the beginning of the sentence, and if there
are two sets of non-restrictive relative clauses, one must be
shifted to the end of the sentence. The embedding of S in PP
therefore requires two shift rules, one to shift them to the
front and one to shift one to the end of the sentence.

If the source S is located at the beginning of the
sentence, only one shift rule will be needed. If one source
S 1s placed at the beginning of the sentence and another at
the end, no shift rules will be needed, but two embedding
T rules will be needed for every type of non-restrictive
relative clause-~-one to embed forward and another to embed
backward--meaning the complexity of eight additional T rules
in the grammar.

On the other hand, the T rule that specifies the
particular verb endings for the different non-restrictive
relative clauses can account for the absence of non-restric-
tive relative clauses in equational sentences simply by re-
quiring, in the SI of the rule, that a verb be present in
the matrix PP.
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Thus simplicity considerations rule out having two
independent sources, one at the beginning of the sentence
and one at the end, but I have no strong arguments for lo=-
cating the source in PP rather than preceding the Md symbol.
To avoid the shift rule moving the clauses out of PP, there-
fore, the source S is provisionally placed before Md as in R 2.

If the source of the non-restrictive relati#e clause
is a rule of the form S - (S) MAd NP PP, the relative clause
expansions willl always take the form of extended nesting (1):

(1) S

s
/ mpp

]

NPP
If the source is a rule S - (S)I' M4 NP PP, the tree can take
the form of the one above only if n = 1 for each repetition

of the rule. If n»>»l, a tree of form (2)

P PP.

maey be produced, but each S may in turn generate sub-trees.
The surface string requires that the Md formative almost
always immediately follow the first non-restrictive relative

clause, To accomplish this shift it ls necessary to have a
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rule that will successively disembed the embedded S8's of
tree (1) until it has the form of tree (2). Tree (2) would
also need a yrule of this nature if the shift of the Md indi=
cator were invarlable, for it can produce, as mentioned, a
tree (1) or a tree (2) with subtrees., However, some loqua-
cious informants have given texts in which more than one
non~restrictive relative clause precedes the Md. It is
infrequently found so, but it occurs with sufficient regu-
larity in some speakers that a tree of type (2) seems to be
a better characterlization of the underlying structure than
(1), for "slips" due to a performance factor would be
needed to explain the exceptions to the MAd location with a
tree of type (l). But Af the rarity of deep embedding is
attributed to performance, as seems probable because com=-
prehension becomes more difficult as embedding lncreases,
the rarity of sub-branching in type (2) is explained. Then
the rule for Md locatlon simply states that the Md is placed
to the right of the first constituent of the 8:
53
/ \S\
/sm/s//s NP PP
S §;\\\PP
The "irregularity" 1ls accounted for by the fact that the
first S can in turn have an embedded S (non-restrictive
relative clause),

Identification of the mood-carrying and topic-marking

sentence is very simple in (1): the declarative mood marker



II. PHRASE STRUCTURE RULES 19

is simply deleted in every embedded S, 'The matrix sentence,
not being embedded, remains as the mood-carrying S. The
same operation will work for (2); the ease of identiflication
of the mood-carrying sentence is therefore not a decisive
factor in choosing the type of embedding rule.

The point at which the cycling rules begin in (1) is
not difficult to determine, since the convention requires
cycling the most embedded S first. In (2), however, either a
special condition must be set requiring the cycle to begin at
the extreme left, or all deletions affecting subsequent rules
must be delayed until the very last cycle. Otherwise there
is nothing tec prevent the cycle from beginning on some other
S than the initial one in the series, Then the deletions of
subject or object NP's would block a transformational embed-
ding rule operating on a string to its left.  This is because
NP identity 1s required between an S and its matrix S in (1)
or between an S and the following S in (2). Tree (2) would
therefore seem to require the greater complexity of deletion
delay in the grammar; but 1t turns out that (1) also requires
deletion delay because some embeddings effect an NP deletion
in the matrix as well as in the embedded S, and by so doing
require that deletions be delayed until the rules specifying
transitive verb endings have .operated. Thus, the matrix
sentence below contains an embedded S that deletes the
object of the matrix S:

L# [baki¥o 5iro?iton | # baroman bekifo wirani ] -

S sbaby whilerplayiig boy baby pushed 5
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bakI$o $iro?iton baroman wirankin t'while the baby
was playing, the boy pushed him!

The second occurrence of 'baby! is deleted, and a late T rule
changes the ending of the verb to =-kin if the verdb is tran-
sitive., However, if 'baby! is deleted, the information nec-
essary for identifying the verb as transitive will be lost,
and the intransitive marker will incorrectly remain.

Therefore, since a rule permitting branching
(s = (# 8 #)P...) accounts for the data better than a left
linear expansion (5 » (# S #)...) without additional com-
plexity in the grammar, the branching type is taken as the
source of the non-restrictive relative clauses,
R3 PP~ { §£§ 717k } Aux

VP (NP) (pr)

AP: adjective phrase

VP: verb phrase

?1?k: a form of the predicate 'to be!

pp: prepositional phrase

Aux: auxiliary

The choice of {AP, NP} willl glve equational sentences
such as

(AP) ?In baba ta ?ani ki 'My grandchild is blg.!

(AP) 7?In baba ta siri ki 'My grandchild is good.'

(NP) ?In baba ta bIbo ki 'My grandchild is a boy.!
The predicative 7?17k is deleted when the tense is [-past.

-fut], i.e., present tense.
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The NP following VP is the instrumental noun phrase,
Neither this NP nor the prepositional phrase (which is a
locative construction) can occur in an equational sentence:

*2fn baba ta siril &obo?oki 'My child is good in the

house.!

The instrumental NP following VP can also function
as an adverbial, e.g., nontin 'by boat,' kodin 'by étrength,
strongly,' ?lston 'by speed, quickly.' Since NP 1s not re-
cursive, R 3 correctly predicts that there can not be more

than one such NP in each sentence.

R4 M - ( Decl (Q) Decl: declarative mood marker
Imp Q: question marker
Exclm Imp: imperative mood marker

Exclm: exclamatory mood marker

The sentence must carry one of the mood markers and
with the declarative may optionally carry the interrogative
marker,

The location of the M4 symbol in R 2 is required by
the M4 shift rule (T 31) and the pronoun reduplication rule
(T 33) which reduplicates a first or second person pronoun
when it precedes the MA symbol.

The M4 symbol must always follow the first constit-
uent of the sentence, so that if there is a string of non-
restrictive relative clauses to its left, it will move left,
and 1f there is no S to its left it will move right.

The mood markers will be realized as affixes on the
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verb and will also determine whether phonological shape will
be given to the person-features of [spkr] and [addr]. Both
facts are accounted for by the selectional rules assigning
features to the tense symbol.

Only the declarative marker will produce a well-
formed embedded sentence, for the other mood markers will

block an embedded sentence.

RS VP- ({%’#} ) Vb Vb: verb

In the verb phrase, the object must precede the verd
for the morpheme lengthener rules (T 22 and MNP 9) to apply
properly, for T 21 says that the noun that precedes the verd
is assigned a feature exempting it from the lengthening rule.
The object noun is always short, a fact explained by 1its
location preceding the verb.

The S preceding the verb (R 5) is the source of
sentence complements taken by verbs of motion:

?¥an ta manl bIna?i ka?i 'I go to look for bananas,'

AP }
R 6 Vb-O{V (NP)) (# 8 #) (Adv) (Asp)

Adv: adverb

Asp: aspect

V: verb stem

The AP in the verb will have the meaning 'to become!
when the VP is intransitive, and the meaning 'to cause to
become, to make to become' when the VP is transitive. 1In

the latter case a transitive-marker 1s inserted by a T rule
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(T 6 and MP 1):

hodin 'red' (A))

hodini 'become red' (Vb, intransitive)

hoSinhakin ‘'to make it red' (Vb, transitive)

There are therefore two places in the tree where the
rules permit an adjective to be placed: 1in the predicate
phrase of an equational sentence (R 3) and in the veib (R 6).
In the equational sentence the adjective has no verbal char-
acter and 1s the basis for noun modifier constructions. Thus
the adjectivelanl 'big' in the sentence

?¥n baba ta %ani ki 'My grandchild (is) big.!
when embedded in a noun phrase becomes the attributive t'big?

?In baba %ani ‘'my big grandchild
When placed in a verb, the adjective becomes a verbal.

?In baba ta %ani?iki 'My grandchild grows.!

The rules permlit the verbal AP in Vb to be transitive
?Y¥an ?In baba %anihakin 'I raised (caused to become
big) my grandchild.!
The AP is thus dilstingulshed from the NP in R 3 in that NP
cannot be a verbal and from the verb stem in that V cannot
occur in an equational sentence, which explains why verbs do
not occur as noun modiflers:

*?In baba ta bo ki '#My child 1is carry.!

#?In baba bo '¥*my carry grandchild!

The indirect object (NP in R 6) is found only when a
verb stem also occurs; it is not found with AP in Vb. The S

embedded in the Vb 1lg the source of causative constructions
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such as

haa ta ?In hiwl rIrama?i 'I cause him to chop the

tree.!

In causative constructions one verb is deleted, giving a
surface string which is always "transitive," though one or
both underlying sentences may be Intransitive:

haa ta ?In noyaki?nal 'I fly him.' 1.e., 'I cause
him to fly by flying with him' from the underlying sentences
11 fly' 'He flies.' with the second embedded in the first.
As a result of the deletion of the verb stem of the matrix
verb without deletion of the Adv and Asp suffixes of the
matrix, the resultant verb will have afflxes from both
verbs (covered in T 8 and T 9).

e.8. L[ VaAdv ] (caus) Adv Asp Imp ]
\' \

mapit ka?in ma $on tan wl

ascend qulckly cause for me over there imp

TMake it go up quickly over there for mel!

If the source of the causative sentence 1is located
in the matrix verdb preceding the Adv serles of affixes, the
surface string 1s seen to be a result of the deletion of the
matrix verb, Otherwise a special shift rule will be neces-

sary to place the affixes in their proper sequence.,

R7 AP~ (Aj, N, pp} Aj: adjective
N: noun
The nouns which can be dominated by AP are a re-

stricted class of numerals and colors which have been marked
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as nouns because they may fill the head slot of a noun phrase
hawIn hofo 'his whiteness!

hawin rabf this second onef,

The prepositional phrase dominated by AP 1ls a loca-
tive. Thus, while the locative ocecurs following a VP, its
complementary distribution with the adjective requires that
it be located in the AP also., Like adjectives, the breposi-
tional phrase may serve as a noun modifier:

?In baba rIibokita? 'my upriver grandchild!
R 8 Adv - (Advl) (Adv2) ((NP)Adv3) (Advi)

R 9 Asp - (Aspl) (Asp2) (Aep3) (Asph)

The identity of the goal of Adv3 ls specified by the
optional NP which 1s erased under ildentity conditions with
another NP in the sentence. Otherwise the goal NP will be
shifted to precede the PP,

The Asp series of adverbial suffixes is differentlated
from the Adv series by the causatlive sentence which intro-
duces a causative suffix after the Adv series., Though theo-
retically all eight series of affixes in Asp and Adv may
occur in any one verb, what is assumed to be a performance
limitation resgtricts the actual sequence to a maximum of six,

The Adv and Asp suffixes will be listed in the
lexicon but are given here to explain their nature:

Advl pa tdownward motion,! ?17nl 'upward motion,!
ka?in 'rapid motion,!

Adv2 bo?an 'invertedly, turned over,' kif?ran 'bent
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over, motion in a curve,! kawan 'sideways, evasive motion,!
bona 'while going along (away from speaker),! ?7ona 'while
coming (towards speaker),! ba?ina 'all day long,' 3ina 'all
night,!' wan 'action whose effects have ceased,!' mIno 'for
the first time,'! ba?in 'completely, before going, riInin
tvery abruptly,' kana 'iteratively,' bI?nan 'before coming,!
ri thurriedly.!

Adv3 ¥on 'for the benefit of someone,!' ?7an 'to the
detriment of someone,' pidka 'please' (used only in impera-
tive sentences).

Advl koin 'Ytruly!

Aspl kaskima 'in vain,' ka¢gi 'want to, wish to,’
ko (intensifier for negative).

Agp2 yama (negative) 'no,' yora (positive intensifier)
'yes indeed,' ta? 'without delay.!

Asp3 ta™l tmore or less, somewhat.!

Aspld ten 'at a distance away.!
R10 V- CS

R 11 Aux -~ ((NP} tense, Nom} Nom: nominalizer

The NP in R 11 is a time noun phrase., There are no
tense markers in nominalized sentences; and the complement
nominalizer ~ti, which corresponds sometimes to the English
nominalizer =er and sometimes to to + infinitive, is formed
by a nominalizing T rule that requires Nom (see T 10, T 11,
T 12).
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[ 7iston kati ] kifni ‘'he wante to go fast!'
S S

quickly go -~ wants

[ mal pokinti ; Yonanyamakin ‘the doegn't know how
s earth dig =~ know-neg to dig!?
[ ha?an kabori badi binati g «es 'that with which
® he turtle egg searches « one searches for
turtle eggs'!
There are a few noung that are marked in the lexi.
con with cooccurrence restrictions requiring that they be
preceded by an S in NP: [+S ___, - ___,]. The T rule {not
included in this study) that forms the NP with these nouns
a8 "head" nouns alsc requires Nom. The nouns are:
1?1 ‘'the amount that one ___ ‘!
piti?1 'vthe amount one eats!
mis ‘'the one who habitually ___ !
pimie 'a big eater?
nika ‘Ythe one who by nature ____ !

pinika ‘'one who by nature eats!?

wan 'the one who excessively !

pi7anwan ‘'a glutton!
R 12 Tense - CS3
R 12a [+tense] = [ipast]

R 12b [jgggie] » [+ future]

R 12¢ |+past] - [-future]
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+past -
R 12a [ fature ] = [+remote, +distant]

The subcategorization of the tense symbol will give
four past and four future tenses and one present.

[+past 7
+remote remote past tense (six months or more
+distant | ago)

[+past
+remote remote past (one to six months ago)
|~distant

+past 1
-remote recent past (from one day to one
[+distant month ago)

[+past
~remote recent past (from the present to one
|~distant day ago)

-past ]
-future present tense

[+future 7
-remote immediate future (within a couple of
[~distant) hours)

Hfuture |
=remote near future (tonight or tomorrow
+distant! morning)

[+future ]
+remote distant future (tomorrow or later)
-distant

[+future
+remote remote future (indefinite)
(tdistant)

[+tense

+future
+remote
=distant

R 12e - [+B]
[+past
-remote

+distant]
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The time designated by each tense is approximate and
varies somewhat between individuals. But as the translations
show, the tenses sharing the same features in past and future
are not separated from the present tense by the same amount

of time, even though the past and future are logically

symmetrical:
+past +fyture
+remote ~remote +remote ~remote
+dist mjalst +dist -dist 4dist -dlst +dist  -dist

There are no lexical entries corresponding to these
time divisions, so that it 1s not possible to subcategorize
the tense symbol in terms of a lexlical entry. No tlime words
except one (nfatIma 'long ago') make a distinction between
past and future tense. Thus, the lexical entry ba?ki’ means
tomorrow' when the future tense is used, and 'yesterday!
when the past tense 1s used, and 7okYaba?kii means 'the day
after tomorpr-w! with the future and 'the day before yester-
day!' with the past. One lexical entry therefore will not
have the same features of remoteness and distance for both
past and future: baftki¥ will be [~remote, +distant] for
past and [+remote, -distant] for the future.

Furthermore, if the tense were to be subcategorized
wlith respect to the time noun, it would have to be subcate-
gorlzed not only with respect to the head noun, but with
respect to the whole time noun phrase, That 1s, the noun

nit! 'day' will have 1ts own past tense features, but the
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NP will have the features [~remote, +distant] (assuming past
tense) when nity is preceded by wiga tother! (wiga nit! tthe
other day') and the features [~-remote, -distant] when pre-
ceded by nfa tthis' (nfa nit¥ 'this day'). Therefore the
subcategorization of the tense symbol would have to depend
on a semantlic readlng of the whole time noun phrase.

I leave thils complex problem unsolved and allow the
CS subclassiflication rules to develop the necessary tense
features. These tense features wlll later be spelled out
a8 phonological segments.

[+B] is an arbitrary label for a feature assigned
to some of the tenses. It 1s needed by later rules to place
the plural markers after [+B] tenses but before the others
(see T 41 and T 48) and needed also in the phonological
component to lengthen verbs (MP 6) and to assign high
pltch (Stress Rule 3).

R 13 pp = NP D p: postposition (locative suffix)

Since the suffixes are postposed, the "prepositional
phrase" 1s actually a postpositional phrase. The locative
suffixes will be listed in the lexicon: e.g., 70?7 ‘'inside
of,! ki ttoward,' naman tunder,' ka¥lan 'on top of,' patas
'beside,' ?0kY 'behind,! etec,

$obo?o 'inside the house!

hiwl naman ‘tunder the tree!

hiwi patag ‘'beside the tree!

hiwl %o}l 'behind the tree!
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hiwi %i€o t'inside the tree!

hiwi bodiki ‘'above the tree!

hiwi ka&ian ‘'on top of the tree!
hiwl ki ttoward the tree!

hiwi nIkI ‘'on this side of the tree!

R14 NP~ (# S #) N (Neg) Neg: negative

Only one S source has been posited for noun phrase
expansions by noun and adjective modifiers. Modifying nouns
and modifying adjectives expand to the right. Possesslves
expand only to the left., In order to account for expansion
in both directions, it is possible to posit two sources thus,
NP - (8) N (8) (Neg) rather than one source with a shift rule
for examples such as these (head noun is underlined):

€.8., hawin nonti this canoe!

hawIn nonti tiroma t'his worthless canoe!

hawin nonti tiroma piska t‘his small worthless canoe!

bakIn nonti t'a child's canoce!

hawIn bakIn nonti ‘this child's canoe!
hawin ?%aibar. bakin nonti ‘'his wife's child's canoe!
hawin %aiban bakIn nonti tiroma pifka t'his wife's
child's small worthless canoe!
In order to account for the surface structure of a
phrase such as hawIn ?alban nonti tiroma piska 'his wife's
small worthless canoe! with one S source, a tree of type A

below will be needed (#signs and Aux omitted):
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A, NP
uS///// N
nonti
Né/// \\}P
7 N\
///’S\\\ gonti A{\
NP PP A -
pis
//fs'////’ \\\ b1 \\\AP
non
////Ni\ \\\\PP\\\\\ \\\Agiroma
1

N VP N
haw nonti
NP Vb
// ha
N
?aibo

The numerals indicate the underlying sentences
1. he has a wife

2, S«wife has a canoe

3. S=canoe is worthless

4, S-canoce is small
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A double source for the modifiers, one S on each side

of the head noun, will produce a tree such as B below:
NT\
/ N
////// \\\\ nonti //// \\\

0 N A
/\ ?aibo/\ nont /\\ \

B.

NP A}
R R e
N
haw VP N N AP
/" \\ nonti nonti \
np. Vb by
ha tiroma
N
7aibo

l. he has a wife
2. S-wife has a canoe
3. canoe-S 1s small
L, canoe is worthless

Apart from the semantic considerations involved such
a8 whether the projection rules operating on underlying
phrase markers should state (as in B) 'she has a canoe, the
canoe is small' rather than (A) 'she has a canoe, S~canoe is
small, ete!' the two approaches can be compared in terms of
simplicity. First, either way, the cyclical P rules will
have to assign stress and pitch to the NP with modifiers both
preceding and followlng the head noun. Simplicity of

cyclical P rules 1s therefore not a conslideration, unless
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the structure of A after the shift is different from that
of B.

Second, A will require a shift rule to move some
nouns and adjectives to the right of the head noun, but must
not shift the possessive nouns. If the shift takes place
after the T rules that embed an S by removing # junctures and
deleting nouns, at least one such embedding T rule is needed,
beside the deletlon of Verb for possessives.

B will require two embedding T rules--one embedding
left and one embedding right for the S's on each side of the
head noun--and in addition will require some means of in-
suring that modifying nouns and adjectives are inserted in
an S on the proper side of the head noun. Restricting the
structural index of the transformational embedding rules
might accomplish thils, adjective phrases being embedded to
the left and everything but adjective phrases to the right,
But since A requlres no special SI restrictions of this
sort, it seems to be somewhat preferable iIf the necessary
shift rule or rules are not too complex.

In fact, the shift of all and only the proper adjec-
tives and nouns in A can be accounted for by one simple rule

which shifts an AP from preceding a head noun to following

it:
XEY[[Z]]]NW 2~
PP AP AP PP S 3~ 3+2
o~ e~

1 2 3 4
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e.g., his small worthless canoce NP

Before first cycle

///// nonti
NP PP fcanoe! Al
PN AN piska
S N AP 'small!
PN nonti
NP PP 1canoce! Aj
y AN tiroma 1
v tworthless!?
haw /// AN
The! NP Vb

he, thave!

After second cycle ///,NR\\
] N
nonti
NP PP fcanoe!
AP
,// nonti \\ AN
NP Tcanoet Al Aj
y tiroms piska
s Tworthless! 1small?
/
NP
N
haw thist?

After third cycle

s/ \

nonti

P Tcanoe! AJ Aj
tiroma piska
S tworthless! 'small!

haw 'he, his!
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The rule will not shift an N in NP, which 1s correct,
for noun modifiers in NP are bullt up on the left, unlike
ad jeetives:

?ino ?%aibo bak! (tiger-woman-child) 'a female tiger

cub!

The rule will not put all the modifying nouns and
ad jectives in thelr proper surface order. Nevertheless, 1t
1s clear that a single 8 source 1s adequate, given the
shift rule,

Negation in Capanshuas 1ls expressed by negative mor-
phemes in a noun phrase or in a verb, or both. Verbs are
negated by including the suffix yama in the Asp series in
the verb:

haa ta kayama?l?kl ‘'he does not go!

he M4 go not
Noun phrases are negated by the negative suffix ma attached
to the final formative of the NP:

haama ta ka?l1?kl t'the wrong one ls golng!,

he=-not M4 go tit 1s not he that goes!

R 13' (Provisional modification of R 13)

NP = (# 8 #) (N) N (Neg)

There are some noun-noun relatlionships that are not
accounted for in the modifier treatment, which I am calling
compound nouns for lack of a better term and representing by
(N)N in this rule. Compound nouns seem to have no underlying

sentence, for they either reflect a genltive relatlonship
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(for which there are no prepositions or other particles
corresponding to English 'oft and 'for!') or are paraphrased
in idlosyneratic ways so that defense of one or another
underlying S to explain the surface structure 1is very weak.
R 13t is therefore a tentatlive formulation for lack of regu-
larities on which to base an argument for a different de-
scription. The first N has a genitive or modifying iela—
tionship to the second:

?atapa Sobo ‘'chicken house' a house for chickens

?20¥1tl ta?l 'dog track! a track made by a dog

7awa ba?l 'tapir trall! a trall used by tapirs

?178a pI?l 'bird feather! the feather of a bird

mal kinl 'earth hole' a hole in the earth

hiwl kinl f'tree hole' a hole in a tree

makan rol ‘stone axe! an axe made of stone

bawa rono ‘'parrot snake' a snake that resembles

a parrot
bawa &Ita tparrot tooth'! an ant with pincers
shaped like a parrotts beak

ka¥l nawa 'bat people! people of the bat tribe

?08nY nft! ‘moon light'! 1light from the moon

yami $Ita ‘'iron tooth' axe-head

bina §obo 'bee house'! bee-hive

yo#ir ba?i  'demon trail' rainbow

hiwl tado 'tree stem' a slender stick

yapa biro 1fish eye' the eye of a fish

biIro yodin 'eye spiritst' spirits inhabiting eyes
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paama bimi ‘paama fruit!' fruilt of the paama tree

dago 7ino ‘'deer tiger' a tiger with a deer's color

Personal pronouns will be marked with the subcate-
gorization features [-N__, ~_ N, =S__ ], and thus cannot be
inserted in the CS of a compound noun or of a noun with an
attributive. Only animate nouns may precede Adv3 suffixes
in the verb, and some verbs require animate subject nouns.
No time nouns may be inserted in the CS of a subject NP
noun. The selectional rules must therefore mark the CS of
the noun with features that guarantee well-formedness.

Demonstratives are pronouns which may be inserted in
the CS of a noun modified by S but not in the CS of a com=-
pound noun. When they are preceded by a modifier, a T rule
will shift them to precede the modifier.
e.8. non hisipi ?0a we-saw-that -

%0a non hisipl 'that which we saw!
This treatment of the demonstratives has eliminated the need
of complex rewrite rules to place the demonstratives pre-
ceding the modifiers, yet permitting the demonstratives to
occur without the noun as shown by these two rules which, to
be collapsed, require at least one additional node between
NP and N,

NP - Dem (S) (Neg)

NP - (Der) (S) N (Neg)
R14 N-CS

R 1l4a [+N] - [+count] count: count nouns
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R 14b [+count] - [+An, +Pro] An: animate
(+count. Pro: pronoun
R l4c |=-An - [+Num]
| -Pro ] Num: numeral
R 144 [+count] - [+pl] gen: generic
[+count |
R 14e [-pl | - [tgen]

count +//// \\\\
/\

N b
\_ AVAW N
AN AT LN

Subclassification rules lia through lhc define in-

gen

herent features of the noun necessary for application of the

lexical rule. Rules 1l4d and ll4e define those features of the
noun which are not lost under NP deletion, but are preserved

by asgignment as features to the verb if the head noun of the
NP is deleted.

[-count] nouns cannot be pluralized and cannot be
modified by a numeral (e.g., hinY twater'). Verbs carry
cooccurrence restriction features relevant to the animatew-
ness of the subject NP, Numerals can be pluralized like
other nouns, can be immediately dominated by NP (hence,
function as the thead! of a noun phrase), and can be modi-
fied by adjectives and possessives., [=-count] nouns cannot

be assigned to a CS contalining a [+generic] feature.
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lexical redundancy rules will develop the appropriate fea-
tures for the lexical entries.

The [+pl] and [+gen] features will be spelled out as
suffixes to the NP by the T component. [-pl] and [-gen]
will remain unmarked in the surface structure,.

All pronouns are specified for person by features of
speaker and addressee and are so marked in the lexicon. A
lexical redundancy rule will define all [-Pro] nouns and all
demonstratives as [-spkr, -addr], i.e., third person.

The pronouns are:
[+pro, =5__ ]

[+spkr] 2 It

[-spkr, +addr] mi ‘'you'

[-spkr, -addr] ha the!

[(+Pro, +5__ ] (Demonstratives)
[+location of spkr] nfat there, Lhis!
[-location of spkr]
+location of addr toat 'that, there!

-=location of spkr}
=location of addr ?0at 'that, there!

R 15 Neg - ma (Neg)

Negation in nouns 1s recursive. The number of re=-
cursions seems to be limited only by performance (memory).
Each negative negates everything preceding it in the NP, so
that every added negation switches the value of the total

previous negation.
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€8 haa the!
haama 'not he!
haamama not-not-he (he indeed: no one else)
haamamams not-not-not-he (someone else)

etc,
R16 X-C8

R17 [+V] »C8 N« [eee_ Jyp where « is a N and f
[Peeer Jvp is a N

Verbs are subclassified according to human, animate,
inanimate subject NP's, transitivity (object NP), and in-
direct object NP (covered by the subcategorization conven=-
tion since V and the indirect object NP are dominated by
the same node).

The indirect object and time NP's are marked by
suffixes, It seems to make no real differerce to the
description whether thelr suffixes are assigned by base
rules or by transformational rules, apart from claims made
for the significance of nodes representing a case system,
as in Fillmoret!s recent proposal (1967). In any treatment,
a selsctional feature must be assigned to the CS of the head
noun of the NP to determine the type of noun that will be
inserted by the lexical rule. Thus, only "time" words may
be dominated by Aux. e.g., ba?ki¥ t'tomorrow,' bari t'sun,!
tyear! but not rono tsnake.!

This can easlly be done if the subcategorization rules

by conventlon assign a feature of the node immediately higher
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than NP, as well as [+N] and [+NP], to the CS of the noun.

Prideaux has shown that the conventions formulated
by Chomsky (1965) for subcategorization need to be expanded
to include the NP category dominating N as well as N in thé
subcategorization: "Next higher node convention: If X is
a lexical category and Y is the least major category of X
with respect to a given derivation, then [+X] - [+Y]."
(Prideaux, 1966. 115) My position goes just a step farther
than Prideaux's in order to account for the fact that in
Capahahua the next higher node over NP determines the
function of the NP and thereby imposes restrictions on the
choice of head noun of the NP.

Then the time NP's head noun will by convention
carry a feature | +Aux |, making it unnecessary to assign a
[+time] feature to it by a speclal rule. Likewise the
instrumental NP need not be marked [~human] and the bene-
factive [+animate], for a lexical redundancy rule will

assign the proper selectional feature to the nouns.

R 18 [+tense] ~ CS / «,.. (P”VP)...___
where o = M4, [3:= N
i.e., the features of the mood marker and the features of
the subject NP head noun are assigned to the tense symbol.
The concord of the tense with the person features
of the subject NP, shown in the surface structure by suf-
fixes following the tense morphemes or by the shape of the

tense markers and mood markers, is effected by rules which
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spell out the shapes of the respective morphemes from the
feature assigned to the tense symbol. The person features
are not assigned to the tense symbol if there is no verd
phrase in the sentence.

The phonological shape of the tense and person
morphemes 1s conditioned in part by the mood features as-
slgned to the tense symbol. The Md symbol 1s now needed
only to determine pronoun reduplication and to position the
clitlec ta?, marker of the declarative mood. Otherwise MA
will be deleted, and the features assigned to the tense
symbol will block the sentence if it is not well formed, i.e.,
the tense symbol wlill not be given a phonological shape 1if
the proper features are not present in the tense symbol.
Thus, the symbol will remain unconverted if the imperative
features of the Md are assigned to the tense symbol in a
sentence containing no verb phrase, since a verdb phrase is

necessary for the imperative.
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T 1 Indirect object shift
X[wivNeY] ]2z 2-0
VP [xki] Vb VP
3-+3 + 2
1 2 3 &4 [« k1]

i.e., the indirect object NP i1s shifted from inside the VP
brackets to outside the VP brackets. Its location inside
the brackets was requlred by the fact that an indirect
object NP cannot follow a verb contailning an adjective. It
can only follow a verb contalning a verb stem. The surface
structure requires that the 1ndirect objegt be external to
the Vb, the VP shift rule (T 26) requires that the indirect
object not be included in the VP bracketing following the
Vb, and the noun lengthening rules (T 21, T 22) require that
the indirect object follow the verb. It must therefore

follow the VP bracketing.

T 2 Md marker deletion
X[ Y[ 2 Decl 2t ] ¥t ] xv
S S ) S
\_/\,—\/ [
1 2 3 SC: 2 - null
i.e., the declarative mood marker is deleted in all embedded

sentences, and thus remains only in the matrix S. By

44
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ordering T 2 early, the SI of S-embedding rules is simpli-
fled in many cases, since Md will not need to be mentloned.
The deletion is not unrecoverable because only Decl may be

deleted, and any other Md in an embedded S wlll block the S.

Noun Phrase forming rules

T 3 Possessive and attributive formation

+tense
X[ #[L[ YN (AP) Jz X' |-past | J# N ] 2
NP 8 NP ~-fut S NP

SI: 1 2 34 3 67 8 910 11
Pocsessive: Attrivutive:
Cond: 6 = 10 Cond: 6 = (NP, AP}

7 = [+V 7 = ?17%

ha}| 'to have!
L = 10
8C: 2, 6, 7,8, 90 SC: 2, 4, 6, 7, 8, 9=+ 0
L L 10 =- 10 + 6

*[+pos]
5 - [~-next rule]

i.e., both the possessive~ and attributive-forming rules
require present tense and delete the tense and the verd or
?71?k. Both also require that none of the optlonal PP
formatives be present in the embedded S and each permits
deletion of only a particular constituent under identlty
conditions with the head noun.

The possessive assigns a [ +pos | feature to the pos-
sessing noun, which is used by a later rule (T 36) to spell

out the proper form of the pronoun.
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The reflexivizing rule (T 7) can either precede or
follow this rule, for the deletions will prevent the one from
fitting the structural description of the other, But if the
deletions of one rule were to be delayed, the other rule
would incorrectly be able to operate on the same string, with
the result that a noun both possesslve and reflexive could
emerge in the noun phrase. The deletions must therefore be
effected immedlately in these rules, though as will be shown,
in other rules they must be delayed.

The varlable Y preceding N is necessary in order to
pernit modifier bulld-up from successive embeddings of S
in NP.

e.8., 'the Cashibo woman's child's small canoe! (Items
encircled are deletable.) NP
PN

N

S
//// \\ nontji
P PP

tcanoe!

AP
nonti AN
PP _ Ycanoe! A}
NN piska

'small?

nonti ha,

AN
AN

The optional (AP) permits carry-over of the AP from a
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previous embedding. The AP shift (T 4) effected by the
attributive rule must precede the morpheme lengthener rules
(T 21 and T 22) so that if there is an AP, it is lengthened
instead of the noun when the lengthening rules operate on
the matrix sentence. DBut 1f an AP is thus lengthened, it

is no longer subject to the AP shift rule (guaranteed by the
[-next rule] feature, example 5 below).

The morpheme lengthening rules will operate on the
underlying S before the embedding deletions take place.
Therefore the possessives will have long forms of the noun
because they are separated from the verb in the underlying
sentences, but the attributive nouns will be short, since
there are no verbs in their sentences and the lengthener
rules only operate when a verb is present. This accounts
for the fact that possessives have a different form from the
same word used as an attributive or compound, yet the added
portion is the same (MP 9) as that of the noun when length-
ened In any other syntactic construction.

e.g. 1. %awa baki 1a tapir calf!

2. “?awapan baki 'a tapir's calf!

3. ?tamin ta?f 'a capybara track!

4, 2amIman ta?f t'a capybara's track!

5. tamin hofinin ta?f t'a red capybara's track?

As was discussed in the PS treatment of the noun
phrase, the nouns and adjectives which can be dominated by
AP follow the head noun and must be shifted. The shift rule

thus makes it possible to state the cooccurrence restrictions
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only once for those entries which can follow the noun, by
stating them for the AP in an equational sentence, The
ungrammaticalness of noun phrases like

6. *bak! [aibo] child-woman ‘'girlt
NP
7. *kimiZa [tiroma] nonti three-worthless-canoe
AP

8., #*[ho¥inl] pi?a red-bow

AP
9. #[ho$oni] <?atapa white-chicken

AP

is explained by the fact that in 6 the NP should not have
been shifted, and in the others the AP should have been
shifted, (There are some instances when the AP may be
shifted back to the left side of the noun but we will not go

into these stylistic variations.)

T 4 AP modifier shift

x[Lylz] IJn] w
AP NP NP

SI: 1 2 3 L 5
SC: 1 2 0 L+3 5
i.e., the AP preceding a noun 1ls shifted to follow it.

If the AP has been lengthened by the lengthener
rules while in the possessive sentence, it can no longer be
shifted; T 22 therefore assigns a feature [-T 4]. All other
AP's will be sﬁccessively shifted to follow the head noun.
(The head noun 1is identified by underscoring, below.)

10. hawin ?aibo pidka rabl his-wife-small-two
this two little wives!
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11, hawin %atapa hofoni pilka his-chicken-white-

small ‘his little white chicken!

12, daB0 ho¥inin baky pifka deer-red-child-small

"the red deer's small fawn!

While the shift rule will put the adjectives on the proper
side of the head noun, 1t will not put them in the correct

Sequence.

T 5 The relative clause

X[#LY[ N Jxt ]#N7]20
NP S NP NP B NP
SI: 1 2 3 4 5 67 8
Cond: 4 =7
SC: 1 0 3 0 5 07 8

The relative clause differs from the possessive and
attributive rules by requiring identity of the whole NP to
the head noun, not Jjust head noun identlty. It also has no
restriction on the verbt or on the tense, and there is freedom
to choose an NP eilther preceding or followlng the verb.

e.g. [ C L ?atapé ] [ino ] [n¥cI ] pioipi] # Nt
S NP NP NP R NP S
chicken tiger day ate Noun
Depending on identity with the head noun, the rule will pro-
duce three possible relative clauses from the example above.

13, “?atapa nitf pi?ipi ?ino {(?ino = N!)

'the tiger that ate the chicken in the daytime!

14, “%atapa ?ino pi?ipi nfty (nftl = NY)

‘the day that a tiger ate the chlcken!
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15, %?ino nity pi?ipi ?atapa (?atapa = H')
tthe chicken that the tiger ate in the daytime®
An NP with an attributive or a possessive wlll not satisfy
the identity condition and cannot be deleted. To prevent
an attributive noun alone from meetin the identity condi-
tion, an additional condition is needed, such that 'X does
not contain an S dominating the noun (4)' or some such
condition, Thus, # [ [ [ ¥ ] ] ?atapa ] ?ino pi?ipi # Nt
(N=chicken-tiger-ate) will not produce 16 or 17:
16, *kimida ?%atapa ?ino pi?ipi (kimisa = NY)
*tthe three that the tiger ate chicken!
17. #%%ino pil?ipi min ?%atapa (min %atapa # Nt)
*tthe your chicken that the tlger ate?
Identity of the entire NP prevents a head noun from being
deleted, leaving possessives or modiflers.
18. #*[min] ?ino pi?ipi ?atapa (?atapa = ')
#tthe chicken that your the tiger ate!

Thus the conditions imposed on the formation of the
relative clause meet the well-formedness requirements,
generating grammatical strings and excluding the ungrammati-
cal ones.

There are no relative particles corresponding to
‘who,! 'that,! and 'which! of English. No wh-attraction
rules are needed, nor shift rules to place the clauses be-
fore or after the head noun, for they can only precede the

noun.
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The possessive and attributive rule must precede the
relative clause rule, for the relative clause would otherwise
prevent the formation of attributives and possessives, since
the SI of the latter two fits that of the former.

The noun-phrase-forming rules should precede the
non-restrictive relative clause rules (non res rel cl) and
the causative rules, because the non res rel ¢l and causa-
tives require NP identity between an embedded S and the
matrix S. Since the KP's of the embedded S will have been
formed before the rules cycle on the matrix S, formation of
the matrix S NP's before the embedding T rules operate is

necessary for NP identity.

T 6 The transitiviger

X [ wp {XP} Y] z

vP

&——Vv\l
SI: 1 2 3
SC: 1 2+ trn] 3

i.e., a feature of transitivity [ +trn] is adjoined to the
verb or AP if it is contained in a transitive VP,

The feature will be given phonologlcal shape by a
later rule (MP 1) according to the type of verb or adjective
that carries the feature.

e.g., (transitivizer underscored)

19. winti wisohaw! ‘make the paddle black!

praddle black imp

20, kapa kayatankin ‘he pounced on the squirrel!

squirrel jump
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21, kInti botonkin t'he took the pot down!

pot descend

T 7 The reflexlive verd

XNP[ NP (A, V} Y]2Z
VP
SI: 1 2 3 L 5 Cond: 2 = 3
SC: 1 L 5
[+R]

i.e., if the subject and object NP's are identical, the
object NP is erased and the verb stem or adjective is
assigned a reflexive feature [+R].

The rules which assign transitivity concord markers
to verbs (T 23, T 24) and the morpheme lengthening rules
(T 21, T 22) which lengthen nouns not immediately followed
by & verb requlire that the object NP of reflexive verbs be
deleted before they operate, for they will treat the re-
flexive as en intransitive verb, If a later ad hoc rule
for deleting the reflexlve object NP is to be avolded, the
object NP must clearly be deleted in this rule. The transi-
tive-marking rule T 6 must therefore precede T 7.

A later rule (MP 3) will spell out the phonological
shape of the [+R] feature according to the phonological
features present 1n the verbd.

" -past! -
22. ta haa haa $a?ti[ufut_j the cuts he!

Md he he cut

ta haa a?ti?t [:?ﬁit} ~ ta haa $a?tit1?7ki
'he cuts himself?
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The causatives

T 8 Causative (ma)

X NP NP V # [NP [ (¥P) i{*P} (adv)] tense] # Y tense] Z
Pp VP 3 PP

S v VP
12 3 4535 6 7 8 9 10 11 12 13 14
Cond: 3 =6 SC: 5.6.7,8.9.10.]71 - 0.
10 = 13 3~ 743
4 = [?a?J 4 ~ 8+9+ma
+V

i.e., 1f there 1s a sentence embedded in a verb, and the
object NP of the matrix sentence is identical to the subject
NP of the embedded S, and the tenses are identical, and the
verb of the matrix S is ?a? 'to make, to do, to say, to
commend, to cause,! the embedded S 1s deleted, a copy of
the embedded St's object NP (if there is one) is adjoined
to the matrix object NP, and a copy of the embedded verb
stem and adverbial suffixes replaces the matrix verb.

There remains then only one verb, but it may have
two serles of Adv sufflxes: the series lmmediately follow=-
ing the verb has its source in the embedded verb, and the

series following ma comes from the matrix verb.



54 THE PHONOLOGY OF CAPANAHUA

v S Adv Asp tense

07 ba ?ina tan -past
[-fut
NP PP
?atapa \
VP
NP//// \\Vb
N
ETki AN
V//// Adv tense
pi bona [-past
-fut

becomes modified to

s
NP’///////‘ \\\\\\\ Pf

VP
__’,,,t:::::=;=> \
NP NP Vb
A7 Adv ma  Adv  Asp tense

honi &Ik{ <¢atapa pi” bode mé& ba?ina tan al?
man corn chicken eat along all-day away pres,
Tthe man went along all day causing his chicken to eat while
going!?

There are no cooccurrence restrictions on any con-
stituent of PP, VP, or Vb that require the causative S to
be embedded in the verb by the base rules. The causatlve S
could as well be contained in VP or PP, then be shifted by
the embedding T rule to the verdb where it now stands. The

only advantage the present treatment seems to offer is that
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the source S is located where its verb affixes will remain,

The fact that the embedded S may have an Adv series
of affixes explains why two such sets may occur in the same
verb in the surface structure. The identlty of subject NP
of the embedded S with the object NP of the matrix explains
why this NP, in the surface string, is both agent and goal
of the action expressed by the verb, and the fact that the
object NP of the embedded S will ée assigned a [-lengthen]
feature before it is shifted explains why it 1s not length-
ened in the surface structure.

No causative constructions with the subject NP
identical to the object NP are grammatical: #'I caused
myself to . . . The ordering of the reflexive T 7 before
T 8 and T 9 will prevent T 8 and T 9 from operating on
reflexives, by deleting the objedt NP needed for NP identity
in the latter two rules. The ordering thus makes it unnec-.
essary to impose a special condition in T 8 and T 9 that the
snbject 1s not identical to the object of the matrix sentence.

The meaning of the sentences that undergo T 8 is
'to cause someone to do something.'

e.g. 23. honin #Yki pikin ‘'the man eats cornt

2k, honin &Ykl ?atapa pimakin ‘'the man causes the

chicken to eat corn!

25, “?aiban bak! ?o$amakin 'the woman caused the

baby to sleep!?

26, ?Poditinin yawa kamakin !'the dog caused the pigs
to go!
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27. “?0éitinin yawa kaka?inmakin ‘'the dog caused the

prigs to go rapidly!

T 9 Causative conjunction (ki?n)

X NP [ (NP) (V,AP} # [NP [(NP) (V,AP} (Adv)] tense] # YtenselZ
PP S

VP VP S PP
12 3 4 5 6 7 8 9 10 11 12 13 14
Cond: 3 =7 sc: 3,5,6,7,8,9,10,11 - ©
b = 8 ' 4 -+ 746+8+9+ki ™
10 = 14

l1.e., 1f the object NP's are present they must be identical,
the verbs must be identical, and the tenses also identical.
Lixe T 8, T 9 deletes the embedded S and replaces the matrix
verb by the constituent verb and Adv series of affixes. A
causative indicator ki?n is attached instead of the ma of
T 8 and a copy of both the subject and object NP!'s of the
constituent S are adjoined to the verb, but in reverse order.
The meaning of the embedded S will be 'to cause
someone to do something by doilng it with him.' Thus,

?70¥iti ni?kimkin means 'to walk the dog.' The actor
dog walk

participates in the walking, whereas T 8 produces a sentence
?0éiti ni?makin 'to cause the dog to walk! without the actor
getting involved in the walking activity. The causation of
T 9 involves getting the object to do something, with no
emphasis on the involvement of the subject in the activity,
though in the glosses I have had to use 'with' to make

reasonable English in many cases. Evidence to support the
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treatment of the subject of the underlyling sentence as
object in the surface string is that a transformation re=-

quiring object NP identity (T 13) operstes under identity

with the underlying subject, now object, if the matrix verb
of T 13 1s a T 9 causative.

Iike T 8, there are no cooccurrence ;estrictions:
the causative ki?n can be used with any verb. 'But 1f the
verb 1s intransitive in the underlying string, it will be
transitive after the transforation, since the underlying
subject is an object NP in the surface string; and if the
underlying sentence 1s transitive, the transformed structure
will be "di-transitive" with two object NP's.

Both the underlying subject and object NP's will
be short forms in the surface string. I account for this by
the switeh 1n order of the subject and object in the trans-
formation. In the underlying sentence, the object precedes
the verb so is marked [-lengthen]. After the transformation
the subject precedes the verb and is marked [-lengthen] on
the next cycle by the lengthener rules. The subject NP of
the matrix S will in any case be lengthened, for it will
always have an NP between 1tself and the verb. Thils means
that the lengthener rules must follow the causative rules,
for if they preceded them the wrong subject NP would recelve
the [+lengthen] feature., The relative order of T 8 and T 9,
however, is inconsequential.

28, plroto noya?i? ‘'the pilot flies!

29, honi noya?i? tthe man flies!?
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30.

31-
32.
33.

3‘4‘-

35.
36.

37.

38.
39.
Lo,

41,

b2,
43,
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pirotonin honi noyaki?nkin 'the pilot flies the
man' (i.e., flies with the man)

708i1ti niéi ‘'the dog walks!

?17bo niéi t'the owner walks!

?17ban ?0éiti ni?%ki?nkin 'the owner walks the
dog!

?08iti binati 'the dog mourns!

7?1 ?bo blnati fthe owner mourns!

?0éitinin ?i7bo bIinaki?nkin 'the dog mourns with

the owner!

?47ban ?0&itil binaki?nkin 'the owner mourns
with the dog!

?1 ?ban pikin 'the owner eats!

?0éitinin pikin ‘'the dog eats!

?1%ban ?0éiti piki?tnkin t!the owner eats with
the dog!

?08itinin ?i?bo piki?nkin 'the dog eats with

the owmer!
7?1 7ban £3%k1 pikin ‘'the owner eats corn!
?17ban $Yki ?0diti piki?nkin tthe owner eats

corn with the dog!

The lengthening of the matrixts subject NP when the

verdb is intransitive-causative, as in 30 above, has been

easlly explained by the fact that the lengthening rules re-

apply when the rules are recycled on the matrix sentence, It

constitutes evidence that all of the cyclical transformation

rules must be cycled afresh on each new domain, moving from
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the most to least embedded S. Ross and lakoff (1967)1 have
recently challenged the notion of the cyclieal rule, sug-
gesting that the rules should be applied individually, first
rule 1 through all the sentences from most to least embedded,
then rule 2 in the same way, etc. After the final rule, the
T component would have finished its course with each rule
having applied successively on all the sentences, but in
sequence so that after rule 3, rule 2 never applied again.
If this approach were used, forms that should be lengthened
would be short, and vice versa, in T 9. But without an
embedded S, elther cyclical or non-cyclical rules would
produce the same resuli .

4, 21732 noya?l? 'bird flies!
?17sa 18 short because it stands before the verd,

[ ?1?8a noya [hawin bak! noya?i?g ?17]

Sblrd fly Sher child fly tensg
If the rules are applied as Ross suggests, the sentence
above would have neither !'bird! nor !'child' lengthened.
After the embedding, both would be short in the surface
structure:

Ly, *#%1%3a hawln baky noyakimai t'the bird flies

with her young!(i.e., teaches it to fly)

?4 ?sa, however, should be long:

4g, “?i7sapan hewin bak! noyaki?nai
If the verb is transitive, e.g.

[?717sa &kl pi [hawin baki $Yki pi71?] ?17]
S § § 8

bird corn eat her chlld corn eat pres tense
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tthe bird eats corn with her child!
and the rules are applied non-cyclically, only tcorn' will
not be lengthened in either cycle. The transformed sentence
will then find 'bird' and 'her child' both long (incorrectly):

L7, #?17sapan #fki hawin bakin pikifnai
Applied cyclically, the correct forms appear:

48, <7?i?sapan §Iki hawin bakI piki?nai
If the lengthener rules were applied only after the embed-
ding again the wrong forms would be lengthened:

49, *2i%sapan §ik1n hawin baki plkitnail

Iike T 8, the underlying embedded S of T 9 does not
necessarily have to be found in the verb, but the results
of applying the transformational rules in non-~cyclical order
would be the same as described above if the embedded S were
dominated by VP, PP, or even S. To explaln the location of
the verb affixes as in T 8, the source S is located in the
Vb; and since the two causatives are in complementary dis-
tribution, the same source S 1s used.

The glosses given for the examples show that there
is more than Just a causative sense to the embedded S. One
might suspect that there is simply a conjunction of S's or
of NP's underlying the surface structure, rather than a
causative construction.

If the causative conjunction were the result of the

sententlal conjunction of two underlying sentences such as
tthe bird flies,'! ‘her child flies,! the effect of applying

the T rules cyclically or sequentially would be the same as
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has Jjust been described: the sequential application would
produce 1ll-formed sentences.

If the conjunction were NP conjunction (i.e., without
an S source), some non-ad hoc way toraccount for the length-
enings still would need to be found. I can find none. A
more serlous objection to a conjunction analysis 18 that the
type of conjunction that can be shown to exist (explained
in base rule R 2) does not affect transitivity. The non=-
restrictive relative clauses and narrative sentences have
verb endings that require different allomdrphs if the sen-
tence each is related to is transitive, i.e., 1f a noun is
standing between the subject NP and the verb. The conjoined
subject NP's do not change the transitivity of the sentence.
But the NP which I have argued here as belng the subject NP
in an underlying S does change an intransitive sentence to
a transitive sentence, for it now serves as object NP, Tﬁe
transitive allomorphs of the verb endings are requlred when
the underlying sentence’s subject NP precedes the verb.

Nor:can the same NP be merely a second object NP
inside the VP bracketing from a vule VP - (NP) (NP) Vb, with
the explanation that it is short because it 1s dominated by
VP (i.e., VP domiﬁation produces short forms), for the sub-
Ject NP of intransitive verbs is not dominated by VP, yet
is short in form. It would also not account for the para-
phrases (bylnative speakers) of T 8 and T 9 with sentences
in which the subject NP of one 1s that of the matrix S, and

that of the other belongs to the constituent S,
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Complements

T 10 Sentence complement (1)

XVP[ #[ NP[ Y (NP) Vb J Nom ] # Vb ] 2
VP S VP VP 8 VP

12 3 L 5 6 7 8 9 10
Cond: 2 = 4 SC: 7 -~ 7

aJ}
9= +cmpﬂ bK

oL J
[PK 3, 4, 8-+0
i.e., the sentence complement which has its source in the S
in VP (R 5) requires that the subject NP's be identical and
that Nom and not a tense be dominated by Aux. The features
of the complement permitted by the verb are then asslgned.
to the Nom symbol and will later be spelled out in phono-
loglcal shape.

The "J" feature is characteristic of verbs of motion
and a few others, and will assigr an 1 suffix to all verbs.
The "K" feature 1s carried by a group of verbs difficult to
clagsify. "K' assigns a =-ti suffix to the verb and will
be covered in the the next rule. Many verbs and all adjec-
tives will have a [~-complement] feature and will thereby
block the sentence.

The morpheme lengthener rules (T 21, T 22), which
must follow the complement rule, require that the subject
NP of the underlying sentence in the complement be-  deleted,
not merely marked for deletion and deleted later; the
lengthener rules lengthen any noun not immedlately followed

by a verb or a suffix. In 51 below, where 50b 1s made a
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complement, ?Ta would be lengthened to ?lan of the deletlons
were not carried out before the lengthener rules apply.

50a. 7?fa ka?l I go' (short)

50b, ?¥a 7?0$a?i ‘I sleep' (short)

51, ?Ya | ?fa ?0¥a?i] ka?i = ?Ya ?08a?i ka?i

‘T go to sleep' (short) '

52, 9fa [?fa hiwl rfra?1] ka?t - ?fan hiwi rira?i

ka?i ‘I go to chop a tree! (long)

The lengthened subject NP ?¥an in 52 1s accounted
for by the fact that the undeleted NP hiwl ‘'tree! intervenes
between the subject NP and the nearest verb. In 51 nothing
intervenes after the deletion, so the NP ?fa remains short,
The complement rule with its deletion of subject NP must
therefore precede the lengthening rules.

The complements must precede the non res rel cl's
because the latter must refer to subject and object NP's in
the following sentence, and the complement rules define the
subject or object NP of the followlng sentence by embedding
the complement sentence and deleting the subject KP of the

constlituent sentence.

T 11 Sentence complement (tl)

XNP [ [ #[ nP [y (KP) (W] ] Nom] # N] Vb] 2
VP NP S VP Vb VP 8 NP VP
12 3 & 5 6 7 8 91011 12
Cond: 2 = k4 | SC: 3, 4, 7,8, 9-0

11 = [+cmpl 10 - 7+8
a J o J ]
b [

pi.
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10 = ‘?pro }

-spkr
-addr

i.e., 1f the subject NP of the complement and matrix are

identical and a complement-taking verb stem is included in

the Vb of the matrix, and the third person pronoun fills

the head noun slot of the complement-including NP, then the

complement's subject NP is deleted, the pronoun 1s replaced

by the verb stem and its affixes, and the complement features

are assigned to the Nom symbol. Nom will later be spelled

out as the suffix -ti,

53. ?lan rirati 7onankin 'I know how to chop!
I chop know

54, 2fan nonati ?onanyamakin !I do not know how
I swim know not to swim?!

55. ?Yan nonaba?inati %a?tipanyamakin ‘I am not able
I swim all day able not to swim all day?!

56. ?Yan 7atapa pilmati 7a$fkin I learned how to
feed chickens'

57. 7?fan $oboa?ti kIIni 'I want to build a house!
58, 7Yan nonati k¥YIni I want to swim!

59. ma¥opan mal pokinti pi$ini ‘the possum needed
to dig a hole!

The '"nomlnalized" ti complement does not carry a
noun label but no longer has Vb bracketing. Therefore the
subject noun phrase (4 of the SI) will be lengthened, being
separated from the nearest verb by an NP,

60, ?fan [nonati] ?%onankin 'I know how to swim®

NP
I swim-to know
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The transitivity concord markers (e.g., kin in 60)
show that the verb is transitive and thus require that the
verb be preceded by an object NP. 1.e., nonatl above must
carry an NP bracketing. Selectional restrictions on the
verbs that can take the -tl complement also require that the
CS of the verb be transitive, 1.e., preceded by NP in VP,
These are the reasons for requiring that the cémplemént be
bracketed by NP, The head noun of the NP, a unique member
of 1ts class, 1s deleted, There are no extra-position rules
cr "it" pronouns like there are in English to strengthen the
argument for using a deletable pronoﬁn to account for the NP
bracketing on the complement, but the facts stated above
would require additional complexity of selectional restric-
tlons and transitive-concord rules if the =ti complement

were derived from an S source in VP as the -1 complement 1is.

T 12 Noun complement

X[ Y#[NP[ (NP) [ W] Nom] # N] 2
S Vb Vb NP

(U
ST: 1 2 3 L 5 6 78 9
sC: 1 o 3 4 0 0 0 4+
| +comp]] comﬂ
+K

Optional SC: 3 - 0
Cond for T 12: 3 = [+pro = 3
=5 pky
-addr
i.e., a noun complement 1is formed by a sentence modifying a

unique pronoun. The pronoun is replaced by the verb stem
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and 1ts affixes and a nominalizing feature [+K] 1s assigned
to the Nom symbol. This will be spelled out as a suffix
ti. The subject NP, also a third person pronoun, 1is usually
deleted, but for paraphrasing and for clarrification when
a new form 1s nominalized, it may be retained.

As InT1ll, the structural description of the resul-
tant form must not be a verb, for nouns preceding it are
lengthened,

61, ?Yan ¢a?oti hiskin I saw a chair?
I sit see

62, haan tooa?til mirakin ‘'he found a gun!
he shoot find

The transitive concord markers on verbs require that
the noun complement have an NP bracketing. This 1s automatic
since the complement 1is developed inside an NP,

The noun head of the NP 1s always erased. It must
therefore be a distingulshed representative of its class, to
avold deletion of unrecoverable information., Pronouns are
never modified by a sentence or adjective unless they are
demonstratives. Of the demonstratives, only hawa 'what! may
occur to the right of 1ts modifiers. I therefore regard it
as the best cholce for the deletable pronoun. <The w of
hawa changes to ? when the [+comp] feature is present.

63, ha?an ¢ga%oti (to sit) ?'zhair:?

64. tooa?i (to make a noise) 'gun'!

65, nonti (to float) tcanoe?

66, winti (to paddle) t'a paddle!
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67. &a?tIti (to cut) ‘'shears!
68. sawiti (to clothe) Ttdress?
69. kIoti (to sing) ‘radio?
70. ?oroti (to cut grass)

Non-restrictive relative clauses

T 13

Cond:

Simultaneous action (~ton)

X # (Y np Y
L Lf 3]
12 34 5 -6 7

[X" NP Vb] Z" tense W

o

10 11 1z 13

6 = [mpast]
-fut

8, 9, 10, 11, 12 not part of an NP

L a 1] SC:

"lawn mower!

tense] # (Md) (NPbItan) NP

11 - 11
[+del]

6 ~ 6+ton
2, 70

i.e.,, 1f a sentence produced by the (# S #)? part of R 2

precedes a series of sentence constituents such that the

subject NP of the first 1is identical to the object NP of

the second, and the tense of the first is [-past, -future]
(present), then the object NP of the second is marked for

deletion and an affix ton 1s adjolned to the tense symbol.

duced by the base will be in a string dominated by the same

S.

S first, therefore, will not specify which of the string of

The non~restrictive relative clause sentences pro=-

67

The convention of applying the rules to the most embedded
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S's is to be processed first. The SI of the rule will
specify the beginning point, however, for the single #
Juncture after the embedded S requires that the right-most
S be processed first. 8ince each of the other S's in the
string will be embedded on the basis of subject or object
NP identity, the deletion of NP's by the non-restrictive
relative clauses must be delayed until the information
required for the embedding of the other S's is no longer
needed,

If the non-restrictive relative clauses were hier-
archically nested, the rules would be cycled from the most
embedded (left-most) to the lest embedded, but as the present
rule will show, the NP deletions would still need to be
delayed because the deletion of the object NP will erase the
information needed on the next cycle if the next-highest is
a narrative sentence or an ?a? non-restrictive relative
clause, both of which require the object NP in their SI.
Deletion delay is therefore regquired whether the non-restric-
tive relative clauses are hierarchically nested or sequen-
tially arranged.

The reason for the constraint that the second sen=
tence is not part of a noun phrase (or some such condition)
is that the non=restrictive relative clause may precede the
relative clause of an NP, But the non res rel cl must bhe
subordinated only to strings dominated by S, not by NP.

That is, if a relative clause follows, it will be included
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in NP 8 or 9 of the SI. "The theory requires that labeled
bracketing must be present if it is included in the SI of
the rule, but nothing is indicated by the absence of brack-
eting in the SI. The SI therefore cannot exclude the NP
bracketing except by a special conditlon, as stated.

The condition that the tense be presgnt tense makes
the action of the clause simultaneous to that of the fol-
lowing verb. For this reason I have translated the -ton
clause by 'while ...' in order to distinguish it from the
other clauses.

71. %awa mapitaiton ?lan tooa?kin
taplr ascend-whlile I shot

11 shot the tapir while he climbed the river bank!

72. 7?In boda pi?iton dokan wirankin
my brother eat-while sister shoved

!Sister shoved my brother while he was eating!

73. “?atapa kYotaiton madopan bi%kin
chicken crow-while possum caught

fthe possum caught rooster while he crowed!

T 14 Preceding action
X #[Y NP [Z NP (AP,V} X'] Yt tense] # (MA)(NPbItan) NP VP 2!
S VP vP 8

— R St
12 34 356 ? 8 g 10 11 12 13
Cond: 6 = 11 SC: 2, 90
8 = [+past] 6 6
[+del]

10, 11, 12 not'part of an NP
i.e., 1f the tense is past and the object NP is identical

to the subject NP of the following sentence (with the same
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domination conditions as T 13), the object NP is assigned a
deletion feature.

The deletion feature which enables deletion to be
delayed is required independently by a later rule that will
erase ldentical object NP's in consecutive non-restrictive
relative clauses. Immediate deletion would destroy the
basis of NP identity.

There are no passives in Capanahua, but T 14 produces
a structure that can be translated by a passive or by a
non=restrictive relative clause with past tense,

74, binan %a%ka? ?Ya habati
bee stung I fled

thaving been stung by -a bee, I fled!

75. ¥Iiniban rI?tini ?%iso yamaskal
forebears killed monkey 1is not

‘the monkeys which were killed off by our
ancestors, no longer exist!

76. pirotonIn ?iwipi baki koilnkoini
pilot brought child happy

‘the child who was brought by the pilot is happy?

T 15 Preceding action (a§)

X #[Y NP VP 2 tense] # (MA)(NPbftan) NP (X' (NP) Vb] Y' tense 2!
S 4

o Vo v
12 34 5 6 7 8 9 10 11 12 13 14
Cond a: 9, 10, 11, 12, 13 not part of an NP
Cond b: 4 = 10 SC: 2, 8=0
7 = [+past]] L - L 7 7

[+del]
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i.e,, if the tense is [+past] in the non-restrictive relative

clause, and the subject NP!'s of the two sentences are identi-

cal, the first subject NP is assigned the deletion feature.

The condition (a) that 9, 10, 11, 12, 13 are not part

of an NP 1is

a general condition for all rules T 15 through

T 19 and therefore need not be repeated for each rule. It

has therefore been separated from the conditions of (b)

for the purposes of the simplicity metric, but the rules

will still be read sc that all the conditions apply, not

(a) or (b).

Condition (a) does not actually accomplish

what 1t intends in terms of formal theory but will have to

suffice for lack of a more precise means of specifying the

condition.

The transformed sentence may be translated 'having

o s« o! "when he had,? !'if he had.®

??0

78.

79.

80,

mani pifa§ ?iso ka?i
banana eat monkey go

"having eaten the bananas, the monkey goes!

kayama?a$ ta ?In piti pl¥inti?i
go not Md I food lack

tIf T don't go, I will lack food?!

taama banani¥ ?Ya hoyamaska?iplki
peanuts plant I came not more

'having planted the peanuts I did not return!

$abaka ?inad how! noka?i
shine suddenly lamp extinguished

"the lamp flashed then went out?
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A later rule will change the shape of the suffix
adjoined to 7 if the following sentence is transitive:

8l. ¥adon ta ?In mani piti?i
g0 Md I banana eat

11f T go, I will eat a bananat!

In T 15 and the following non res rel clis, the time
adverblal that may occur in the clause is restricted by the
tense condition. Thus, a time NP nia nIt! 'this day, today!
cannot be used 1f the tense 1s specified as past, Otherwise
there seem to be no restrictions on the time adverbial,
though if the adverblal 1s identical to that of the next
clause, it will be deleted by a later rule (T 24),

T 16 Subsequent action (no$on)

SI: Same as T 15 SCs 4 - 4
[+del]
Cond a: Same as T 15
Cond b: 7 = [+fut] 7 - 7 + nofon
4 = 10 2, 8-»0

l.e., if the subject NPis are identical and the
tense of the first S 1s future, mark the flrst subject NP
for deletion and adjoin no$on to the tense of the first S.

The meaning of the transformed structure will be
'in order to,' 'so that,?

82, baninof¥on ta ?In ka?i
remain MA I go

1T am golng in order to stay!

83. yapa miZkino¥on ta ?in ta?no kIfnai
fish hook M4 I grub want



84,

85e

86.
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*I want grubs in order to catch fish?

kayada Mmobon haan &opa biSoa?l
go [fut] he clothes fix

'he 1s fixing his clothes in order to leave
someday!

Po8ano¥on rakawi
sleep lie down [imp]

(in order to sleep, lie down)
'lie down and go to sleep!

?0a hisnoSon hiwin haa ?inati
that see tree he climb

'he climbed the tree so that he could see that!

hano rakanof$a?ofon ¢afon mal ta¥pakin
there lie down [fut] deer earth scratch

'the deer pawed the ground in order to lie

down there’

T 17 Subsequent action (non)

SI: Seme as T 15

Cond a:
Cond b:
Cond c:

Cond d:

Seme as T 15 5C: 2, 8~-0
7 = [+fut] 7 = 7 + non
L # 10
L m 12 SC: .eorf
e: 4 - 4
[+del]
f: 12 » 12
L+del]

i.e., 1f the conditions are the same as for T 16, except

that the subject NP's are different, no subject NP deletions
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take place, and a suffix non is adjoined to the tense of the
first sentence. Furthermore, if the object NP of the second
sentence 1is identical to the subject of the first, either of
two changes may be effected: (e) mark the first subject NP
for deletion, or (f) mark the second S's object NP for
deletion.

88. han baninon kaw{
he stay go [imp] (so that he will stay, go)

tgo on and leave him?’

89. ?in %o$anon nitiwi
I sleep be quiet{imp]

'so that I can sleep, stop talking!

90, rono mawanon haan ¢gakakin
snake die he hit

the hit the snake so that it would die:®

91. mawanon haan rono gakakin
die he snake hit

The hit the snakXe so that it would die?

92, han 7onannon papan yo?ikin
he know father told

1so that he would know, father told him?

93. “?onannon papan haa yo?ikin
know father he told

fso that he would know, father told him?

94, bimi haya¥a?non banakin
fruit be[fut] plant

'so that there will be fruit he planted it?

95. haya$a?non biml banakin
be [fut] fruit plant (Same as 94)
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T 18 Simultaneous action (ya)

SI: Same as T 15

Cond a: Same as T 15 SC: 7 =+ 7 + ya
Cond b: 7 = Fpasﬂ 2, 8=0
=fut
L ¥ 10

i.e., 1f the tense 1is present tense in the first S and the
subject NP's are different between the first S andrthe sec-
ond, neither of the szubject NP's is marked for deletion, but
a ya suffix is adjolned to the tense symbol.

This sentence can be translated 'if . . .!' or
'when . . .f Its similarity to « 15 is shown by the fact
‘that the same SI is used, but with the ya suffix only pres-
ent tense may be used.

9. haa %isinaiya ?fa ka?1
he sick I go

“if he gets sick, I will leave!

97. 20l hawiya %Ya tiiyama?i
rain comes I work not

'if 1t rains, I wiil not work!

98. nal ranca nokotalya ta ?In mia kinati?i
sky launch arrive Md I you call

‘I will call you when the plane comes'

99. Dbari ¥ana?iya wal mapoawi
sun hot clearing burn

'get fire to the clearing when the sun 1s hot!

100. patoronin mia sinaa?iya ?Ya honItipiki
employer you scold I hide

'] hid when the employer was scolding you!
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T 19 Simultaneous action (kin)

SI: Same as T 15

Cond a: Same as T 15 SC- 7 -7 + kin
7 = [—‘past} L - 4
f«fut [ +del]
2, 8-+0

i.e., if the first tense 1s present tense and the subject
NP's are identical, mark the first one for deletion and
adjoin the suffix kin to the tense symbol.

This rule is the "same subject" counterpart of T 18
and will be translated by ‘while! in most instances.

10l. namakin haan yo¥in hiskin
dream he spirit saw

the saw a spirit whlle dreaming?

102, mal pokinkin nokin kori mirakin
earth dig we gold found

'we found gold while digging in the ground!

103, kc8in winakin naa winoka?ini
strong paddle he pass rapidly

by paddling furiously, he passed quickly by!

104, ?0%akin haan hawin bakI biStadkin
sleep sne her child squash

fwhile she was asleep, she lay upon her off=
spring?

105. kakin ?Ian has yo?1ikin
&0 I him told

'while going, I told him?

106. kakin ?Ia ragkoba?ini
g0 I slip

'while going, I slipped down (the hill)!
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The order of the rules T 13 through T 19 with
respect to one another is arbitrary. The delay of deletion
enables any of them to apply in any order to the linear
string of S's, and the cycle could begin at any point in

the string. Thus, given the tree

/S\\
s%sss M4 NP PP

7N\

VP tense
the fact that the string of S's are all equally embedded
presents no problem to the operation of the rules., The S's
are cycled one by one until they have all been cycled. The
fact that the Sfs are processed right-most first because of
the SI of the rule is a consequence of arbitrarily choosing
to include only one # symbol on the right of the 8, which
does not affect the need to delay deletion,

The non-restrictive relative clauses, as I have
labeled them, are probably not all true non-restrictive
relative clauses as we think of them in English., Another
term may be more apprcpriate to some of them, depending on
whether one focuses on the tondition of tense or the con=-
dition of NP identity specifled by the rule., In any case,
the simllarities of SI and SC warrant thelr grouping to-
gether and make it possible to capture what seems to me to
be a linguistically significant generalization: that they all
have the same source and are embedded under conditions set on

tense and NP identity.
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T 20 The narrative (conjolned) sentence

X tense Kar # [ Y tense | # 2
S S

[+§ar]

Cond: 2 = 6

i1.e., 2 conjoined sentence 1is well-formed if the tense 1is
ldentical to that of the matrix sentence. The narrative

symbol is deleted and } with a narrative feature replaces
the tense symbol. The sentence boundaries are changed to
pause markers (&).

The narrative feature has now been spelled out as a
morpheme and the tense features will not be given phonolog-
ical features. Thus all conjoined sentences will lack overt
tense and person markers and will always share the tense of
the matrix sentence. Depending on the tense of the matrix
gentence, the tense of the narrative suffix can be present,
past, or future, though by nature the conjolned sentences in
legends, narrations, tales, etc. will usually be a past

tense.

T 21 ILengthener exception

x[ ¥z ] {be, sf}% ‘z,

) NP G
1 2 3
12

[=nex: rule]

Cond: 2 = (N, V, A, sf)
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i,e., if a noun, verb, adjective, or suffix stands in a
noun phrase immedlately before a verb or sufflx outside the
NP, or if it is followed by ?i?k tto be! 1t 1is assigned a
feature (heretofore referred to as a [=-lengthen] feature)
that marks it as an exception to the noun lengthener rule,

The forms so marked will not be phonologically
lengthened, Thus, an intransitive verb will have a éubJect
NP with a short form, and a transitive verb will have a
subject NP with a lengthened form.

107. ma$o ka?t 'the possum goes'

possum goes
108. ma$opan $iki pikin f'the possum eats corn!

possum corn eats

T 22 LIlengthener Assignment
W [ XY ] 2z

NP
L—\/"/
1 2 3
Cond: 2 = {N, V, A} 8C: 2 -+ 2

i )

i.e., the final lexical entry in a noun phrase 1s marked
with the lengthening feature [+M] which will be used by the
phonologlical rules to lengthen the phonological form of the
morpheme ,

It is necessary to specify the last lexlcal entry
of the NP because marking the whole NP as [+M] would lengthen
all of the words dominated by NF. The use of a word juncture

wlll not serve to eliminate the condltion by identifying the



80 THE PHONOLOGY OF CAPANAHUA

morpheme to be lengthened because the NP may have many word
Junctures internally and will also have internal NP brack-
etings, some of which wlll have nouns that are lengthened
from underlying sentences (i.e., possessives) and others
not,

The lengthener rules show why in my earller treatment
(1963) subject, instrumentgl, possessive, vocative, and time
NP's all seemed to use the same suffixes, for i1f a time noun
occurred without the time suffix, it then took the same
endings as subject, instrumental, etc.

109. &adon ta bariya?an hawin ta?in mal wisa?iki
deer M4 by day his foot earth paws

kokan 'The deer 13 pawing the earth in
uncle the daytime, Uncle ,!

Transltive allomorphs

T 23 (3on)

X [Y tense a$] (Md) (NPbYtan) (NP) [ X' NP Vb

A R T L T e
SC: 2 - Son
1.e., 1f the VP following the non res rel cl terminating in
aé 1s transitive, change a$ to $on°

T 23 rule should precede the VP shift rule (T 25)
in order to faclllitate specification of the VP without per-
mitting varlables between a¥% and the VP, whereiln one of the
variables might be a VP, preventing application only to the

VP lmmediately following the non res rel cl.
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110, ?oro?a$ ka?1i
cultivating go
‘having cultivated, he went' (intr)

111. ?orofon %oat hiskin
cultivating that see

thaving cultivated, he saw that!

112. “?oroson Jose klInakin
cultivating Joe called

thaving cultivated, he called Joet?

T 24  (kin)

Xx Lywpz 1+ ] W
VP [+Nar]
1 2 3

5C: 2 —~ kin
l.e., 1f the verb is transitive, the narrative suffix is
changed to kin.
113. wasl 7orokin
grass cultivated ‘the cultlvated the grass!
114, mani banakin
banana'planted ‘he planted the hananas!
115. haa hiskin

that saw ‘Yhe saw that!

T 25 Mliscellaneous NP deletions

81

X (MP) [Y (W) Z tense] (&) (NP) [X* (W) Y' tense] 2!
bp PP PP PP

/

e
1 2 3 4 5 6 7 8. 9

General condition: 7, 8, 9 are not part of an NP

10
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SC 1: Cond: 2 = 6 6 =~ 6
[+del]

SC 2: Cond a: 4 = 8 = NP = [+Aux] 8 - 8
[ +del]
Cond b: 4 w 8 = NP = [+VP] "
Cond ¢c: 4 = 8 = pp "
i.,e., 1f the subject NP's, time NP's, object NP's, or
prepositional phrases of two consecutive sentences (either
non-restrictive relative clauses or conjoined sentences)
are identical, delete the second.

This rule is a merger of four structural changes
that would otherwise be included in the non-restrictive
relative clause rules and the conjoined sentence rule.
Extracting them from those rules has not only reduced the
number of symbols needed in the rules, but points up the
fact that it is the redundant repetition of these NP's that
the rule eliminates. The rule works in conjoined sentences
in the same way as in the non res rel clauses.,

Selectional restrictions require that a feature of
the node dominating the NP be assigned to the head noun of
the NP (R 18), To develop the proper suffixes of the time,
indirect object, and associative (not shown in the base
rules) NPts, another rule exploits the feature so assigned
to the noun CS and spells out the shape of the morpheme
related to the feature., The morphemes could be spelled out
early in the T rules but 1t 1s convenlient to spell them out
after the deletions, so that a noun phrase will not be

deleted leaving a morpheme (suffix) unattached to an NP,
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FPilnal cycle rules

The transformational rules are cyclical in operation
8o that they are reapplied in the order glven on each suc-
cegslvely larger domain, beginning with the most embedded
sentence., However, there are some rules which must apply
only on the final cycle because the structural changes
(1.e., deletions or adjunctlions that change the structural
index of the string) which they effect would otherwise pre-
vent the proper application of other rules in the following
cycle, These rules have been designated as final cycle
rules,

There are also some rules (e.g., T 28, T 29) that
are final cycle rules only because their structural indices
cannot be met by embedded sentences. Although such rules
are not final cycle rules for the same reason as those
mentioned in the paragraph above, they fall naturally into
the same section of the transformational component.

Finally, there are some rules (such as those which
spell out the phonological shape of morphemes) that need
not be classed as final cycle rules, for they could be
ordered almost anywhere in the transformational component.
These have been placed late in the transformational cycle
because of thelr relatedness to the phonological component,
but no strong reason has been found to prevent them from

being placed earlier.
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T 26 Verb phrase shift

X vP Yy {Nom Z
{tense% 5C: 2-0
1 2 3 b 5 b =2 + 4

The location of the verb phrase in the base was
required by the lengthener rules. The subject NP must not
be lengthened before intransitive verbs but lengthened
before transitive verbs. Noun phrases that follow the verd
in the base rules are always lengthened (e.g., vocative).

A shift rule would have been required even without
the lengthener rules, for the verb and tense must be final
in the sentence. If the time NP were to follow the tense in
the base, a rule to shifrt it back)would be necessary. If it
precedes the tense, a rule to shift VP is required.

116. ?fa ta ?In rakit ?a?kl ba?ki [past] -
I M I fear of him yesterday

117. ?fa ta ?In ?%a?ki ba?ki¥ rakItipiki

$T was afraid of him yesterday?

T 27 Deletion of NP

X [+del] Y SC: 2 -0

1 2 3
i.e., delete all deletable elements,

After T 27, many strings will be pared down to a
sequence of verbs,

118. wisti $ontakonin ta 5Tki banani¥ki & bana?ipi
one girl Md corn planted planted
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hokoni & %ani?i & hoa?i & howYska?iton bitkin &
sprouted grew flowered ripened took

ginkikin & rInfkin & rinf3on, bataakin & bataafon
gathered ground grinding sweetened sweetening

kintiki nanlkin & nanf$on kobinhakin
in a pot put putting cooked

tA certain girl planted corn. After she had planted
it, it sprouted, then grew and flowered. When it
was ripe she took it and gathered it. And then she
ground it. Having ground it. she sweetened it (by
chewing it). Having sweetened it, she then put it
in a pot. Having placed it in a pot she cooked it.!

T 28 Tople marker assignment

ta
X {haskaska?iya} NP PEN,F)
1 2 3 L

SC: 3 -
[+2op1c]

i.e., a topic feature is assigned to a subject NP that is
preceded by the mood marker or by the idlomatic non ree rel
cl construction haskaska?iya 'that was the way 1t was when.'
All NP's having the same referent as the toplc will
be pronominalized by the next rule. If the NP following
haskaska?iya has the same referent as that following M4,
there will be one series of pronominalized NP!'s, But if the
NPts marked by 3 in the SI have different referents, the
NP's following haskaska?lya will be pronominalized by both
applications, since Md must always precede haskaska?iya in
the string. (The rules for producing haskéska?iya have been
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omitted in the base,) There will then be one series pre-~
ceding and two series following haskaska?iya.

' Toplc asslgnment may precede or follow the deletion
rules. If it precedes, and the key NP is deleted, the pro;
nominalization rule (T 29) will not work. If it follows
the deletion, it will not assign a topic if the NP is miss-
ing. The pronominalization rule must follow the deletion
in elther case to prevent pronominalization of NPts without
an antecedent, To keep the toplic-related rules together,

T 28 precedes the pronominalization rule, and both follow

the deletion rule (T 27).

T 29 Topic pronominalization
X NP Y NP Z
12 34 5
Cond: 2 = [+topic] 8C: 4 - 4
[+pro]
2i = U1
i.e., pronominalize all NP's having the same'referent as
the topic.

119, honi %ani ta honisdki & hawiton ?In bakin
man big Md came coming my son

hiskin & hawin ¥opa wa¥ati & hawin nonti
saw his clothes torn  his canoe

fanita tma ?1
small be

'a blg man came, and my son saw him come
His (toplc) clothes were town. His (topic)

canoe was very small.,
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T 30 Pronominalization

ze [(w(x] Jy [ [LyJz]az [w [x] ] 2v
N NP NP NP N NP
N
1 2 3 b 5 6 7 8

Cond a: The only S node over 7 is that dominating the
string 1 - 8
41 = 71
SC: 4 - 4
[+pro]
Cond b: The only nede over 2 1s that dominating the
string 1 - 8
21 = 41

SC: 4 - 4
[+pro]

l1.e., an NP may be pronominalizedrif its referent 1is identlecal
to that of the head noun of an NP constituent of the sentence,
The NP constituent may be on elther side of the pronomi-
nalized element,

120, [ (bakin] [meman? ] [ [maman] [baki] ]
NP N P T NP NNP

NP N NP HP
childt's mother mother's child
- mirakin -
found
121. [ (hawin] mamen] [ [hawin] bakl] mIrakin
her mother her child found

tthe mother found her childt
The non-restrictive relative clauses cannot have
subject or object NP's pronominalized by identity to another

EP in the matrix, or vice versa:
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122, *haa ka?%a$ hono nokoti
he going peccary arrived

#1when he had gone the peccary arrived!

123. *hono ka?a$ haa nokoti
peccary golng he arrived

*tyhen the peccary had gone he arrived!

124, *#ka?a$ haa nokotl
going he arrived

¥thaving gone he arrived!

125, *hagoman ?a?ka? haa ka?i?
ant stung he go

*¥1he went after an ant stung him!

126. *han ?ona?a?a &éoka biwa?i
she sew while slster sings

#¥tgister sings whlle sewing!

127, *&cka ?ona?a?a han biwa?l
sister sew while she sings

#1gister sings whille sewing!

One way to account for the fact that pronominaliza-
tion occurs in possessives but not in the non-restrictilve
relative clauses is to put a speclal condition on the SI
of the rule: &4 = [+poss]. The rule would then operate
only on formatives to which the [+poss] feature has been
assligned. The [+poss] feature 1s needed independently,
so the only complication would be the condition stated in
the rule.

“Another solution is to order the pronominalization
rule after the deietion rule. The absence of pronominaliza-

tion then becomes a simple consequence of the fact that the
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basls for the NP ldentlity is gone. Thils seems to be more
reasonable than an ad hoc condition specifying that the
NP must be [+poss].

Without the [+poss] condition, the pronominaliza-
tion rule cannot precede the deletion rule, for it would in
some cases pronominalize an NP under ldentity with another
that was to be deleted, producing the ungrammatical sen-
tences 129 and 131 from 128 and 130.

128, “7atapenin #Iki pi?iton Joaman ?atapa bif?kin -
chicken corn eat while John chicken grabbed

129. ‘*haan 3Tkl pi?iton Joaman bi?kin
he corn eat while John grabbed

#tJohn grabtred (the chicken) while it was
eating corn!

130, ?atapanin §fki pi?iya Joanman sIki bi?kin -
chicken corn eat whlle John corn grabbed

131. *?atapanin haa pi?iya Joanman bi?kin
*tyhile the chicken was eating the corn,
John grabbed it (the corn)!?

The pronominalization then, must follow the dele-
tion rules or be restricted by a special condition.

There is the question of how far this rule should
range, for as 1ls expected, a noun separated from a noun
phrese by a long series of conjoilned sentences wlll not
intelligibly pronominalize the noun phrase unless it 1s
the sentence topic. Perhaps the solution to this 1is to

specify a condition that ¥Y? or Z!' in the rule cannot contain
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the & juncture of a conjolned sentence, This seems to give
correct results, but it is in an area of indeterminacy for

the present.

T 31 M4 shift
SI 1 #X858 M X
\./\,-.J
1 23 b
SI 2 # Md {Vb X
NP(sf)}

12 3 L

SC: 2 -3
3-+2

i.e,, 1f the MAd indicator is preceded by more than one sen-
tence, shift it to the left until oniy one S precedes 1it.
If it 1s preceded by the Juncture, shift it to- the right
by permuting it ﬁith eithef the verb or the nearest NP with
its suffix,

In the first case the rule will apply iteratively:
#8 S8 S 8 Mi NP PP X becomes # S M4 S S S NP PP X.

132, rono hidii ta rakIta$ bi3ki?ika?inad ?Ia
snagke see M3 afraild run fast I

pakitipiki
fell

'] saw a snake, feared, ran fast and fell.!
In the second case, the rule will shift the subject
NP or one of the NP's from the PP to the left. There 1is
much flexibility in the surface order of the NP!s, which
is outside the scope of this study. But any stylistic NP
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shift would precede the ld shift.

133, mani ta howIti’ki
banana Md ripen 'the bananas are ripening!

134, mani ta ?In hisi
banana Md I see 'I see bananas?

135. ba?kid ta koka kanofi?iki
tomorrow MA Uncle go [fut] 'Uncle will go tomorrow!

If all the NP's have been deleted (or shifted to
follow the verb), the verb is placed to the left of the M
1ndicator.' The tense symbol remains unshifted, and a tense-
carrier verdb is later inserted before the tense.

136. bana ta ?In haipiki
plant Md I did 'T planted!

137. rIra ta haiki
chop MA 1is the 1s chopping!

The Md shift must follow the deletion rule (T 27)
since it permutes only with undeleted formatives. It must
also follow the topilc marker rule (T 28), for the topilc
marker rule must precede the stylistic and emphatic-marking

shift rules which must precede the Fd shift.

T 32 Tense carrier
X Vb Md (NP) tense Y
1 2 3
SC: 2 —» ha + 2
i.e., 1f the verb has been separated from the tense by a
Md shift, a tense-carrier pro-verb ha ls adjoined to the

tense. (See examples 136 and 137 above,)
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T 33 Pronoun reduplication

S +N M4 Y
+pro

..S__

+spka
+addr.

1 2 3 L

Cond: 3 = [+Decl] 8C: 3-+34 2
[-emp]

l1.e., if a first or second person pronoun precedes a declar-
ative or interrogative mood marker, a copy of the pronoun is
adjoined to the mood marker and marked [-emphatic] which
will determine its phonological shape.

138, mia ta? min ?ani ki
you Md you big MA t!'you are big!

139, mian ta? min mani pi?i
you Md you banena eat ‘'you eat bananas?

140, mia min Xin
you you Md tIs It you?t

141, ?Ya ta? ?¥n ki
I MA I MA tit is It

142, ?Ya ta In ka?i
I M I go 'I am going!

143, ?Yan ta ?¥n $fki pi?l
I Md I corn eat 'I am eating corn!

Third person pronouns are not reduplicated:
144, haa ta? ki 1it is he!
145, haa ta ka?iki ‘he is going!
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Pronoun development

P34 M 1
~Pro
-S__ <(noyy
+pl
2t (mapz
<mi>2
1
1.e., the singular first and second person pronouns, ?¥
and mi, respectively become no and ma i1n the plural.

The rule requires that one element be chosen from
each of the braces on the left to be assigned the phono=-
loglical features indicated by the corresponding set of angles.
T 35 +N ]

+Pro
-S__
5+addr l-
+spkr§

~pl
+Pposs |

1
[ +emp]

1
i.e., the first and second person pronouns are assigned the
[~emphatic] feature when they are used as possessives.

The possessive forms of flrst and seéond singular
personé‘bre not unique, but they must always have the same
phonological features that characterize the unemphatic forms.
T 36 +N

+Pro

-S__
+poss

-spkr ,-add? 1= 1 +<w)
<-pl [ +emp]
+pl ) : ,
1
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i.e., all plural possessives are marked [+emp], and the
possessive third person singular is marked [+emp] and a w
is added it it,

The form of the third person is now haw. BRule T 34
must precede T 35 and T 36, but the order of T 35 to T 36
is arbitrary.

T 37 +N
+Pro
-S__ l->1+n
~emp
1l
1.6., an n is added to all [-emphatic] pronouns.

The transformational rules have marked some pronouns
as [+emp]. By convention all those not marked "+" are "="
for that feature, giv;ng the series:

sg. 1lst ?In pl. 1t non

2nd min 2nd  man
3rd han 3rd han
T 38 Xr +N “(#}1 Y

+Pro
+emp

<+S€15>1 &
+p 1
<I:I:in>2 22+ {SED2
Lade <?Q>3

sk 13
_< ESip]

1 2 3

i.e., the emphatic forms of the pronouns are assigned an

ending. If no affix is adjoined to the singular forms, they
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receive an g ending: ?fa 'I,' mia 'you,' haa 'he,’ hawa

thig, hers.! The plural forms receive a terminal whether

or not an affix follows: nokI t'we,! mato 'you,' hato

tthey,! matokl tof you.!

T 39

- +N
[~Pro ]

-emp
+Pro ([ |
i l1-1+ bo

1.e., adjoin a bo suffix to a noun or a [-emp] third person

pronoun if it is [+plural] or to any form marked [+generic].

bakIbo !children' (pl) hiwibo 'tree! (gen)
nononbo ‘duck-like habo !'they!

miabo ‘fyour kind!' (sg. gen)

Tense, plural, person, and mood developing rules

T 4o

+tense

+past
+rem SC: 1 -+ ipi+1l ka?ipiki ‘'went!

-dist
1
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T 41 B +tense 7
+fut
+B

<:§i§t>£:>1
{-dist)3

Exclm j...
oo —}>
<+[+Decl],,. J

1

SC: 1 - <(§g;:;:}>l ¥{<?>5§ 2 {my+l

kanofawi ‘'go soon!'

i.e., a [+B] future tense is spelled out basically as $a?
which becomes %1? if the sentence is declarative and £a’n
if it is imperative or exclamatory. If the tense is
[-remote, +distant] the segments no precede $a?, and if it
is [~-remote, -distant] ya precede 3a?,

There are some instances when a fourth mood not
included in thls description because of its very limited
use (to put a curse or hex on someone) utilizes only the

basic form of the [+B]tense, $a?.

T 42 +tense

+fut SC: 1 - ti?+l
+rem

+dist kati?l fwill go!
1

i.e., the most remote future tense 1is spelled out is ti?
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T 43 +tense ] 8C: 1 - kan¢l
=g pkr
+[-addr cae banakani t'they plant!
+ +Decl] ...___ !
+pl - bana ?ipikana$ki
1 'they planted!

i.e,, 1n a declarative sentence the plural morpheme as-
signed (by a rule not given) to the verb by the deletion.of
a third person subject NP is spelled out as kan. The
ordering of T 43 with respect to other tense-defining rules
determines that the plural kan follows the tenses of T 40,
T 41, and T 42 but precedes other tenses.

T b +tense <na)p %
+pl
E+Imp] cee <n°n>1
<+[+spkr].., 7 banaw! ‘'plant it!
<+[ ﬂddr] ° o0
T bananonw! t'let's plant it

i.e,, the plural in lmperative sentences is spelled out as

na for second person and non for first person,

T 45 T +tense | {ayy
+past L <? > }>
~rem - 27+ 1
<-dist 1 <Wntd
<f§§§t> >> ka?a ‘Swent!
<+disg>%} ka?o ‘went!
\\v

kanli ‘twent!
1.e., the past tenses are g [-rem, -dist], Jo [+rem, -dist],

and ni [+rem, +dist].
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T U6 +tense
+past - - {<;>1§
+Sp
<&[’;ader.oa__ ] | &2
L GL [i:g};;] —1» ( ka?a?ki 'T went'
1 ~ ka?agski the went!

i.e., with past tenses, ? marks first and second person

and ¥ marks third person.

T 47 +tense 1 -+ 217 +1
-past
=fut mapftal t'goes up!
1

1.e., the present tense is marked by the morpheme ai?.

T 48 ™ +tense

+fut 1-14
+ -spkr ]>> kati?i 'will go!
~addr _—
Con
<-B
1 i

i.e., & [~B] future tense and a [ +B] future tense third
person add i to the string. The pluralizer kan willl now
intervene between the tense and 1i:

katikani t'they will go?

T 49 +tense # 1-=1+n
+ [+QJeeo__ ]
ka?in ‘'go?!
1 2

i.e.,, the interrogative is marked by a final n.
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T 50 +tense
z [Y [x ':+[[+Declj...__ ]JJ Xt |
Lo -L+)ee. ]

SI: 1l 2 3
SC: 1 0 3

l.e., an embedded declarative non-interrogative sentence
has the tense symbol deleted. Any other mood in an em=-

bedded S will be blocked.

T 51 +tense

+ [+Decl]ee.__ ] ]

-past |
al? | =fut i #

+ [+spkr]e..e__ ] ’

| 2+ [+adar]...___ I
SI: 1 2 3
SC: 1 0 3

[ +Decl] '

mapital I go up!?
i.e., the tense symbol 1s deleted in declarative 8's with
first or second person present tense, and a declarative

feature is assigned the present tense morpheme.

T 52 +tense
-past # <W$>1
+ VPeeo__ ] 1= 93<mis>,
C+L[+Imp]a.. ])} kaw! ‘'go!
W+ [+Exclm].ou__
- kamis '1t might gol!?
1 2

1.e., the imperative marker is wl and the exclamation marker
is mis. If the # boundary is not present, the undeveloped

tense symbol will block the sentence. A VP must be in the
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sentence for either of these morphemes to be developed.

T 53 +tense 1l - ki
+{[+Decl]eeu__ ]
1 ka?iki - 'goes!

i.e., elsewhere, the tense symbol becomes ki in declarative

sentences.

T 54 Word juncture

X Y Z
l 2 3
Cond: 2 = (N, A, V} SC: 2+ #2

i.e., insert a word Jjuncture before each lexical category:
noun, adjective, and verb stem,

All the affizxes and clitlics follow the formative to
which they are attached. It is therefore possible to insert
the Juncture correctly in every case by placing it only
before each formative. This rule cannot precede the mor-
pheme-forming rules. But since word Jjunctures play no part
in the transformational rules, there is no need to introduce
them until the transformational rules have been exhausted.
Word Jjunctures cannot be inserted following the formative,
for to do so would separate affixes and clitics from their
head nouns and verb stems.

The rule will place a Juncture at the beginning of
a sentence but none at the end. At the end one is not
needed, since the sentence juncture there will count as one,

At the beginning of the sentence it may be desirable to
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assume that of two adjacent junctures, the lower is deleted
or merged with the higher. In Capanahua it happens that
the rule which inserts a glottal catch before r and b in
utterance initlal position 1s the only one which would be
affected by the sentence-initial word Jjuncture and could be
handled by being regarded as a sentence-level rule. The
word Juncture would then be ignored by the rule. Hoﬁever.
it would seem to be more general to assume that the assimi-
lation or deletlion obtains in all cases of Jjuncture con-
catenation so that it 1s unnecessary in any language to
specify # ¥ or # #, or even + # + in a rule, if only the
highest 18 relevant and the level of the rule is less than
the lower of the two junctures. (By convention, the sen-
tence Juncture # is now designated as ¥.)

b, o 7awap ta #?aniki o
tapir Md Dbig Md fthe tapir is big!

145, o ba?kis ta #paklka?inipikana¥fkie
yesterday Mdfall suddenly past pl 3rd Md

1Yesterday they fell quickly.!
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The theory of generative phonology claims that the
phonological component of a grammar will encompass a lexicon,
morpheme structure rules, blank-filling redundancy rules, and
morphophonemic rules. These sub-components are interrelated
and the most highly valued grammar will be the one which
makes the strongest claims for that language in terms of all
four sub-components, that is, correctly predicts the output
consistent with the data available by exploiting all the
regularities of the sub-components of the phonology in the
most economical fashion,

The simplicity metric is the means of assigning an
objective, empirical value to a formulation. The words
economy and economical will be used to refer to the most
valued formulation attained by applying the simplicity metric.
General and generality will be used in a generic sense to

refer to regularities expressed by a rule or rules, and
generalization will refer to specific instances of regular-
ities expressed by a rule. Thus, the fact that Capanahua
w, ¥y, and ? function alike in the nasalization rules is a
generalization captured by the economy achieved in grouping

them into a natural e¢lass. So economy and generality go

102
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hand in hand. The most general statement in the grammar is
the simplest, and the simplest is8 the most general.

The use of a simplicity metric toevaluate competing
formulations of the grammar of a language requires that the
generalizations to be claimed by the description be estab-
lished first. The different treatments expressing these
generalizations are then weilghed according to the simplicity
metrlic to determine which is the most economical statement,
and the simplicity metric itself, if properly formulated,
should lead one to discover other generalizations that are
or should be covered in the description.

However, the assumption that economy measured by
counting feature specifications can be used as a simplicity
metric carries with it some problems. The fact that in our
theory the phonologlcal component comprises several sub-
components permits economy to be achlieved in one suboom-
ponent at the expense of another, but our notational system
does not enable the economy of one subcomponent to be

2 Ideally a change in the

weighed agalnst that of the other.
feature matrix will effect simlilar results in both lexlcon
and MP rules, but if an improvement in one produces adverse
results in the other, some way of glving priority to one
is needed.

Halle 1s reported to have proposed that
"economy in the phonological rules is to take precedence

over economy in the morpheme structure rules and dictionary."

(McCawley, 1965, 70) As Harms has pointed out, however,
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there can be cases where the position of Halle may be un-
desirable (Southern Paiute)(Harms, 1966), but the opposite
extreme of giving precedence to the lexiconts economy is
also undesirable:

The answer appears to be in determining some factor

enabling a meaningful comparison of economy in the

various phonological components of the grammar. A

reliable answer-~and an effective evaluation pro-

cedure--can be found only after our present meager
knowledge of individual languages _in these respects
has been substantially bolstered.>

Requiring that generalizations be captured by the MP
rules does not usually present much of a problem. If two
different sets of rules will both correctly predict the
facts .(1,e,, both capture the generalizations), and one
gset 1s simpler, it should be evident that it 1s simpler
because elther the rule formulations are more efficilent,
hence, more general, or the natural classes in the feature
inventory of the one lend themselves to more general
statements.

In the MS component, however, generalizations are
harder to identify, so that the more economical formulation
may simply be economical by virtue of having done a poorer
job of capturing the generalizations. A statement parallel
to Halle's above to the effect that economy of MP rules
takes precedence over economy of the lexicon would presup=-
pose that MS generalizations are identifiable and included
wlthin the scope of competing descriptions, but such is
not always the case. In thls respect the theory needs

refining.4
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The distinctive features

There are fifteen consonants and four vowels in the
inventory of phonemes necessary to specify the lexical
entries in Capanahua. Both the consonants and the vowels

form asymmetrical patterns when charted articulatorily:

Articulatory Chart of the Consonant and Vowel Segments

Bila= Alve- Alveo~ Pal~- Velar Pharyn- Laryn-
bial olar palatal atal geal geal

Stops P t k ?

Continuants ko)

s ¥ & h
Affricates ¢ g
Flap r
Nasal m n
Semi~
consonant W y
Front Central Back

High

Mid

Low

o ranges from mid close to high open, unconditioned.
Consonants

The consonants are the unaspirated stops p, t, k, 7
the bilabial voiced fricative b: the affricated stors ¢ and
¢; the grooved fricatives s (alveolar), ¥ (alveopalatal),

and ¥ (retroflexed alveopalatal); the flap r; the nasals m
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and n; and the glides w and y.

Since h occurs only in word

initial position before vowels and vowels never occur ini-

tlally unpreceded by h or another consonant, h can be re-

garded as a predictable redundancy.

close o, and high back unrounded I,

The vowels are i, a,

For the consonants of Capanahua, the slmplest so-

lution for the lexlcon requires the specification of 68

features in the inventory for non-vowel phonemes. This 1s

achieved by marking b, r, m, n as liqulds and w, y, 7 as

glides. The next best solution, marking only b and r as

liquids, requires 71 features.

Solution I,

cns
voce

std

cnt
cmp

grv

Parsimonious arrangement of

68 features

Ptk¢gcs$¥hb

+ 4+ + + + + +

-+

+

+

non=-vowel phonemes:
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Solution II, 71 features

ptkfcouns¥¥bryw?

1, ]

ens + +t+ T+ttt t+tFt+ - -
VOC = = m % = m ® = m = + + = = =
Nt = = = = = + + + + + S

Btd ~ = = + + = = + + +

Cmp ~ = + = + -+ 4
grv . + = + - - -t
flt -+

b can be regarded as a resonant because 1t patterns
with r differently from the obstruents and glides. Ob-
struents form consonant clusters with nasals and continuant
stridents, but b and r do not. The obstruents and nasals
may ocour morpheme final, but b and r do not., Only b.and r
ocecur wilth a glottal onset in initial position, and the
nasalization of vowels 1a weakened before b and r.

It 1s possible to treat w and y as vowels in the
underlying forms and allow a rule to change thelr vocalilec
feature to non-vocalic early in the P rules. Since wand y
occur only preceding vowels, and there would be no sequences
of four vowels  such that the two central ones would be o and
i, the rule would change o and 1 to the respective glide in

the case that a vowel or Jjuncture preceded and another vowel
. o - w v
followed : {1 ii {ygi / g#{ v

Sequences such as boo 'hair,! ¥oo 'green,! £0d 'wind,' koo

'sap,! Poa 'that,! ¥oa 'fat,! poa 'potato,’ koa !spear,!
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?0i 'rain,! kol 'chirnt' would be unaffected. Forms beginning

with a vowel cluster would undergo the rule:

olna wina 'to paddle! ofot wlot t'to hang on!
1ao0l¥ yawls 'armadillo! oca?0 wa?0 'mud!

?7a0ln ?awin 'wife! cal wal 'garden!

baoin bawin t'catfisht oaon waon ‘'crybaby!

7101 ?iwl  'stingray! 1InY yInI ‘¢grasshopper!
70lo 7oy0 1to suck! laca yawa !'boar!

baoa bawa ‘'‘parrot! iama yama ‘'none!

7?10 24wl theavy! .1ala yaya ‘'mother-in-law!

iobY yoblI ‘tshaman!

Apart from other considerations this treatment would
permit some savings in the lexicon since ? could then be
specified by just the two features [-cns, -voc], a saving of
one feature for every occurrence of ?.

However, h would then have to be specified in the
lexicon because vowel-initial words that should otherwise
have an h redundantly specified would turn up with a w
instead of h:

olna hoina 'to breathe! (minimal pair with 'to

paddle' above)

oyo hoyo ‘mute?

oa hoa 1{lower!

ol hoil 1language!

iwl hiwi ftreet

iin hiin fant!

ow! how! 'lignht!?
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olt hoit 'to hang suspended!

00 hoo tyes!?

There will therefors be no savings gffected in the
lexicon because ? will agaln need three features, the vowels
will require four each (the same as w and y), and in addition,
h will have to be specified with three features for each
occurrence, The solution eliminating w and y from the
systematic phoneme inventory therefore achieves no economy
of feature speciflication. In addition, the treatment of h
as a redundancy 1s more economical because though h occurs
only initially, it occurs before all vowels and has a
higher frequency in the lexicon than initial y and w combined.

It 1s clear, of coursse, that only one of the glides
can be predicted in. It would be circular to try to predict
first h on the basis of w and y, then y and w on the basis of
h. Otherwise the first to be predicted in would cover all
vowel-initial forms, leaving no case where the second could
be inserted,

Finally, it should be observed that lnstead of h, ?
can Ye considered to be predictable in initial position.

Its frequency of occurrence initially is about the same as h.
But while the savings effected in cutting out the features
needed to specify ? initially would then be the same as for
h, there would be no concomltant reduction of features
necessary to specify h, y, w elsewhere, since ? would not

be completely removed from the inventory. There would still

need to be an extra feature each for y and w as shown below,
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in addition to the four needed for h.
hwy ¢

CNnS -~ -~ = =

VOC = = = =

ent + + + -

CHP + = =

grv + -

Apart from economy, the very limited role of h in
the language with its limited initial occurrence and fre-
quent deletion in the surface string makes it seem that to
consider h predictable is a more valued generalization than
predicting w, ¥y, or ?. The simplicity metric supports this
intuitive judgement by showing that the treatment of h as
redundant 1ls the most economical.

A sampling of the lexicon indicates that for every
100 entries, 52.5 per cent of the phonemes are consonants,
glides, or liquids and 47.5 per cent are vowels. The
phonemes have the following frequencies of occurrence,
consonant per cent of phoneme occurrences in the lexicon

p 3.57
5.58
6.02

.86
2.29
2.47

& ® K o

1.43

W W< W

2.14
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consonant per cent {(continued)

m . &,00

7.30 vowels  per cent
b 3.86 a 17.90
r 2,00 b 10.72
w 2,29 r 8.87
y 2,00 o} l0.0i

k.55 47.50
O % 1)

52,50

Apart from the economy effected by morpheme structure
rules, therefore, the distinctive features chosen will achieve
maximal simplicity in the lexicon if the stops and nasals
are marked by the lowest.possible number of features at the
expense of the number marking the strident group, for the
stridents have a much lower frequency of occurrence. This is
what Solution I does. Apart from economy achleved by ex=~
ploiting redundancies, for every 100 phoneme occurrences in
the lexicon Solution I will specify an average‘of 214,.8
consonantael features.

Solutlion II specifies the lexical entries with an
average of 226.4 consonantal features for every 100 phonemes.

The irregularity of the features needed to distine
guish the sibilants leads one to suspect that one of them,
perhaps & or §, comes from an underlying cluster. There
are no sequences sr, sr, sn, sr in the lexiébn, so that

either & or é might be derived from sn or sr. But treating
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g or ¥ as a cluster would create a unique cluster in initial
position with a consequent loss of the redundancy exploitable
by the MS rules, since the prediction could no longer be
made that 1f the first segment 1s a consonant, the second

is a vowel, The cluster treatment would also produce the
unique instances of triple clusters in medial position. It
would requlre one less feature to specify the occurrences of
% or é, but the economy would be offset by the need to
specify the other consonant in the cluster. Assuming that

§ were conslidered to be a cluster of sr, every specification

of s, §, and & would require the following number of features:

s ] & total
unitary 12.35 8.58 12.84 33.77
s + Y

cluster 12.35 7,15 Sol.I 12.35 8.56 Lo,41
n " Sol.II 12,35 6.42 38,27

The cluster treatment would allow the NS rules to effect a
savings of two features [+cnt, +std] predictable for the
first member of every sr cluster, but this would be more
than offset by the loss of the redundancy predicting that
the second member of a cluster is always [=voc]. The
cluster treatment is therefore the less economical.

Solution I regards § as having an underlying compact
form [x] and makes a neater chart. It is suggested by his-
torical evidence but offers no advantages in the grammar by
putting x in a natural class with some other segments.

Solution II uses the flatness feature to distinguish & from §.
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In corresponding more closely to the phonetic reality,
Solution II obviates the need for a late phonetic rule cone

verting x to %.
Vowels

Two vowel solutlions, A and B, were tested and re=
jected because they turned out uneconomical and unabie to
compete with solutions C and D in capturing the genefaliza-
tions in the morpheme structure rules. A, suggested by
comparative evidence, interpreted I as having an underlying
form e. B distinguished i1 and I from a and o by a dif=-

fuseness feature:

A ieao B 1 Yao
gErV = = + + dif + + = =
emp - + + = gTV = + = +

Solutions C and D competed closely both in capturing

significant generalizations and in economy.

Solution C: a 1 I o Solution D: 1 o I a
syl + + + + syl + + + +
emp + - = - Per 4 + - =
grv -+ + aif + -
flt -+ flt - +
13 features 12 features

In Solution C I and o are distinguished by graveness
from 1 and from one another by the flatness feature.
Solution D utilizes peripheralness to separate 1 and I

from o and a. The I is differentiated from i by the
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diffuseness feature and o from a by the flatness feature.
Solutions C and D correspond closely to the phonetlc fea-
tures so that late feature-changing rules are unnecessary.
Comparing the vowel solutions as to economy, D
requires 190,32 features per 100 phoneme occurrences in the
lexicon, against 190,98 for Solution C, Apart from the MS
rules, therefore, Solution I (with D for the vowels) would
give the greatest economy in the lexicon. Nevertheless
Solution IIC will be the one used in the following rules

because overall it is the best solution.
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If all the lexical entries of a grammar were clearly
monomorphemic the formulation of the morpheme structure
rules would be a matter of formulating rules that specify
the phonological redundancies directly for the morphemes,
following which the P component begins its task of phono-
logical interpretation.

In fact, however, not all entries are clearly mono-
morphemlc, 8o that what 1s golng to be permitted as a
lexical entry must be determined before the redundancy rules
can be fgrmulated. There are some forms which seem best
regarded as slngle entries to explain cooccurrence restric-
tions, but which are static results of rules that have
become lost. For example, n¥i?no 'weasel! comes from a
rule that has united hIn! twater' and 7ino 'tiger.' The
first syllable of hinY has been lost, and the glottal and
1 of ?ino have been metathesized, producing a ™ cluster.

In this case, the language abounds in ?n clusters already,
but this is the only form found in the language with an Ii
vowel cluster. |

Similarly, the check of a 1500 word sample from the

dictionary shows only one word with an sb sequence, risbi

115
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trope.!' The derivation 1s similar to that of nIi?no except
that the full form of the first word of the construction is
not recoverable: ris- (meaning unknown), biéi ‘bark, hide.!
The final syllable of bici has been lost by known historicel
{but now only partially operative) rules. The result of
accepting risbl as a single lexical entry is to introduce

a unique case of a gibllant followed by a liquid.

The effect of such constructions, if they are re-
gard;d as base forms, is to fill in gaps in the permitted
CV sequences and thereby elther increase or reduce the
eoonémy achievable by the redundancy rules. The Il se-
quence reduces the economy, for with it the grammar loses
the rules that specify that any [-cmp, +grv] vowel (o) is
[+£1t] when immediately followed by a [-grv, -cmp)] vowel
(1). The sb sequence would increase the attainable economy
(1f there were enough occurrences of 1t)'because b would
become the only liquid that may follow a sibilant so that
the features of graveness that distinguish it from r
become redundant there.

The paucity of words having phoneme sequences that
increase economy in this way, in contrast to the more
numefous cases that decrease economy, means that economy
in the lexicon attainable by lexical redundancy rules is.
seriously impaired by the admlssion of complex entries.

Since the redundancy rules not only effect economy but also
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make a clalm about the native speaker!s intultion concerning
which sequences of souﬁds are permitted in the lexical
entries of Capanahua, the oddity of the rare sequences con-
stitutes an additional reason for wanting to regard forms
such as nii?o as two entries, not one.

That the lexlicon should contain other, more pro-
ductive derivational rules is shown by forms such as'tfépa
‘creek,! composed of tI 'throat' and pa 'to open'! with an §
inserted between the morphemes., Neither tI nor pa can be
inserted by the lexical rule into a complex symbol (CS)
because they must be comblned first with some other form.
Yet the comblnation must have the structural index of a
single entry (Noun or Verb) for the P rules to operate
correctly., If rules generating these forms are permitted
in the lexicon, and the phonological redundancy rules are
formulatéd only for the simple forms, l.e., excluding all
those pr6duced by such derivational processes, there will
be no sequences sp, £p, $p or éb within morpheme boundaries,
and the redundancy rules will be able to exploit the lacunae
in the pattern to achieve greatsr economy. That ls, slnce
there 1ls no contrast of p-~t after a sibilant, t is redun-
dantly (~-grv] there,

Both the extremely limited rules that produce forms
like nii?mo and the more productive ones producing forms
like ti¥pa have been considered to be operative in the
lexicon for the computation of phoneme frequencies previously

given, and for evaluating the solutions for the consonant
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and vowel feature matrices, and are assumed also for the
following MS formulations, Thus nfitho is considered to
be two separate morphemes in the formulation of the fol-

lowing morpheme structure rules.

Constraints on morpheme structure (MS) rules

The rules of the MS component are ordered rules,
Ordering will be necessary in the case that two equally
desirable generalizations are such that one requires infor-
mation supplied by the other. Thus, if the quality of vowels
is predictable before ocertain consonants, and the consonantal
feature of segments occurring final is also predictable, the
consonantal feature must be speciflied first.

McCawley (1966.2) argues for a feature of syllablcity
to replace vocallcity because 1t enables a description to
make generalizations that the Jakobsonlan set of features
does not. He shows that syllabicity glves the advantage of
covering in one rule the changes i -~y and r » r (as in
Sanskrit) by a loss of syllabicity in both cases. In the
Jakobsonian system this would be a change of consonantality
in one case gnd of vocallicity in the other, He also shows
that he can claim a generalization in the SC rules of a
language where there are no vowel clusters, which the feature
of vocallcity does not permit, namely that the syllablcity
of a segment is predictable on the basis of the preceding
segment: [ ] - [~-syl] / [+syl]__ . The Jakobsonian feature

system permits the predictlion of either the vocaliclty of
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glides or the consonantality of liquids in such a case, but
no feature of obstruents would be predictable: either the

rule [-cns] - [-voc] / [;ggz] or [+voe] = [+ens] /r:ﬁxﬂ .

However, McCawley's formulation of the rule to pre-
dict syllablcity on the basis of the preceding consonant
involves a problem. It must either require the condition
that the rule begins at the left-most extreme of the phono-
logical string and tests by moving to the right until it
finds a set of segments that meets the structural desorip-
tion, or it violates the distinctiveness criterion, It is
interesting to note that a finite automaton can be cone
structed that reads either from the left or the right,
and SC rules are of the type that are formulated for such a
device., They can be assumed to begin operating on the
left-most extreme of any morpheme. But if the rules are
applied randomly over a stretch of segments for which the
syllablclity feature has been redundantly unspecified, they
will sometimes require the + or - specification in a segment
for which the feature is unspecified.

The question then is, should such left-tc-right
operation be accepted as part of the theory of SC rules?

It is evident that if it 1s, the generality achieved will be
greater than 1f it is not. On the other hand, there are
some cases where a feature of the second of two segments
must be specified before another one in the first segment is,

so the rules cannot be viewed as applying exhaustively to



120 THE PHONOLOGY OF CAPANAHUA

each segment until it 1s fully specified, then moving on to
the next. The device (L.e., the application of the rules)
must therefore be viewed as moving once across each stretch
of segments (each morpheme) for each rule, then beginning
again on the left of the same stretch until the rules are
exhausted., This is what I propose to be the interpretation
of SC rule application, If it is accepted, it means that
in a language with a CVCV pattern such that all morphemes
begin with a consonant, gll of the syllabic features of a
given string of segments are predictable, corresponding to
the fact that one need only know the positlion of a segment in
a morpheme to know if it 18 + or -~ syllabic.

The rule for the redundant specification of sylla-
biecity in Capanahua could therefore be stated as follows:

L 1= [+sy1] / [-sy1] [~sy1] __
There are more consonant clusters than vowel clusters.
Therefore the rule exploits the more frequent set to specify
a segment as + syllablc when preceded by two non-syllabics.
This convention enables only one rule to specify a feature
of two or three consecutive vowels in a language like the
Kolokuma dlalect of Ijo where, 1f geminate vowels are
treated as phonemically long vowels, each vowel must be the
opposite in diffuseness from the preceding vewel (data from

Williamson, 1965.14): [+syl] - [=«dif] / l}sy%]___
«2dif

The same rule which predicts the diffuseness of the second

vowel applies to the third vowel, using the diffuseness
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specified for the second vowel,
e.g, 8uel fthirty!
buou 'board (a boat)?

In Halle's system, obstruence was not regarded as a
feature, Halle (1959, 196la, 1962a, 1964) and Jakobson,
Fant and Halle (1961) oclass the nasal oonsonants as stops
because the articulators produce contact and impede the
passage of air between the glottis and the lips. However,
McCawley (1966) treats the Finnish nasals as resonants.

Each segment presents an array of features, some
distinetive and some. redundant, some of which can be used in
one way in one language and in other ways in another language.
The difference, in a generative approach, is shown by the way
each language treats the features in phonological rules.
Since the nasals make uge of both the oral and nasal cavities,
it does not seem surprising that they should be open to a
wider interpretation than some other segments. By regarding
the change of features produced by the oral closure as sig=
nificant they can be treated as stops, as in Halle (1959),
or by regarding the added features of nasal murmur produced
by the resonating nasal cavity with unimpeded alr passage
as 8yllabiocs for German(morpho-phonemic rules) or as reso-
nant non=syllabics for Finnish (McCawley, 1966). In
Capanahua they are treated as continuant obstruents, using
the features characteristic of the oral closure to define
obstruence and the nasal feature of the supplementary nasal

resonator to permit a continuant feature to be distinctive.
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The MP and SC rules of Capanahua require that the nasals be
classed with the continuant obstruents in the underlying
forms, and the SC rules also require that in clusters in
which both segments are consonantal the first must be a
continuant. The MP rules delete all non-continuant con-
sonants and all resonants in the environment __ggi. The
features in nasals that are required by the grammar are
thus found to correspond to actual acoustic features, so
that even though the Capanahua treatment of the nasal as
continuant obstruents may be an innovation in a generative
framework, it has always been a potential arrangement of the
nasal features.,

The previous solutions can therefore be modified
as follows:

Pptkegémnsé Epryw?2alio

SYl (= = @ « = =0 =@ = = = “ w)e = o=+ + o+ o+

ens + +t + A+ttt Attt e .-

obs + 4+ + t+t+ FtF Attt a(mm = - am )

The defect in this arrangement is that there is no
way in which true consonants can be made a natural class
with the glides without including the liquids. The Jjusti-
fication for accepting this consequence in the rules below
is that the advantages gained offset the disadvantages,
in terms of economy, in the MP rules.

Solution II-C, as modified above, is used in the

following morpheme structure rules.
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"1 ] [-ong) / { g oy ﬁ S se]

1.e,, after an lnitlial consonant, and after a consonant
cluster, the next segment must be a vowel. (There are no
morpheme~-initial consonant clusters.)

There are no triple consonant clusters. This rule
takes advantage of the fact that there are more consonant
clusters than vowel clusters to predict the vowel features
on the hasis of the\consonants. In the examples given,

features specified by the rules are placed 1n parentheses.

thair! tmoon! Tbutterfly!?
b oo 208n I p k o?2k o §t o b1
cns + (=)= -(=)F+ + (=) + + (=)= + (=) + 4+ (=) + =

syl (=) (+)+ = (= =) (+) (=) () (H)=(=) () (« =) (+)(=)+

MS 2 [+cns] —~ [-syl]
l.,e,, all consonantal segments are redundantly speclfied as
[=syllabic].

MS 1 must precede NS 2‘because the second segment, if
a vowel, has been unspecified for the consonantal feature

until MS 1 has operated. Examples: see MS 1.

MS 3 [+cns] - [+obs] / [+ens] ____

i.e., in any conscnant cluster, the second member is always a
true consonant if the first also is. There are no cases of a
liquid followed by an obstruent or of a consonant followed

by a ligquid or a glide. NS 3 must follow MS 1 for the same

reason as MS 2.
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MS 4 [+ons] -~ +obs / +cns
+cnt +obs

(~%8td) — |s«sta

Pcnt

Cond: 1if «is Man, ﬁis nyn 5

l.e.,, if the first member of a CC is consonantal it is also
[+obstruent] and [+continuant]; only the nasals and sibilants
rrecede another true consonant. If the second member is
strident ( [+ent] or [-cnt]), the first will be a non-
strident (i.e., a nasal). If the second 1s a [-strident]
continuant (a nasal), the first will be a strident.

Consonant clusters are thus composed of a consonant
preceded by a sibilant or nasal. If the second member is a
non-strident occlusive (p, t, k), the first member is un-
predictably a nasal or sibilant, but if the second is a
strident occlusive or a continuant, the stridency of the
first is predictable.

If the first C is a nasal, it will be identical in
compactness and graveness to a following stop, but it is
unnecessary to formulate a rule for this redundancy here
because an MP rule will assimilate all nasals to the fol-
lowing consonant., No distinction between m and n is made in
the base forms before another consonant. Examples of the

economy achleved by MS 4:
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'to split! moon' T lump!? Tbhowl!

ka¥ k! 20% nip ton ko kxIn éap
ens +  + 4+ + o+ o+ + 4+ o+ + o+ + o+
syl (=) (=)(=) (=) (=) (=) (=) (=)(=) («) (=)(=) (=)
obs + (+)(+) (+)(+) + +  (+)(+) + (+)(+) +
ent = (+) = (+) + = - (+) = - (+) - -
std - + - (+) = « = - - - - (=) + -
emp + + + + - - + + + -
grv -+ - (=) (=) +
flt + +

MS 3 and MS 4 operate on the same cluster, sé MS 3

must precede MS 4 to specify obstruency in the second segment.
~std

i b B [;;ggJ /—
i.e.. the only non«-continuant segment terminating nouns 1is p.
Verts and adjectives, however, are not limited, for they may
terminate in any true consonant except ¢. In nouns, there=
fore, there are predictable features of a final stop.

MS 2 must precede MS 5 to supply the syllabic
feature for the condition of MS 5,

?20% nip ‘moon'.

cns - (=) + -+ (~) +
8yl = (#)=) (= )X+X=)
obs (+)(+) (+)
ent = (+) + =
std (+) = (=
emp
grv
1t

o4
o+
4
3

— e

(
(

+

+

NS 6 [-cns] . {[-cnt] / .___[-Sylil}

-8yl [+ent] / [~sy1]
l.e., If the first element of a cluster is a glide, it will
be a glottal stop. (Ho cases of w or y are followed by a

consonant.) DBut the second element may be a consonant, glide,
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or liquld., If the second is a glide, it is w or y.
MS 6 must also follow MS 2 because it needs the
gyllableity feature provided by MS 2,

tgrubt ihird? ' owner? 1to mixt

ta??no 71 ?sap 7?71 ?bo 581? wan
cns + = + - -+ + - - + + - - +
syl (=) =(=) m m(=) (=) = =(=) (=) = (=) (=)
obs + + + + - + - +
ont = (=) - (=)+ = (=) + (=)(+) +
std - - +  (+) +
cmp - - - (=) -
grv = - (+) + + (=)

MS 7 [+cns] - [+obs] / +
i.6., no liquids are morpheme-final; true consonants, glides,
and vowels may be..

isis tant?

cnt +

syl (=) )
obs )
cnt
std
emp

o &Iiiijg - [ren)

(
(

P44+
i+ 4+ 4+

-obs
i.e., all vowels and resonants are redundantly [+continuant]
and [~strident].
MS 8 must follow MS 7 because the obstruency feature

predicted by MS 7 is required in MS 8,

¢ [:;;i] ~ [-sta]

i.e., all glides are redundently [=-strident]. All segments

are now specified for continuancy and stridency.
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MS 10 [-ons] - [-obs]

i.e., all vowels and glides are [-obstruent].

M8 11 [ ] - [-nas]
+obs
+ont| - [+nas]
-8t
i.e., m and n are [+nasal]; all other segments are [~-nasal].

MS 11 must precede MS 12.

MS 12 [+nas] - [-gfv] / +
i.e., a final nasal will be n.

warzran 'squash!?

cng - + +
8yl = (=) (=)
obs - (+)
cnt +
omp

grv + = (=)
nas (=) (=) (+)

MS 13 Strident harmony

+std - ® cmp / +std
{Bont? 1ty « omp (+sy1] ___

cnt

<§f1t

1.e., strident consonants separated by only one vowel agree
in compactness, and if they are alike in the continuant
feature they agree in flatness also.

For maximum economy of feature specification, MS 9
must precede MS 13 to permit the omission of [+cns, +obs)]
in the condition and environment of MS 1l3. There are no
known morphemes with more than two stridents, but if some

are sventually found, the left=-to~-right application will
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permit MS 13 to apply to the second and third stridents

without violating the distinctiveness criterion.

'whisper! ‘tray! tant! 'whistle! !fish!
bad Ié $afo 1sis sfso fada

eng + o+ o+ + o+ + o+ + + + +
syl (=) (=) (=) (=) (=) (=) (<) (=) (=) (=) (=)
obs =~ + + + + + + + + + +
ent + o+ + o+ + o+ + o+ - -
std + o+ + o+ + 4 + + + o+
emp + (+)  + (+) - (=) = (=) - (=)
grv +
flt + (+) + (+)
Vgrandmother! ‘breast!
¥1¢1 8oéo
ens + + + +
syl (=) (=) (=) (=)
obs + + + o+
std + + + o+
emp + (+) + (+)
grv
"bosom!? Tdeer! taghes! "buttocks!?
$o0d1 ¥ado ¢Z1s tI ¥14 ki1
ens +  + + o+ + + + + + +
syl (=) (=) (=) (=) (=) (=)(=) (=) (=)(=)
obs + + + o+ + (+)(+) +  (+)(+)
ent + = - + - (+) - - (+) -
std + + + o+ + (+) - + (+) -
emp + (+) + (+) - (=) = + (+) +
&rv (-) -
flt + + -

MS 14 [+obs
-ont| - [-grv] / [+std]
-gtd
-cmp
i.e,, 8ibilants are not followed by p; t is redundantly
[-grv] after s, ¥, &.
Since there are no cases of affricates preceding p,

it 18 not necessary to distinguish continuant from
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non=-continuant stridents here,
MS 3 and MS 10 must precede MS 14 to specify the

features required in the condition and environment of MS 14,

ct
e

therb!
cns
syl
obs
ent
std
cmp
grv  +
flt

nes (-

~~

—
+ 11 %
~~

+1 4141 D
e Mt M Nt
I~~~
N e S s
Py Y L 2o
L1401 11 41
N M M St

il +4+4+1 40

~~
1

~—

MS 15 [+st%] - [+emp] / ___ +
-Ccn

i.e., & morpheme-final affricate 1is [+compact]. c. The

affricate ¢ does not occur final.

b 1 ¥ 1to take! n 1 ¥ 'to walk!

ens + (=) + + (=) +

gyl (- + =) (= + =)

obs (=) (=)(+) + (=)(+)

ont (+ +) = + (+) =

std (- -) + - (=) +

emp - (+) - (+)

grv - - -

flt

nag (= =~ =) (+ = =)

MS 16 [fsyl] -+ [+grv]
+emp

i.e., a is redundantly [+grave].

MS 17 [+s¥yl
«emp| - [-flt]
AZTV.

i.e., 2 and i are redundently [-flat].
MS 16 and MS 17 must precede the vowel feature:

specification rules to permit maximum economy in the latter,
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MS 18 =cns +syl
-syl] -+ [-«grv] / aflt
+cnt Agrv)

.., ¥ before o and w before 1 are redundantly opposite in
graveness from the following vowel.

There are no occurrences of yi or wo. Vowel
Solution D can predict a feature of the vowel on the basis
of the glide, or vice versa, with the same savings and the
same cost in terms of features required to specify the rule
in either case. Solutlon C can only predict the graveness

of the glide on the basis of the vowel.,

kIyo t'to finish! wina 'to paddle!
ens +(=)= = -(=)+ =
8yl (= 4)= + - (=4
obs +(- - =) (= =)+(=)
ent =(+)+(+) +{+)+(+)
std =(= = = - )=
cmp 4 =(=)= - +
grv +(=)+ (4)= =
flt - +
nas (= = = =) (- - + =)
MS 19 (*it) +obs
_ =cnt
[fsyl] ~ [+grv] / __ |-std
-cmp -cmp
-gTV

1.e., 1 does not precede t; o and I are redundantly [+grv]

before t.

cns
syl
obg
std
cnt
cmp
grv
flt
nas

Pp o t
+ (=) +
(=) (+) (=)
+ (=) +
- (=) =
- (+) =
+ (+) =
+
(¢ = =

——

1 +4+1 4110 +10

— Nt N

—

n I t I ‘tday
+ (=) + =
(=)(+) (=) +
+ (=) + (=)
- (=) = (=)
- (+) = (+)
+ - o+
- (+) - +
+ = = =)
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+std -cmp
+Cmp -1t
+grV.

MS 20 rent] - [+f1t] / (4831

l.e., £ does not precede or follow I; é is redundantly
[+flat].

111p!
cns
syl
obs
ent
std
cmp
grv
flt
nas (-

PRI R
P P N P P

i+ b+ o+

s Vst Sttt st st
Ss?
P
+ L+ 41D

o I

—
4+
—
[]
—

Ms 21 [+syl] = [+grv] / # ([-sy1]) __([-sy1])([-sy1]) :2%;
+grVv
-flt
i.e., a I, and o are redundantly [+grv] preceding I in a
second syllable. | |
There are no clusters iI, Ii, or 1CI. The possi-
bility of expleoliting the graveness feature of all three
vowels a, o, I in the environment before and following I
(without an intervening consonant) is excluded by the fact
that to do so would first predict the graveness of the firat
Y on the basis of the second, then vice versa, in the
sequence II. Therefore the only possibilities are to pre-
dict a graveness feature of o before and following I and
when followed by ¥ with an 1nterveniﬁg consonant or to
restrict the environment more and gain the economy of pre=-

dicting a feature for both I and o. The latter turns out to

be the more productive, for there are relatively few
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occurrences of Yo, and the only vowel clusters are in the
first two syllables of a morpheme. The cost of adding
#([-syl]) to the rule therefore gained the economy of pre=-
dicting graveness for every I in the first syllable before
another I in the second,

The graveness feature of a is a segment structure
redundancy and therefore cannot be counted in the simplicity
metric here, but to exclude g would have cost the rule
several features without galning any additional economy.

The total economy of the rule, then, is to predict
the graveness feature of o and I in the first syllable when

followed by I in the next syllable.

=
e
g

Ttoucan' Tpiece?
ens
8yl (

¥
+
obs +
+
+
+

—

+ 400+ +

~—

cnt
std
cmp
grv (
flit +

nas

~e~ o~
F i 401 80 48 41
R S
P~ P~ ~~
e e e e
Coe Lan Xoann

I T N A iy

~

RN
11+ 4+

P

NN

~—

i+ 4+ 11 4+01 +80

~~
i
1

~—

~~
§

ns 22 (~omp] =+ [varv] / [-eyL] ({1001 [-s1] _ L{2304)
i.e., { and o are redundantly [+grv] in the envircnment
Cfé?C_C, in which the final consonant 1s a non-continuant
or non-strident,

Since there are no triple consonant clusters, the
environment bar must represent a vowel, as must also the
second segment., Syllsbicity 1s therefore redundant in the
bracket on the left of the arrow and in the second segment

of the environment.,
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m a P o p ‘'elay! m & p I t ‘tascend!

ons 4+ (=) + = + + (=) + = +
syl («)(+)(=) + (=) (=)(+) (=) + («)
obs + (=) + (=)(+) + (=) + («) +
ent + (+) = (+) = + (+) = (+) =
gtd « (=) = (=) = - (=) = (=) =
cnp + - - - + -
1t + -
grv + + + + 4+ =
nas (+) = = « <) (+ = = = =)

+std

MS 23 [+8yl] = [+grv] / |+ent| ___
+cmp
+f1lt

.., I, a, and o are redundantly [+grv] following 8.

There are two exceptions to this rule, $agi 'gourd?
and ¥1? 'future tense,' which will have to be marked with a
feature [—23]. As in previous rules, the rule here appliles
to & re@undantly. Only the feature predicted for o and I
can be counted as a savings in the lexicon.

5 o ‘tray!

+

cns  +
syl (-
obs +
ent  +
+
-+

(

(

(

(

std {
cmp

grv (

flt

nag (= =

a

-)
+)
-)
+)
-)
+

+)

+
(s
P+

The economy achieved in the lexicon by the MS rules
above 18 calculated by multiplying the features predicted
as redundant in each rule by the number of segments to which
they can apply in the lexicon. The number of segments to
which a rule applies 1s given in terms of a percentage of
each 100 phonemes in the lexlcon, which provides the fol-

lowing percentages for each rule. BRules which are mergers
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of two rules have been computed on the basis of each rule

comprised by the formulation, separately.

MS1 cC 2.5 MS 13 .1
MS 2 #C 20, MS 14 .1
MS 3 .9 MS 17 y .2
MS 4 s 6 w .2

n .3 MS 18 o1
MS 5 66 MS 19 6
MS 6 ?C 1.6 MS 20 4,

™w ol MS 21 66
MS 7 3.7 NS 22 1.
MS 11 1.8

Alpha varlables in the rules have been counted as
one feature each, The reason this seems Jjustified is that
alpha variables are instances of a collapsing of rules so
that one alpha replaces one or two +'s or ='s. The variable
is thereby rewarded, since in the computation of the re-
dundancy specifications, the rules underlying each alpha

variable were each figured individually. That is, a rule

(MS 18) -cns +8yl
[fsyl] -~ [-grv] / __ {fflt}
+ent AETV

represents two rules, one with w and one with y. The re=-
dundancies predicted by each underlying rule are computed
indeperiddently so that the alpha values are explited twice
here. If a rule were the merger of three or more rules, the
alpha would thus give a yleld 1in redundancy specification in

proportion te the number of rules reprecsented. There geems
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to be no other way of computing the redundancies, for if in
the above case yo had a higher frequency than wi, and the
computation were done on the basis of the highest or lowest,
the exact redundancy specification would he lost.

The count of alpha as one feature then, seems justi-
fled if one compares the uncollapsed rules with the collapsed
one (a difference of four features in the rule above) and if
one conslders the redundancy output of the rule. Generality
is glven a numerical value in terms of high savings at low
cost.,

Diachronic change is usually in the direction of
greater generality. Thus if in a rule in some language a
-cns

segment_is'marked [

-voc} and the rule is then extended to

apply to resonants as well as glides, the segment will be

« VOC
greater generallity of the alpha variables in the rule by

designated [tcns]. It would be desirable to reflect the

having the alpha variable count less than a "+' or "=t

feature, but this would lead to absurd consequences in a
case where the specification of an a vowel, [Iggs], would
be more highly valued when formulated as [‘cmPJ, a formu-

« gV
lation made possible simply because by an aicident of the
language no high front vowel happens to contrast with a in
that rule. A unit value for alpha variables avoids this,
but the problem of getting the simplicity metric to reflect
greater generality in historical change in this case is

unsolved,
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The preceding morrpheme structure rules consist of
interspersed segment structure rules and sequential con-
straint rules. In both the case of II~C and I-C, when SS
and SC rules were not interspersed the cost of the rules
was much higher than when interspersed. When the 8S rules
all followed the SC rules, I-C required about 20 more fea-
tures than II-C. But when the rules were interspersed, the
difference between I-C and II-C diminished. The following

chart shows the results achieved by interspersing the rules:

II-C II.D I-.C I.D
grose number of
features /100
phonemes 417.38 416.72 405.78 . 4os5.12
savings 66 .34 62.21 62,94 59.21
net 351,04 354,51 342,84 395.91
S5C cost 95 _ 95
S8 cost ks 49
total MS cost 140 144

The effect of interspersing the rules was to diminish
the differences of savings and costs between I and II, slnce
both could then exploit many of the same features.

Vowel Solution D was more economical that C (by a
faeint margin) in specifying the lexicon without redundancy
rules, After redundanciee, D was shown to be less highly
valued, and the computation of SS and SC cost was no longer
continued becaugse 1t was apparent that if D were pressed to
capture some of the minor generalizations possible with C,

the cost in features of the SC rules would render it very
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undesirable.

If lexical specification 1s more highly valued than
MS rule economy, I-C 1s to be preferred. If total MS rule
economy 1s more highly valued, II-C is preferred.

I-C specifles the lexicon more economically not
becéuse it ocaptures more generalizations in the MS rules
but because its symmetrical feature distribution in the
feature matrix makes consonants of high frequency (p, t, k)
very economically specified. But the economy of specifying
the lexicon by I-C does not reflect the native speaker's
intuition about the sequences possible in his language in the
same way that II-C does. For example, II-C in MS 3 predicts
the obstruent gquality of the second segment of a consonant
cluster. I-C cannot do this because n is classed as [-obstru-
enﬂ. The redundancy yleld of the simple rule required to do
this in II-C is too small (one feature per consonant cluster)
to glve II-Crmuch advantage 1n lexlcal specification, but
since 1t does make a statement about the character of the
second member of all consonant clusters with much more yleld
than the number of features required by the rule, 1t 1is
making what I feel to be a lingulstically significant
generalization, MS 7 predlcts an obstruent feature for all
final consonants. This 1s another generalization that I-C
cannot capture. Glven the consonantality and obstruency of
the final segment, I-C can predlct the nasallty and graveness
of final n, but it can make no statement about final p, t, k,

s, 8, §, &, The economy achieved by II-C in this rule
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reflects the difference between 1t and I-C, but again it is
not enough to give II-C the advantage in specifying the
total lexicon,

If I-C and II-C are regarded as different theories,
total lexical economy wlill not be the first criterion for
decliding in favor of one or the other. Rather, the one which
best captures the desired generalizatlions 18 to be preferred.
ITI-C seems to do this in a way that I-C does not. A sug=
gested means of using the simplicity metric to support such
a decision in close cases 1s as follows.

Other things being equal (a blnary arrangement of
distinctive features with MP rules equally well handled
and the specificatlon of the lexicon and MS rules not dis-
proportionately different in some sense) we can require that
both descriptions capture equivalent generalizations. If
one cannot do so, reject it. If both can, compare the cost
in features and the economy achieved. Choose the one that
captures the generalizations the most economically, or if
they are identical on that score, choose the one that predicts
the greatest number of redundancies. This amounts to
putting economy of MS rules above the lexical feature count,
provided the generalizatlons are otherwlse ocaptured.

An example of the application of this rule of thumb
is MS 23, Vowel Solution D can predict a feature for I or
for o following g. but not for both. C predicts a feature for

both and thus captures a generallzation that C does not.
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Solution D can be made to state a generalization
similar to MS 22, but the number of features predicted
are fewer than the number of features needed to state the
rule., If pressed to capture the generalization, D will be
gshown to be less economical in the SC rules. C, then, 1is
preferred hecause the natural classes formed by the feature

arrangement permit it to make more general statementé.
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Although no status 1s ascribed to a phonemic level
between the input to the rules and the output, and there is
not a one=to-one correlation between the input of this
component of a generative phonology and the morphophonemic
level of taxonomic phonemics, I have retained the label
morphophonemic (MP) to designate this component, The
term phonological (i.e., P rules) refers in general to the
total phonological component comprising the morpheme struc-

ture rules and the MP rules,

The feature inventory after the morpheme structure rules

have operated:

eng 4+ + ++ ++ T+ttt == e = e=oa
SYl (= @ @ = @ 2@ @ mae=) o= -+t
Obs + + + 4+ + + 4 4+t t = (2. . maaa)
ent = = = = = ++ + o+ +(+ +) +F = + (+++ )
Btd = = = + 4 = 2 + 4 4(-= =aa = =aaa)
Cmp = =+ =+ (= =) =+ 4(==) = =(=) + + = = =
BV + =(#)(= =) + = (= = =)t = = +(=)(=)(+)4 = +

+ = a)(=)m(=)4

£1t (= = = = =)(= =) = = +(= =

NAS (= = = = @ 4+ + = @ = = = = = - = ===

140
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The following junctures are needed for Capanahua MP rules:
+ # o
morpheme Juncture + + +
word Juncture -+ +

sentence Juncture - « +

Following Harms (1967.78), the junctures are marked
g0 that the lowest in rank is the morpheme juncture. The
word level, being [+ morpheme] as well as [+word], counts
for both a word and morpheme juncture. Likewlse the
sentence Juncture counts for all three. The feature marking
permits a rule to specify only the highest Juncture needed
for the rule, and it will by its feature specification also
count for all lower junctures.

The rules are ranked according to the domain rele~
vant to the rule. Morpheme~level rules operate only within
the domain of a morpheme. It is therefore unnecessary to
mark the morpheme boundaries which flank the extremes of
the domain of a morpheme-~level rule, since by definition a
morpheme~level rule will not operate across any boundary for

which the feature of morpheme Jjuncture is marked "plus."

The transitive~marking morpheme

The transitivizer rules are properly late trans-
formational rules, but are here given as background for the

rules to follow., There 1s a class of '"middle" verbs and
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ad jectives that may be inserted by the lexical rule into

the CS of elther a transitive or intransitive verbdb, but they
require that a transitivizer morpheme be attached to them
when they are transitive and an intransitivizer morpheme
when they are intransitive.. These verbs and adjectives are

marked in the lexlcon by the syntactic features [+[NP__ ] ]

whereas transitive verbs are marked [+[NP__ ], ~[ __ ] ]
VP

and can be assigned only to the CS of a transitive verbd,
Intransitive verbs are marked [~[NP__ ], 4[ _] ] and are
assigned only to the CS of 1ntrans1t1¥§ verbsYP

The middle verbs must also carry a feature that will
enable the rules to spell oﬁt the proper shape of the
transitivizer or intransitivizer marker according to idio-
syncratic features of the verb, There are three forms of
the transitivizer: tan, n, a, each produced by the cor-

responding feature, and one form of the intransitivizer: ?t.

z::s:z;l @ Loeny,
<'i n) 2 |
s l

<: +ha
<§an
{n >2g
h8.>3

MP 1

—

i
‘ +AP
{27y
XR ]
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i.e., If a verb carries a [+?t] feature and no trn symbol
follows the verb, ?t is adjoined. If a middle verb carrying
one of the features [+tan], [+n], or [+ha], or an adjective
phrase is adjacent to the transitive marker trn assigned by
T 6, the segments corresponding to the features are adjoined
to the #erb. The transitive marker trn is deleted.
2t nono?t ‘'to flecat!

rono?t 'to hang!

mo?i?t 'to awaken!

Za?0?7t 1to sit!?

raka?t 'to lie down!

wilo?t 'to hang to!

haga?t 'to be bothered!

boto?t 'to descend!

kopi?t 'to cost!

rabl?t tto turn over!

tan kaya 'to jump! kayatan 'to pounce ont
non 'to float! nontan 'to flcat it!
ron ‘'to hang! rontan 'to hang it!

n mo?l 'to awaken! mo?in t'to wake him up!
ga? 'to sit! ga?on 'to set!

raka 'to lie down'! rakan 1'to lay!

wlo 'to hang to! wion 1'to hang it to!
nié 1to stand! nidn 'to stand it up!
hadga 'to be bothered!' hagan 'to bother!

boto 'to descend! toton 'to bring down!
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ha #iro 'to play’ Siroha 'to tease!
kisa tto tell a lie! kIsaha t'to do falsely!

kopl 'to cost!? kopiha t'to pay!
rabli 'to be with! rabiha fto mix?
kobin 'to seethe! kobinha 'to cook!
hofin ‘red! ho#inha 'to make it red!
7anl 'blg? 7aniha 'to raise!?
sirip ‘'good! siripha 'to do 1t well!
nfnkip 1'long! nInkIfpha 'to lengthent
MP 2 +nas
M| = [rerv] / _ +|<-Mx
B, =R

i.e., a morpheme-=final nasal becomes [+grv] if the morpheme
contains a feature [+M] or [+R] assigned by the T rules to
lengthen the morpheme ([+M]) or to introduce a reflexive
marker morpheme ([+R]), and a morpheme that does not contain
an identical feature ([+M] or [+R]) follows.

All final nasals will have been specified as [-grv]
by the MS component in order to predict an n in this position
if any vowel=initial suffix is added to the stem. There
seems to be no phonological feature in the R and M morphemes
that can be used to explaln the shift in graveness of the

nasal.
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MP 3 ) {+kpy

7 2 [-R]
+nas
+R
SI1: 1 2

sc: 11+ {1 1), 7t

1.e., if a feature [+R] (found only in verbs) and a [+k]
tegture are found in the same segment, and a [-R] segment
follows, kI?t 15 added to the [+R] segment., If [+R] is
found in the same segment as a nasal feature in the same
environment as above, I7t is added., Otherwise 7t is added.

The reflexive feature R has been assigned to the verb
by a T rule which deletes an object NP identical to the
snbject NP of a verb. The allomorphic shapes of the re-
flexive-marking morpheme are determined in part by the
phonological shape of the verb,

[+k] and [+nas] are disjunct in this rule, [+k] is
expanded first because by convention the topmost set in a
brace constitutes the first application of the rule, It
turns out, in this rule, that it would make no difference
whether kX or m were expanded first, since they are here in
complementary distribution, but the expansion convention will
be shown to be more important in later rules,

The shapes of the morpheme spelled out by this rule
are thus k¥?t, I7t, and 7t.

ho¥ohakI?t 'to turn white!

ho$inhaki?t 'to turn red!
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hamakhakI?t 1'to step softly!
taramI?t 'to roll oneself!
SotomI?t 'to push oneself!
ra?omI?t 'to cure oneself!
$atI?t 'to cut oneself!
nfa?t to tie oneself!
ZIka?t 'to pull oneself out!
tIi?ka?t 1'to break oneself!

MP 4 +sy1] -
[+cmp null /
i ?
+sy1J -cns
+ __ | =8YvV -8yl]  + k
-cnt
[+obs] -cns
-syl]y L+s¥1l] (|-syl|)[+cns]/&y5 &
[_cns =ont
[+sy1]
\l
- —cmp ] /
-gTV /
-std i v
+obs <[:z¥1%:l > 2 ¢
=cnt/1
<&sy}>§ -~

i.e., the vowel g is deleted if it is followed by
Also, the a vowel is deleted if it follows a morpheme of
shape CV?C or CVC and precedes ?t or 1? and a + J

and finally, a is deleted if it follows a vowel a

-cns
-Syéﬁ>1
-cnt
{cont,
below)

i7+k.

uncture,

nd precedes
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the latter part of the environment above.

before 1i7+k:

katanal ?ki - katani 7kl

fofaka ?inal ?ki = ?7oSaka?ini ki

‘he goeg!

mepIitaitki - mapIti?kl the ascends?
pokinaitki -~ opokini?ki the digs?
wiranat7xi - wirani?ki the pushes it!
hamakaitki - hamaki?kl ‘he steps?
ninkakai?ki - ninkekl?ki ‘the hears!
nonaaitkl - nonaift™i f‘he swims'
Tonanai?ki - %onanl?ki ‘'he knows?

By rule 4, all transitive verb stems ending in g

147

the falls asleep!

will have the g deleted if the reflexive marker follows, with

the exception of forms that do not have a consonantal seg-

ment beginning the second syllable:

(e.g8., nia 'to place!

and nY¥?a tto tie up' are of the type excluded from the rule).

tItka?t - tIvk?c

nfBa?t »nid ot

wifa?t ~ wi?t tto
plka?t - pIk?t ‘to
tisa?t - tIs?t 1tto
gikatt - gfk?t ‘to
$oka?t - Kok?t fto
patda?t ~ pa??t

tana?t - tan?t

tto break oneself!
'to tle oneself!

seratch oneself!
untie oneself?
come apart!?

pull oneself ocut!
skin oneself!

'to alap oneself!

'to test oneself!
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Monosyllablc stems of shape CVC cause the g of the
present tense to drop:

bi¥ai? - bié1? I grab!

ni¥ai? - nidi? I walk?

hisai? - higi? 11 seef

Following a vowel and preceding 1%+, a is dropped:

¥I?poai? - ¥I%po1? I close it!?

tI?%kaail? - tI?kai? 'I break it!

Ba?tial? - ¥a?t¥1? I cut it!

po?poal? -+ po?pol? 'I shut 1it?

boal? -+ bol? I carry?

plal? - pii? I eat?

niaail? - nial? 1'I place 1t°

But the vowel will not be deleted i1f a closed syl-
lable preceding the present tense 1ls not a monosyllabic
verb stem:

wiranai? 'I pushed it?

kayatanal? 'I went and Jjumped?

8Infnal? 1I rzach it!

kaisai? 'I choose 1t?

mapitai? 'I ascend!

hamakal? 'I stepped on 1t°

Since middle verbs ending in a cannot be reflex-
ivized unless they are first transitivized, they will never
occur with any reflexive marker pther than kI?t. The
ordering of the rules that spell out the transitive markers

prior to those that spell out the reflexive marker 1s
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therefore egsentilal.

The first syllable of the stem must begin with a
consonantal or a glide, but not a resonant. ' Thils generallza-
tion 18 only awkwardly captured by the feature system I
have>chosen and is the price paid for the advantage of using
the gyllabic instead of the vocalic feature. ‘{[+obs]

* Eal
-cns
Otherwise, [avocalic] would capture the generalization,
using the Jakobson-Halle feature system. However, the gain
in economy elsewhere compensates for the loss of generallty
here,

Another possibllity would be to allow the rule to
specify only [=syl] for the first segment, then mark all
resonant-lnitial stems as exceptions to the rule.

rira 'to chop' bana 'to plant?

bIna 'to search fort boya 'to plug!

These would either be marked in the lexicon or marked by a
redundancy rule pred;cting in the feature, for only the
second line of the rule, The other lines must still
operate, i.e., riraal? - rirai? 'I chop', so that the

generalization captured by collapsing the rules would be lost.

MP 5 _C ' ? o ? c
[-sy1](+syl] [~cns]| [+ons] [-cns| [+ens] +
({=voe ) ([ =voe|)
-cnt =cnt ‘ ‘
e N~
SI: 1 2 3 L

8C: 3 - 3 4+ 2
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1.e., a morpheme with no vocallc segment is separated from a
preceding consonantal segment by the insertion of a redupli-
cated vowel before the morpheme.

By this rule, a form resulting from the transitivizer
of rule 1 receives a vowel:

nién - ni¥in to stand it up®

‘Also, forms which have been assigned a reflexive
marker ?t by rule 3 receive an epenthetic vowel, if the
verb stems are consonant-final:

rIok?t - rIoko?t Ito scatter itself:

ra?payok?t - ra?payoko?t Tto decay bodily!

yokak?t -+ yokaka?t ‘'to inquire for oneself!

yo?yok?t -+ yo?yoko?t ‘tto go to waste®

kals?t - kalsi?t 1'to choose oneself!

Similarly, forms which have undergone the vowel
deletion of rule 4 are assigned a vowel before the intransi-
tivizer:

ni?t - nl¥¥7t 1to tie oneselfs

tI?k?t - tI?kI?t 9to break i1tselft

wig?t - wi$I?t to scratch oneself!

pIk?t -» pIkI?t 1tto untie onegelf?

tIs?t - tIsI?t tto come apart?

gik?t - ¢gIkI?t 'to pull oneself outt

Sok?t -~ $oko?t 'to peel oneself?

pag?t - paga?t 1to slap oneself?

tan?t -+ tana?t ‘'to test oneself!
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The third person marker & will, when following the
plural marker kan, form a cluster that is resolved by this
same rule:

ka+tipi+kan+$+ki (go-past=-pl-3rd person-declarative)

ka?ipikanadki fthey went!

bana+ipi+kan+$+ki (plant- past-pl-3rd-decl)

bana?ipikanadki t'they planted!

‘Milddle verbs that take the intransitive-marking
morpheme also undergo the rule:

non?t - nono?t ‘'to float?

ron?t = rono?t ‘'to hang!

The ordering of rule 4 preceding rule 5 is crucial
to the ability of 5 to specify the vowels for all intransi-
tivized forms as well as for the other sources of consonant
clusters.

The effect of rule 5 has thus been to prevent a
morpheme consisting of only a consonant as 1ts phonological
shape from forming a cluster with a preceding consonant-final
form.

The final + boundary in 5 prevents a vowel from
being inserted when a CC cluster is formed at morpheme
Junctures when the second morpheme consists of more than
a single consonant. Thus, sequences such as hamak+tan
tgstep~over a distance’ willl not be affected by 5.

There are two exceptions to rule 5: toba=- 'to break!
and ¥oka- 'to wash!, which become tobi?t and ¥oki?t, re=

spectively. This 1s a residue not yet explainable.
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MP 6 CvVC+

n o C v (c)
null - [+nas] [+syl / [[~»sy1][+sy1] (L=sy1] )}\I __ L+B]

+grvl [+f1 : ,
i.e., verb stems conslsting of only one syllable have another
syllable .ad jolned to the stem if the stem immedlately pre-
cedes the [+B] morpheme feature which 1s also used by the T
rules to spell out the phonological shapes of tense morphemes.,

bié+51? biléno$i? 'will get!?

4?4517 ?atob1? 'will dof

ka+§1? kano$i? fwill gof

pi+$1? pinodi? ‘will eat!

nid+517 nidéno$i? ‘'will walk!

his+81?  Thisno$i? fwill see!
But if the [+B] morpheme is bisyllabic, the rule does not
apply:

nid+ipt nid?ipi 'did walkS

Lengthening rules

The syntactic component assigns a morpheme~lengthening
feature M to nouns, adjectives, and verbs. 7The lengthener
takes a different shape on demonstrative pronouns and verbs
than 1t does onnouns, pronouns, and adjectives. A separate

rule for verb and demonstratlve lengthening is therefore

necessary.
MP 7 +Pro
§[+s__J§ [-n]
+V #
+M

S1: 1 2 SC: 1 -1 + to%on



VI. MORPHOPHONEMIC RULES 153

mawatalto?on t'the one who died:!
?0ato?on tthat one?

n¥fato?on 'this one!

MP 8 e}
+8yl
+1t [~M]
+guffix
+M
-flt
SI: 1 2 sC: 1 —-[+cmp

The homophonous morphemes bo 'plural! and bo 'generict
become ba when the lengthener feature M is present. Since
there are other cases where the same sequence of segments
does not undergo a change befcre a nasal, €.g8., éobo+n
'in the house,' it seems best to assume that a morpheme
feature triggers the rule. There are also words that end
in =ba (baba 'grandchild!) so that positing an underlying
form ba which changes to bo before # is ruled out. An aw
sequence in the verb haw 'to come’ also shows an a=-0
change, but different from that above, aw becoming o before
consonants or word Jjuncture and remeining aw before vowels,
so that positing an aw sequence in the underlying form of
bo 1s likewlse ruled out. (In the examples, the final n
is produced eventually by the [+] feature.)

generic: “%albo 'woman? ?aiban

plural: honibo f'people (man-pl)t honiban

The remainder of the lengthener forms are determined
by the number of syllabhles in the morpheme to be lengthened

and by the phonologlcal feature of the final segment of the
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morpheme.

The rules require the condition that no morpheme
juncture be included in their domain. Since by convention,
morpheme junctures are not written unless their presence 1is
relevant to the rule, their absence cannot be indicated by
omitting them. This makes 1t necessary to identify this as
& morpheme level rule: 1.e., the domain of the rule is the
morpheme, Unless the environment specification of a morpheme-
level rule specifies where a juncture may occur, the rule is
limited in application to a stretch of segments bounded by

morpheme (or higher) junctures and containing no junctures.

ﬁP 9 (Morpheme level)

(cve vy ) (¢) <§8V31> i[fmji
— N

1 2
Cond: 1 = [+M] SC: 1 -1+ {ZI%P n

i.e., a morpheme which has been assigned the [+M] feature

is lengthened if it precedes a word juncture or [-N] seg-
ment. The application of the rule requires adherence to the
non-iterative rule conventlon and the rule expansion con-
vention,

The non-iterative rule conventlon stipulates that a
rule cannot apply to 1ts own output, hence, cannot apply to
the same string more than once. If rules could reapply,
alpha-switching rules would in some cases endlessly reverse

the feature wvalues of the output of each previous application.



V1. MORPHOPHONEMIC RULES 155

There have not yet been any reasons adduced for requiring
that only alpha-switching rules are non-iterative, and the
effectiveness of other rules formulated with the non-itera-
tive rule convention seems to argue agalnst there being any
such ad hoc requirement for alpha rules,

The expansion convention states that an expandable
rule must apply first to the longest stretch permitted by
the longest reading of the rule. In this way, when angles,
which stand for numbered parentheses in pairs (or more) as
in rule 1l are found, first all the possible expansions are
applied using the angles, then all the possible expansions
without angles but with optional C, and finally, all possible
expansions permitted by the upper and lower limits of the
first parenthesis. The upper limit, in this case, 1is
unspecified,

The possible expansions in their order of expansion

(omitting some sub-expansions permitted by Co' which are not

relevant to the rule): pre=-
non-~ocecurring accepted empted
1., (cvecv)(cvev)(c) cv X
2, (cvev)(ecvey) ¢Cv X
3. (cvev)(c) cv X
4, (cvev) c¢v x
5., (cvev)(c) C X
6. (cvev) ¢ x
7. (cve)(cve)(cve) ¢ x
B. (cvc)(cve)(cve) X

9. (cve)(cve)(c) X
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10. (cvec)(cve) (6)
11, (cve)(c) x

12, (cve) X

13, (cv)(cv)(cv)(cv)(c) X

4,  (cv)(cv)(cv)(cv) x

15. (cv)(cv)(cv)(C) X

6. (cv)(cv) ¢ (6)
7. (cv) ¢ (12)
18, (Cv)(cv) x

19, Cv x

Having utilized <> to formulate the largest expan-
slong, this set of angles 1s not reapplied in forming smaller
expansions. Thus, a sequence of CVCCV cannot be proiuced by
choosing CVC from the first parenthesis and CV from the latter
palr of angles, That set of angles, belng optional, is in
the longer expansions only.

The interesting support the rule gives to the con=-
vention is that, if the above proscribed interpretation were
used, the rule would put a nin lengthener on forms that should
only recelve n, On the other hand, the present interpreta-
tion permits ccllapsing into one rule a fairly complex set
of conditlons,

Examples for the expansions listed above:

2 ko?ko¥tobl  ko?ko¥tobin  tbutterfly!

3 bimanan bimanannin 1face!

4 ¥ontako $ontakonin 1girlt

E1&1ka ¢1é1kanin 1knife!



tininti
2081ti

5 hisis
marad
po ?pos
ka ?mo$
nal$
ni¥ni¥
7awap
?amin

6 honi
7ino
$obo
Ity
wasi
bara
boo

7 ?In
min
bo
bl
ko

tinintinin

?0¢itinin
hisisan
marafan
po 7posan
ka mo$an
nal$an
nignifan
Tawapan
?amiman
honin
?inon
$obon
Efttn
wasin
baran
boon
?2Inn
minn

ban

bin

kon

VI. MORPHOPHONEMIC RULES

'governor!
tdog!
tant!?
'poison?
nud!
isnake!
icenter!
1brownbird!?
'tapir!
'capybara!
man!
'tiger!?
Thouse!
tbhuzzard!?
‘grass!?
tbullet!
thalr!?

1T

tyou (sg)?
tthey, people!?
fvery!

tplace!?

It has up to now been assumed’by lingulsts in

generatlive phonology that the lowest level rule in the

hierarchy 1s the word level rule for the MP component.

Chomsky and Halle have been reported to feel that all

morpheme level rules must be in the morpheme structure

157
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component: all other rules, pre-cyclical and otherwise are
of a higher rank.6

There is no evidence to show that Capanahua morpheme-
level rules should follow a higher rank rule, but there 1s
evidence that they must precede some of the higher level
rules: they must precede the vowel harmony rules, for
example, that operate on vowels inserted by the lengthener
rules. ‘

The order of the lengthening rules with respect to
the vowel-deletion and vowel insertion rules, and the rules
spelling out the shapes of the R and transitivizer morphemes
is arbitrary. The latter apply only to verbs, and the
lengthener rules (with the exception of the one spelling the
shape of the lengthener on verbs) apply to non-verbal
elements.

The convention that + junctures are not represented
in the rule unless theilr presence ls relevant to the rule is
founded on the h&pothesis that no morpheme=level MP rules
(1.e., rules for which the domain is restricted to the string
bounded by a pair of morpheme junctures and which contain no
such junctures within the domain) are necessary.

Since the morpheme level rule here constitutes a
counter-example to what has been assumed to be, or possibly
be, a language universal, it i1s of interest to ascertain how
widely such rules can be found.

Notice the followling Capanahua surface-string words,

with thelilr reconstructed forms for Proto-Pano:
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Proto=-Pano Capanshua

*marin mari frodent!
*manin mani ‘banana!
*biln bii fmosquito!
*tawara 7awa ttapir?
*kapft! ‘xapf talligator!
#2aminY Pamf 'capybara!
*mikIny mikf thand!
¥yosibo yosibo '0ld man!
#*bYtonko bitonko tforehead!
*mara¥l marad 'poison'
#ka mo¥ ¥ ka fmo¥ 'snake!

Comparative evidence indicates that the grammar of
Proto-Pano included a noun shortening rule that operated on
all nouns standing immediately preceding a verb. These
nouns underwent rules that shortened them by deleting the
final vowel or consonant somewhat in the following way.

First, assume that a T rule assigned a shortening
feature to the noun standing before the verb, This feature
made the noun subject to the shortening rules which, pre-
sumably, were pre~cyclical rules.

SI: X N V Y
1 2 3
5C: 2 - [+T 1]
1. ([+T 1] -» null / cvCv(c) ___#
i.e., the first shortener rule deleted the final segment of

a two or three syllable noun containing the shortening
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feature. (Without the non-iterative rule convention, a
special apply-once-only restriction would have to be stated
for this rule; otherwise the rule would continue to apply
and remove much more than the final segment,)

#kapit! t'alligator! *mara$! ‘'poison!

kaplt mara}
*mIk¥nY ‘'hand!? ¥marin 'rodent!
nikin mari

2, V- [+4strs] / __C #
i.8., final closed syllables were stressed.

kapft maréf nfkin mari
3. V-=[4nas] / ___ [+nas] #
i.e., vowels were nasalized preceding final nasals. (I am
not sure of the fact that only before final nasals were
vowels nasalized, but at least these were. The rule may

well have .been without the juncture.)

V d VA
kapit maréé nfkin mari
+ens
4, -vo¢] - null / #
=8t

i.e., final non-strident obstruents were deleted.

kapf narad mIké mari

Chacobo7 and Pacaguara (in Bolivia) and Marinshua
and probably also Yamiaka, Azairi and Atsahua098 (in Peru)
still retain the original syntactic rules almost intact and
Chacobo and Marinahua still retain the phonological rules,
with the exception of Rule 3 which Chacobo has lost.
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Most of the other Panoan languages now show the
shortened forms (found in rule 4) in their surface string
as sublect of intransitive verbs or object of transitlve
verbs. The rules have undergone a modificatlion so that
instead of a deletion feature being assigned to nouns
standing immediately before a verb, a [-1engthen] feature is
assigned them. The base formse are now those found in rule 2,
(Capanashua has further restructured the base forms so that
almost all nouns which terminated in any occlusive originally
now terminate only in p.) The lengthener rules now apply
to all forms which have not been assigned the [-lengthen]
feature, Each language seems to differ somewhat in the
rules that develop the long forms, but from the information
available 1t 1s apparent that they all tend towards simpli-
fication by regularizing in a systematic way the endings
now used to lengthen nouns, similar to the Capanahua pattern.

Thus, the Proto~Parnocen noun shortening rules have now
been replaced by noun lengthening rules. But the Proto-
Panoan shortening rules seem to have been morpheme-level
rules as aré the present Capanshua lengthening rules, for
the only forms that have been retained unmodified are the
monosyllable morphemes, or compounds in which the final
morpheme is monosyllabic, e.g., min 'you,! sonta-ko (young
one) 'adolescent girl.!' (Most of these are now fused forms
without internal morpheme junctures in the lexicon.) Stems
of two syllables were not reduced to one syllable, nor were

monosyllables shortened. The shortening rule must have
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applied only to CVCVC, and longer, morphemes,

The fused forms now undergo the lengthening rules
as single morphemes. Compound nouns with internal junctures
s£1l1ll permit only the final Jjuncture-free stretch to undergo
the rule: bY+tonko (face-lump) !forehead! becomes bItonkon
(L.e., a8 a bi~gyllabic worc), not bItonkon¥n as would be
expected of a tri-syllablc morpheme; and yo%an+bo {old~person)
10ld woman'! 18 lengthened as a monosyllablc morpheme,
yoSanban.

There 18 therefore evidence that we might expect
morpheme~level rules to be found in perhaps twenty Panoan
languages.

Therefore the current conventlon in generative
phonology that there are no morpheme-level rules needs to
be modified to allow them. It also seems possible to view
MP 11 as belng a transformatlonal rule in the syntactic
component and not properly a part of the phonological
component, so0 that the convention excluding morpheme-level
rules would be unaffected. This would require the assump-
tion that the phonological features are assigned before the
transformational rules apply, whereas thls description
assumes that they apply after the transformational rules, but
shifting the locatlon of the rule just to preserve a theory
about the phonological component would mean the theory is

only weakly motivated,
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w,8,8,8

=syl +
+ent
-nas

l.e., The a vowel inserted by the vowel lengthener rules,

the pronominal a introduced by T rules, and the a of the

past tense and past participle morpheme become I when pre-

ceded by a strident or w.

maraf+an mara#in ‘poison!
hisi+an hisisin tant!
polpos+an po?posin  ‘'mud!

ka 7mo$+an kamosin  t'snake!
naf¥+an nafin ‘center!
haw+a$ hawl$ 'having come!
haw+a+ki hawiki ' came!
haw+a+n haw+in the!t

his+a¥ hisis 'having seen'
bi&+ad b18Ys ‘having taken!
bié+an+kin bidinkin ‘took it away from someone!

It happens that b, r, y, and h do not occur morpheme-

final, so the rule has taken advantage of their faulty dis-
tribution to specify the environment as [-nas]. If for some
reason one wished to exclude the possibility of b, r, and y
here, the environment would be:

(modified 10) [ -8yl

+ent
g+s td} +
|1t

The rule then says that in this environment the

strident continuants and flat continuants function alike,
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Since only two morphemes terminate in w, it might be de-
sirable to use alternate treatments.,

It would be possible to mark the two w~final mor-
phemes with a [+10] feature. The rule would than say that
tcome,! and 'he, she, 1t! are exceptions in that they
obligatorily satisfy the environmental specification of
rule 10, even though they do not terminate in a strident:

o o e §[+std]}‘___
L+10]

This approach is simple but presents the difficulty
of evaluating [+10] in the simplicity metric, since [+10] 1is
a morpheme feature, not a phonological feature.

Another possibility is to regard w as having dif-
ferent underlying features in this instance, which might be
suspected on the basis of comparative evidence, for the
related language Marinahua shows many 3" correspondences
to w.

If w in this case were to be regarded as a strident
#¥ or f¥W in the underlying form, the modified rule 10 could
be formulated in a more economical way:

¥ or g%
10! o o o |L¥std] +

In the feature inventory there would be four con-
tinuant stridents in this solution, specified either in the
lexicon or developed by P rules prior to 10', with the

features:
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std + + + +

ent + + + +

emp - = + +

flt + - - +

If w were regarded in these words as f¥ in the
underlying form, the fact that it occurs final would be
perfectly regular, for all the sibilants occur final. This
treatment would require thaﬁ s be specifiéd with one more
feature for each occirrence in the lexicon, but would make
possible an additional savings in the redundancy rules
whereby the syllabicity of final segments 1s explolited to
predict their obstruency and consonantality:

[ sy1] - [—o(obs] / ___#

-y ch8

Since the occurrence of s per 100 phonemes is 1,43 in the
lexicon, and the occurrence of a segment in final position
"1s much higher, a savings would be achieved and it would be
unnecessary to introduce a feature-changing rule to convert

w to ¥ in the P rules prior to 10:

w v

-cns +cns}

-syl} - [+std; / ___+
+ent +£1t.!

+grV.

This f¥ treatment would also simplify the blank-fillling rules,
for all the continuant stridents would now be already speci-
fied for flatness, eliminating the need to extend the envi-

ronment of the flatness. feature-spacification rule to cover s.
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However, it would be necessary to have a rule
changing ¥ to w before the nasalization rules operate.

This rule would require the specification of 6 features:

10" +std
+ent | - [-std]
-cmp -cns
+f1t

The f¥W solution then, would gain economy in the MS
rules and lexicon, but would require four more features than
rule 10 in the MP rules. The [-nas] solution is preferred
to the f¥ solution by the simplicity metric if we grant that
economy in the MP rules is to be valued above economy'in the
lexicon. But the simplicity metric will not choose the w
solution (modified rule 10) over the morpheme feature solu-
tion, for there is no way of evaluating a morpheme feature
against three phonological features. Rule 10, using purely
phonological features, is predictive, but the morpheme
feature treatment 1s not. BRule 10 predicts that if another
w-final word is found, it should produce the same results.
It 18 testable. The morpheme feature makes no predlctable
claim and is thereby a weaker solution, to be exploited when

a generalization 1s not statable in purely phonological

terms.,
MP 11 a o) w
[+sy1] - [+rlt] / -ans [~sy1]
+cmp -cmp. -syl #
| tent
+grv
-cmp

This change of vowel quality is found only in the
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one verb stem haw 'come,! which is the only morpheme that
can produce a wC cluster,
haw+l - hawi 'come?
haw+?0+§+kl - how+?o+§+kl - ho?o§ki 'he came'
haw+ni+y - . . ., honidki the came (long ago)’
haw+yama - . . . hoyama ‘not come!
An alternate solution here as in 10 would be to
asslgn a morpheme feature to the verb marking haw as oblig=

atorlly undergoing the minor rule 1llb.,

+:yl [-gmp] ) #
{+cmp - [+flt] / ___ [+ens] Y[-syl
+11lb

1lb

It would no longer be necessary to speclfy the features of
w, for the [+11b] feature occurs in no other word.

Again, it seems to me to be undesirable to use
morpheme features to explaln phonological feature changes
that can otherwise be explained by a phonologlcal rule using
only phonological features. The fact that only one morpheme
undergoes the rule cén in this case be as well explaiﬁed oy
the fact that only this morpheme has thils particular sequernce
of features, as by & distinctive feature. Also, the pre-
dictive quality of the phonological formulation ;s lost in

the morpheme feature solutlon.

MNP 12 ¥

1 i ~C
+8yl} - [=-srv] / [+syl} L-syl] ___
-Cmp ~gTV
+grv
-1t

i.e., Y becomes 1 when preceded by i in the preceding syllable,
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The basic forms have begun as a, have been shifted
in some cases to I, and now some of the latter are shifted
to 1 just in case the preceding vowel is 1. It would have
been possible to formulate 10 so that both surfece forms
are produced in the same rule:

+8y1l -~ ~Ccmp / +syl ~syl

[+cmp [(Agry>] [;rgrﬁg {fcnt}
-nas
However, rule 12 would still be needed to shift some oc-
currences of I to 1 when no strident intervenes, and the
combined formulation of a - g;% of rule 10 would therefore
be less economical.
Rule 12 must follow 10, but the ordering of 11 is

arbitrary.

hisisin hisisin tant?

histd hisi$ thaving see’

hisTki hisiki tsaw’

bié¥nkin bicinkin ‘took it away from someone!
nidéid nidid "having walked!

tinitinin tinintinin Ygovernor!

?ocitinin ?ocitinin ‘Vdogt
yawisin yawidin tarmadillo?

pipipipidéfd pipipipiéi§ ‘having eaten continually!
MP 13 (morpheme level)

+syl] - [+§r§ / # [wgylj +:y1 [~§y1] -8yl
heztd [25s) isd

~gIV, +cmp ~-cnt

i.,e., an 1 vowel in the second syllable of a morpheme becomes
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I when the preceding vowel 1s a and 1 is followed by an
occlusive, MP1l3 may precede FP 1ll,

Though this rule operated in early Panoan on a larger
number of forms, it 1s now required in Capanahua only by the
form rabf 'two'! and the related homophonous rabl 'to mix'.

rabl 'two! must have a final consonant in the base
form to account for the final stress and pitch. When the
lengthener rules apply, the final consonant appears, ¢, By
the normal rule, the lengthened form should be rab¥éin, In
fact, it is rab¥¥in, with an irregular i that has to be
accounted for,

The final consonant of the reconstructed form is #t:
#rabita. Before the deletion of final consonants took place,
a rule (t =¥ / 1 __) operated, changing the strident feature
of t following 1. The resultant forms are now preserved in
Capanahua base forms (ni¥ 'to walk,® bi¥ 'to grab,!' bidi
'hide,' etc,) and the absence in the base forms of an it
sequence is exploited by the redundancy rules in the lexicon.
The fact that these words reconstruct as *1t sequences sug-
gests that perhaps the t - ¢ rule was first an MP rule and
was eventually incorporated into the Capanahua M8 ruleg, If
it had been an MS rule in early Panoan, there should be
no i¥ sequences reconstructable as it. However, early
incorporation of this rule into Capanahua 'S rules caused
the original final t to be preserved as &.

Without the form rabit 'two?!, Capanahua MS rules

would regquire a rule exploiting the fact that morphemes of
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the form CaCiC are not found: 1in one such rule I would be
redundantly [+grv] in the environment CaC_C where the final
C is8 not a continuant., This is essentially rule MP 13. If
this rule is incorporated into the MS rules, rabi¥ !'two!
wlll have to be entered in the lexicon in something closer
to its surface form rabf¥ and will in addition have to carry
a speclal morpheme feature to trigger an ad hoc rule forming
the irregular noun-ending (lengthened form) rabYé-in ttwo.!
But if rule MP 13 is incorporated into the MP rules, the
lengthened ending turns out to be perfectly regular, and

the absence (in the surface structure) of nouns and verbs

of the form CaCiC 1is still explained.

The decision to formulate rule 13 on the basis of
purely phonological features rather than a morpheme feature
must rest on the fact that a linguistically significant
generalization is captured by so doing, and it involves a
modification of Hallefs dictum that economy of MP rules is
valued above lexlicon and MS rule economy: a generalization
in the MP rules is valued above a generalization in the MS
rules, since total economy does not always reflect a cap-
turing of specific generalizations.

There is no good way of comparing the economy
achlieved by the two possible sclutions, for the economy of
an ad hoc morpheme feature cannot be compared with the
phonological feature count of rule 13. For this reason
Halle'!'s valuation of MP economy over MS economy is insuf=-

ficlent as a basis to choose between the two competing
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solutions, Nor will it do to propose that morpheme features
should always be rated as less economical than a purely
phonological one, for one could always list the phonological
features of the morpheme in such a case. And if there were
several different formatives, each with a different phono-
loglical matrix offering no phonological generalizatlion, but
all sharing the same morpheme feature, the morpheme feature
would seem to catch the generalization and therefore be rated
as more economlcal than a simple listing of phonological
feature matrices.

Rule 13 seems to me to capture a generalization
because 1t shows the grammar to be perfectly regular on
phonological grounds, but a morpheme feature does just the
opposite. Rule 13 also shows why no CaCiC form appears in
the surface string, but a morpheme feature does not, since
the MS rules made possible by the morpheme feature soclution
can exploit a feature of a, o, or I in the second syllable,
or of 1, o, or I in the first syllable, or of one of the
consonants (e.g., L +cnt] in the final C), depending on which
one provides the best savings in the lexicon.

Yet rule 13 does permit savings in the lexicon if
rabi¥ 1s marked with an "exception" feature, exempting it
from the redundancy rule that otherwise capitalizeé on the
lack of CaCiC forms. Such an Yexception" morpheme feature
in the lexicon should be more highly valued than the other-
wise necessary morpheme feature in the KP rules, because 1t

means only that a rule already existing does not apply.
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The other morpheme feature in the MP rules would necessi-
tate the formulation of a rule which relies on that feature
to specify an output, and is therefore incomparable with
other formulations.

It 1s of interest to note that MP 13, like the re-
dundancy rule (t = ¥ / i__), was also a rule in early
Panoan, though apparently not as early, for some of the
languages (i.e., the Mayoruna group) which preserve the
more archalce forms lack it. It is possible that those
languages which separated early lost the rule, but the
soattered distribution of six of those languages (Mayoruna
Sauvage, Poynahua, Nokaman, Yambinawa, Chacobo 2, Atsahuaca)
over the Panoan territory from northern Peru to Bolivia
argues against 1t. It would seem rather that it i1s a later
innovation. In any case, the rule is now at the point where
only one recorded lexical entry prevents it from being
entered in the lexical redundancy rules instead of in the MFP
rules. The accident that rabi¥ is the only recorded word
in which the (t = ¥) rule and MP 13 intersected in final
position underlies the retention of 13 and preserves a case
that shows how a rule can move from the MP component to the
MS component.

rab¥Y 'two! compared with wisti ‘'one':

base form rabid wistid

Rule 9 rabidan wistiéan
Rule 10 rabiéin wistiéin
Rule 12 rabiéin wistiéin

Rule 13 rabiéin wistidin
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MP 14 Strident, flatness, and graveness shift

+std -flt +sy1] + )
tent| - L&cmpél / [mgrv — +sy1] +8td],
dcmp < [-grv +cnt > 5
«f1t +toup
=1t

i.e., 1f an g or g precedes a morpheme border and 1is pre=-
ceded by 1, ¥ becomes ¥ (s 1s unchanged), If s or ¥ is
preceded and followed by i and ¥ follows the second i, both
s and %'become g,

The expansion convention‘requires that the items in
the braces be taken top line first. This gives the first
change, which produces the allomorphic shapes of the third
person marker and the non-restrictive relative clause closure.
The second part of the rule effects a sibilant harmony simi-
lar to that in the MS rules. |

The conjunctive ordering convention permits expan=-
sions from lower items in braces to apply to the output of
expansions from higher items. In this way 1l4b, formed by
teking the items in angles, applies to the output of 14g
formed by taking the morpheme juncture.
base form ka+ipi+¥+ki bi¥+a+f+kl bid+a¥ his+a¥ nid+ad

rule 10 b1dT¥k1 biél§ his¥§ nield
rule 12 b1¥18ki bil1¥  hisi§ nid1d
rule l4a  kaipiSki b1¥18k1 b181¥ hisi%  nidid
rule 14b nid1d

the went!? ‘he took? thaving *‘having thaving
: taken!' seent! walked!
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base form pl+pi+pl+pl+d+ad+ kaid+as his+a  kais+ad

rule 10 pipipipidis ka1éls hist kaisTs
rule 12 pipipipidis kald1d hisi kalsi$
rule lba  pipipipi¥i¥ kaid1é  hisi  kaisi$
rule 1l4b kaib1d
thaving eaten? thaving he thaving
multiplied® saw! chosen!
MP 15 +std] # ?
-cnt C l-~ [-tns|
-8yl
1 2 =cnt

i.e., the strident stop & is replaced by a glottal stop if
it is final or followed by a consonant, liquid, or glide.
There are no morpheme~final cccurrences of ¢, so
that it 1s unnecessary to specify ¥ as [+cmp] because the
¢C cluster 1s formed only over morpheme junctures. The
ordering of 15 before 16 is desirable in order to economize
the specification of the stops in 16, where stridency no
longer need be specified if rule 15 precedes 15,
bid= tto take! nid- tto walk'
bi ?makin tcaused to take! ni?nawl twalk (pl)!
bitwl ttake 1it! nifwl 'walk (sg)t
blMmawl ttake it (pl)? ni?kinwl 'walk with him®
bi?ba?inkin 'took it away' ni?tanwl 'walk over there!
bl ?tanwl 'go take it? ni ?bonawl twalk along!
bi? ta haikl 'he is ni?yasa?mwl twalk (fut)!
taking 1it? ni? ta haikl 'he 1s walking'
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MP 16 Consonant loss

p, t, k

+obs #

[-cnt} - null / ___'g[usyl]}
i.e,, the first consonant 1is dropped from a cluster if it
1s a stop and the second 1s a consonant, liquid, or gllde.

Rule 15 must precede 16 to avold deletion of & in
thils environment. 16 must precede 17 to permit nasaliza-
tion of the vowel preceding the consonant deleted by 16.

nanitba ?ini naniba?ini ‘get right aboard!

nanitmawl nanimawt ‘make him get aboard!
hamakwl hemaw! ‘step on 1t!

nanit 7o¥ki nany 70§kl 'he got aboard!

hamak 708k1 hama ?o¥k1 ‘he stepped on 1it!

?1 ?2sap# 71 %sa tbhirds

hamak?ona " hama 7ona, fcoming stepping!
?awapon ?awa 7on fabout a tapir?
hamakhakin hamahakin 'to step down on 1t?

Continuant consonants are not affected:

hisis# hisis lant?

waran# waran ‘squash’
waran+7on waran?ion ‘about squash!
?In+%on ?In%on ‘about me!

MP 17 Glottal gain
? b, T
~cns ¥ ___ [+cnﬂ
mll - [uvoc / +vo
l=cnt
= v Y
L+syll+__ [ +syl]
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i.e., initial liquids at sentence juncture acquire a glottal
ongset. But after a Jjuncture of lower rank the glottal
onset does not appear. A glottal is also inserted between

vowels at a morpheme juncture.

Initial:
Tbanawl tplantt
?bimi banawl ‘'plant fruit?
?ra?mabi rirawf ‘chop now!?
Medial:
bana+i bana?l ‘'planting?
pi+i P17l ‘teating!
hofoha+i hofoha?l 'making it white!

bana+ipli+ki bana ?ipiki fplanted it (yesterday)!
bana+a+?+ki bana ?a ?ki 'planted it (today)!
bana ?ona-+i bana ?ona 71 tcoming along planting!
The introduction of h {(by the redundancy rules),
and glottal here, has eliminated the need for ad hoc junc=
tures or morpheme features in a number of morphemes. The
surface structure requires that some morphemes have initial
glottal stops that delete and others that do not.
&. non-deletable ?7: Tremote past
bana+?o$ki bana?obki t'he planted!
mapit+?o¥ki mapY 708ki 'he ascended!
hamak+?obki hama Po§ki 'he stepped!
b. deletable ?: ?a recent past

bana+?a+$+kl  bana?afki 'he planted!
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mepit+?a+f+ki mapitadki ‘he ascended!f

hamak+%a+§+kl hamaka¥ki ‘he stepped!
¢, There are other cases where no glottal'can'appear, but
consonant loss still occurs:

bInf+ha+kin binfakin ‘*she married him!

sirip+ha+kin sirlakin %did it well?

hamak+ha-+kin hamaakin ‘'stepped down'

.All three cases are seen as regular if the "deletable"
glottals are lacking in the base forms but inserted by the
glottal insertion rule, which precedes tlie h-deletion rule.
The third group has an initial h in the underlying form,
which causes the consonant loss just as the glottal of
group (a) does. Since the h deletion rule is needed in-
dependently to cover other caszes of h in word- medial
position (e.g., reduplication ho%ooéo ‘very white'!), the
formulation of the glottal insertion rule obviates the need
for an ad hoc glottal desletion rule to cover the (b) cases

and special junctures to producs the forms in the (c) group.

MP 18 Nasalization

VoWsy, 2,0
[=cns] -~ [+nas] / ___ L~ens] [+nas]

.., a vowel or glide preceding a nasal consonant is
nasalized if no consonant intervenes.

wargdn ‘!squasht

pdfan ‘t'armt®

b&®Tn tcatfishs

Ll

ci?in ‘'by fires
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cipdnki t!downriver?®

bddn thairt

wirdnw! ‘push it

wirdnyasa?nwl ‘'push it sometime!

bImi 'fruitt

Rule 18 nasalizes glottal stops as well as vowels
and continuant glides. This does not mean that there 1s a
feature of nasallity perceptible during the occlusion of the
glottal stop, but indicates that the velum remains open
during the glottal closure. Since the glottal closure
automatically means a complete absence of acoustic output
during the interval of the closure, the nasal feature finds
no acoustic realization.

The rule would have to be complicated by the addi=-
tion of several optional glottal stops and vowels to work
properly if the nasalization of glottal stops were ruled

out, to produce forms such as ci?1?3n fabout the fire,!'

MP 19 Nasal loss

#
n, m +cns}
+cnt
[+nas] - null / -nas
~C _C
(-sy1] ___ [-sy1]

i.e., nasal consonants are deleted before a contlnuant stri-
dent consonant, glide, liquid, or word boundary. A nasal 1s
also deleted in case 1t occurs as central member of a triple
consonant cluster, of which the first is a glide (all othef

clusters have already been reduced). The nasallzation on
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the preceding vowel remains in all instances.
ward ‘squash!
pd%8 tarmt
bd#1  tcatfish!
ci?l 1py fired
cipdnki ‘downriver?
b33 ‘thair:
wirdyasi%w! ‘'push it sometime?
wirédw! rJpush it
Before n, m, p, k, t, ¢, £: no deletion
?8nin+na+wi t'learn (pl)!
P8nEn+ma+wl ‘teach!
?8ndn+pd 'I learn’
?¥ngn+kI ‘'learned!
?¥nBn+t8+wl ‘go learn it!
k¥nda tbowls

k&ngl tbanana’

MP 20 Second nasalization rule
VeW,e¥, ?oh
[-ons] = [+nas] / [-cns] [acns]
0

+tnas
i.e,, a vowel or glide 1s nasalized 1f it follows a non-
consonantal element nasalized by the now=deleted nasal
consonant.,
This rule thus nasalizes in the opposite direction
from that of rule 18, and the present ordering of 19 before

20 i1s essential to the ability of 2C to cover all the
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possible ceses, The nasalization spreads progressively
from a nasallized vowel or glide over the next expanse of
vowels or glides until a consonantal segment stops it.
Rules 18, 19, and 20 account for the fact that regressive
nasalization is conditioned only by the presence of a nasal
consonant, and progresslive nasalization occurs only when a
nasal consonant has been deleted. No progressive nasaliza-
tion can occur if the nasal consonant has not been immedi-
ately followed by a gllde, and hence deleted, because rule
20 will not nasalize from a nasal consonant, nor over a
segment with a [+cns] feature.

tpush it t'push it over ‘!'make 1t red 'plant

over! sometime! sometime! ite

underly-
ing form wiranw! wiranyafanwl hoéinhayaéa?nwf banawl
rule 17 wirdnw! wirdnyaba®nwi ho¥inhaya$&®nw! binawl
rule 18 wirdw! wirdyad&Pwi ho¥Thayadatwl | b&nawl

rule 19 wiras! wiriyada?et ho¥Thayada?ni bEnaw!

MP 21 Nasal assimllation

m, n m,n, P-t.k'¢.5.m.n
[+cns] o [xcmp +ens
+nas Pgrv / « cmp

pgrv

i.e., nasal consonants undergo homorganic assimilation to
the following consonant,
After rule 19 there remain nasal consonants only

before interrupted or nasal consonants, so that specifica-

-cnt
+nas

tion of the features [-voc] 1s unnecessary for rule 21,

-
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baslc form - 18-19=20 21

¥iponki &1pdnki $1pd x1 tdownriver!'

poyan ~ p3yd pafe 'arm!

min katanti?in mY kat&ntI%T mi katdnti? 'wi111 you go
away!

?onannaw! ?8ngnnawi $&nZnnaw! tlearn (pl)!

?onanmawy ?3ngnmawi ?3ndmmaw? 'teach!

?onanpan BSn&np& ?3nEmp& 'I will learn!

?onankin $3nZnki ?eng xi 'learned!

kIfndap k¥n¥éap k¥néap 'bowl!

kangin k&ngl  kBngl 'banana!

MP 22 Glide loss
?W,¥sh

[:322] - null / [+std] ___

1.6,y a glide 15 dropped if it is the second member of a
cluster,

Since nasals and stops have already been deleted
preceding glides only the strident continuants remain there,

and specification of more than [+std] is unnecessary.

his+wi hisl ‘tsee!

kals+wl kaisY ‘choose!
badi¥+wl ba¥Y¥Y ‘twhisper'
hisig+ya higisa 'wlth an ant!

his+ya+$&8%+wl hisa%g%#f t1see sometime!
marad+ya merada 'with poison!
nE+78+7+k1  3nB%8%kL  'I knew (last month)!
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his+?0+7+ki hiso?ki 'I saw (last month).

MP 23 7C cluster redjuction

? ?
-cns [+cens] ~cns -cns
[-vocJ - null / # ([-voc )CV([-voc yevj _ ¢
-cnt =cnt -cnt 1

i.e., the cluster 7C is reduced to C in a word if the cluster
closes an even numbered syllable, counting from the pre-
ceding closed syllable or from the beginning of the word.
Glottal stop in thls case does not count as a syllable
closure,

Clitics and suffixes will not be separated from the
preceding noun or verb by word boundaries, though in the
éxamples below clitics are separated by a space to faclli-
tate reading.

NP:

pI?l ta? k1 'it is a leaf!

pI?i ra? ta k1 'it is probably a leaf!

pI?i ya?pa ta? k1 'he has wings (leaf-with)?

pI?i ya?a ra? ta ki 'he probably has wings!

pI?i ya?pa ma ra ta? ki ‘'he probably has no wings!

2081t ta ki 'it 1s a dog! '

7081t1 ra ta? kI 'it is probebly a dog!

?2081t1 ma ra? ta ki 'it is probably not a dog!

Some morphemes with ?C clusters do not reduce and are marked
as exceptions, [~23].

?2081t1 ya?pa ta ki ‘'he has a dog!
[-23]
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708itl ya?pa ra ta? k1 'he probably has a dog!

-23]
?0¥itil ya?pa ma ra? ta ki the probably does not
-23] have a dog!

Verb:
rekati? k1 'he lies down!
pIraka?ti k1 'he lies down on his back!
8&?51k1n tpoked him!
piéadikin t'poked him in the ribs!?
rakawl 'lie down!

piraka?w! 1lie down on your back!

MP 24 PFlatting (optional)

Py I Pwo nW Y
+obs +8yl
[—cm - [+f1t] /  ___|+dif
+gT +grv
-1t

i.e., p and m are lahiallzed preceding the non-flat back
vowel ¥, It is a regular feature with some speakers, but
absent with others or used sporadically.

kap"! talligator!

p L7 tleaf!

n"I?1  tbark!

2am"In ‘tcapybara!

MP 25 h deletion

a. (obligatory) [-cns
-voc
+ent| -null /[ ] __
+omp,
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b, (optional)

Cond: U4 = [+f1t]

Cond: 1 =4

[+syl] # [-cns] [tsyl]

~VOC
+ecnt
+cmp

2 3 L
3,4+ 0

3=+0

i.e., h is deleted in any word medial position. If the

preceding word is vowel final and the vowel followling h 1is

[+f1t], h and the vowel are both lost. Or if the vowel

following h is ldentical to that of the vowel preceding h,

hofoakI?tl f'to turn white!

?albooma twithout a wife!

pI?ioma 'without leaves!

h is lost.
a. hodohaky ?t1
' ?aibohoma
pI?ihoma
b. hawa hani 7in hawa

MP 29 s becomes h

mapo ho¥oni mapo
hiwi his?t hiwi
hisi how! hisi
ri?i howl piti
hawa honl 7in hawa

an 7in (what name 1is)
YWhat 1s his name?!

ofoni (head white) 'white=
headed!

1sT (tree see) 'see the tree!
wl ‘'come and see!
wl tcome and eat?

nl ?in twhat man is it 7!

(optional)

a. Many speakers aspirate a sibilant when it precedes r,

especlally in fast speech.
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8,8,8 h r

[+8td] - -oms +ons
-8yl / -ayl
+cnt -2rV
+cmp

ba 7kihri?bli ‘'tomorrow, too!
hisihri?»i ‘tant also!

marahri ?bl 'polson also!

b, Other speakers drop the siblilants before r, optionally.

8,8,4 T
[+std] ~ mall / __ ng]
-gTV

ba?kiri?pi !'tomorrow also!
hisiri?™il tant alao'

marari?l t'polson also!



VII. STRESS. AND PITCH RULES

Two cultural facts support the analysis of tone as
phonemically distinctive in Capanahua on a taxonomic pho~
nemic level. First, 11m1ted conversations are carried on
in whistle~speech, each participant of the conversation
whistling the tone contours of the related segmental strings.
This is much more limited and infrequent than that reported
for Mazatec by Cowan (1948), but I have observed it in use.

Second, there i1s a strong tradition for the use of
tonal signal drums by past generatlons, though none cur-
rently exist. Legends and personal narratlives abound with
references to the drums and their use, and some of the older
present-day speakers claim to remember participating in the
fabrication of the drums., Thelr descriptions of them indl-
cate that the drums very closely resembled the hcllow-log
drums still used by the Bora tribe in northeastern Peru,
Each drum was constructed to produce two tones, and they
were used singly or in palrs to communicate with neighboring
villages, sending challenges, invitatlions to work partiles,
ete.

These facts do not prove tone to be phonemically

distinctive, nor do they necessarily indicate that tone, not

186
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gtress, 18 the significant feature distinguishing morphemes.
But it is a fact that tonal signal drums are generally re-~
garded as a characteristic only of tone languages,

In a taxonomic phonemic approach such as that of
Pike's Tone languages frames are set up in which ltems can
be tested, first for identification of contrastive piteh,
and second for claasification of the pitches so identified
to assign them phonemic status.

Using this technique, Capanghua is found to have
three phonetic levels of pitch: high, mid, and low, of
which mid is assigned as a variant of the high toneme in
final position. Other perturbations between high and low
are then considered to be substitutions of one toneme for
another in gi#en contexts. But such an approach gives no
means of determining decisively for a language like Capa-
nahua whether it is tone or stress that is distinetive.

Stress and tone coincide in citation forms so that
one 1is 1arg§1y predictable from the other. If stress ias
regarded as basic, a statement can be made for nouns that
predicts the occurrence of high tone on stressed syllables
and on non-final post-stressed syllables:

'nfa ftrumpeter bird!?

nftéd tthis!

1géntako !'young girl!

yo'sédnbo ‘old lady!

In verbs the rule does not apply, for final unstressed

g8yllables do not always have low tone:
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'néhfiin The put it in the canoe!

'nékfﬁf’ Tput it in the canoe!

As seen in the above example, tone in final position
does not coincide with a stress.

By taking the opposite approach, 1t 1s possible to
conclude that stress 1s predictable on the basis of tone:
the first high tone of a word is stressed. This would
explain most of the stress-tone patterns of the following,
for which examples abound.

'nﬁnfwf Tput it in the canoce!

na'nfwf tget in the canoe!

'bénffi ta 'aikl it 1s necessary to leave 1t!

bainfti ta taiki it is necessary to stop here!

1 26namati ta 'pféfni?ki fone should cause her to sew!

?o'nafmafti ta 'pfsfni 7ki 'one should cause her to lea.r.n'

There are other frames, however, where stress and
tone are not predictable on the basls of one another.
Sometimes only stress is distinctive, as in frames where the
tones have been perturbed by the context:

ha'wfn 'm;po this head!

ha'win mé'po this clay!
and in other frames only tone 1s distinctive, with stress
not predictable from the tone. This is especially true in
frames involving monosyllabic forms.

?fn thono 'rf?tfkin  the killed my wild pig!

?fn 'héno 'rf?tfiin 11 killed a wild pig!
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In a taxonomic phonemic analysis, stress and pitdh
are not usually both regarded as phonemic in any one lane
guage. Stress and pitchas suprasegmentals are abstracted
from the segmental strings, and if one is predictable, the
other is made phonemic, In the Capanahua case, neither
stress nor tone is fully predictable, but an analysis 1is
permitted in which tone 1s given phonemic status and stress
is relegated to the morphology. In this treatment class I
words have stress on the ultima, class II words have stress
on the penult, and class III words on the antepenult. This
is in fact how some Panocan 1ahguages have been treated,
including my own earlier version of Capanahua phonemics.

On a systematic phonemic level, however, both pitch
and stress are predictable, providing a considerable simpli-
fication of the grammar and at the same time a solution to
the enigma of how to declde on some principled basis whether
tone or stress is the significant feature.

First, basic stress and pitch patterns are assigned
to the underlying forms on the hasis of their segmental,
and in some cases grammatical, features. 'Then, after the
segment deletlion rules have operated on the underlying forms,
the cyclieal pitch rules assign pitch contours to the
bracketed strings. In this way the close relation between
pitch and stress in citation forms is explained, as well as
the seeming independence of pitch from stress by the later
piteh rules.

For convenience, the basic stress and pitch assigning



190 THE PHONOLOGY OF CAPANAHUA

rules will be referred to as stress rules, and the later
group of pitch affecting rules as pltch rules. The stress
rules assign only an initial "+" or "=" pitch feature and
later rules will assign a phonetic value of high to "+" and
low to "=", In the examples, [+stress] will be marked 'CV,
[+pitch] will be marked V, and the [-] values of both stress
and pitch will be left unmarked.

Stress rule 1

[+sy1] ~ [: ;gs] / <# [-sy1] ([+sy1] [-Syl])]& ___>

i.e., all nouns, verbs, and adjectives receive a stress and
pitech on the flrst two syllables. All other syllables are
at this point [-stress] and [-pitch].

Stress Rule 1 provides the proper tone contour for
words that do not have a closed second syllable.

1¥én1tdko 'young girl!

18{1¢{xa tinife

'mé'pé thead!
However, the stress on the second syllable‘must be removed
in these case, and words with a closed second syllable must
be modified so that the initial syllable has no pitch or

stress.

Stress Rule 2

#
[+sy1] - [:;‘{i‘s / #l-syl] _ [-syl][;syrls:l[wbs] i[ syﬂ}
)  fig] G
sy
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i.e., the initial syllabic of words which are monosyllabic
or which have a closed second syllable becomes unstressed and
"minua" for pitech, and any syllable which 1s preceded by a
stressed syllabic becomes unstressed.

All nouns, verbs, and adjectives will now have the
proper base form, but thls base form 18 not always the same
as that shown in cltatlion forms. The latter are formed by
later rules.

Most nouns, verbs, and adjectives are bisyllabic,
Those which héve a olosed second syllable will have a contour
in whioch stress and tone coincide on the second syllable.

ma'pép- tclay!

hi's{a tant?

wa'réh tsquash!

ratbid 1two!

ba'ké4 tfoam!

All bisyllabic words which are stressed on the firat
8yllable will carry a level pitch contour:

'mépé thead!

'pfé{ frottent

'bard 'bullet!

'hénd 'wild pig!

'hfw{ ttree!

Trisyllabic words receive the same contour on the first
two syllablearas the corresponding group above, but the
third syllable will have no stress or high pitch.
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The stress-assigning rules cannot be incorporated
into the M8 component because they must follow the morpheme
lengthener rules (MP 6, MP 7, MP 9)., Words that have been
lengthened will carry a different contour than the corre-
sponding short form, for the lengthener rules change the
segmental shape of the nouns. For comparlson with the
bisyllabic forms above, the same entries will be shown with
thelr contours on thelr lengthened forms, following the
examples of underlying forms of tri-syllabic morphemes.

Baslc trisyllablic forms:

1%6ntdko  'girl! 1bfménan 'face!
1928%{t1  t'dog! 1¢4474r1 'a small variety
of bird!

'E{E{ka tknife! 'madro 'to buy!
Lengthened blsyllabic forms:

'mi{pépan ‘tclay! ma!'pén thead!

'hfs{sin ftant! pi'sin trotten!

twrdman 'squash! ba'rdn 'bullet!

1r4058in  Ttwo! ho'nén 'wild pig!

tbakosin !foam! hitwin ttree!

The stress rules must precede the consonant deletion
rules, for the deletion rules will remove the segments needed
by the stress rules to assign the proper stress-piltch con-
tours, e.g., the underlying form mapop 'clay! would become
by the deletlon rules mapo to which the stress rules would
agsign the contour 'mépé erasing the distinction between

tolay! ma'pd and 'head! 'mapd.
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Thue far then it 1s seen that the piltch-stress con-
trast between many minimal palrs of nouns 1n the surface
structure is explained as a difference in the underlying
forms upon which the stre§s rules operate and not a differ-
ence of inherent pitch or stress in the (taxonomioc) phonemic
forms.

The syllable~final consonants of underlying forms
are needed independently of the stress rules, for they are
the basls for the proper functloning of the lengthener
rules. The stress rules therefore reduce the complexity
of the grammar conslderably, since no stress or pitch fea-
tures need be marked in the lexicon, and the pitch rules
will be needea in any case to shift (according to syntactic
factors) the pitches initially asesigned.

The stress rules are not morpheme level rules, hence,
cannot be part of the MS component, for morpheme Jjunctures
do not affeoct them, 7

'mﬁpf£+1 (mapft 'to olimb up) t'he climbed up!

p1'+k{n (Pl *'to eat!) the ate 1it! ‘

witrdn+kin (wIran 1to push!) t'he pushed 1t!

'nf$;+tan+kin (nfsa tto tiet!, tan'over a distance!)
twent and tled itt

nI'$f+t+tan+1 (nf%a t'to tie'; t 'reflexive'!; tan
tover a distance!) 'went and entangled himself!

Monosyllabic words remain without stress or high
pitoh, These are pronouns and clitics:
In It man ‘'you (pl)!?

min ‘'you! ta? 'decl MA?
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non Iye! ra? 'perhaps!
han ‘he! ris 1just?
Words with the second syllable closed by a glottal

stop do not undergo rule 2a, either because the glottal

deletion rule precedes 2a, or because the glottal does not

function as syllable closure:

raka?ti 'he lies down!

1rékd 761 (stress rule 1 and 2)

trakiti (glottal deletion rule)

8a?¥1kin 1to spear' (note glottal)

pi¥a?éikin 'to poke him in the ribs!

‘picd?81kin (stress rule)

1pi¥déikin  (glottal deletion rule)

The glottal deletion rule (MP 23) deletes a glottal

which has been produced by a syllable-final & (MP 15), but

the & 18 needed by the stress rules to put the proper contour

on words where it has been deleted:

Ke+rid+d (go=-soon-pres) the goes soon!
1kér{¥1 (stress rule 1 and 2)
ke+rid+wl (go-soon-impv) !'go soon!
ka'ridwl (stress rules 1, 2, and 3)

ke 'r{ wf (c = ? rule)

ka'riwt (glottal deletion rule)

The stress rules must therefore precede the rule

that changes & to 7, but it 1s not yet clear that the glottal

deletion rule must precede the pitch rules. Pitch rule 1
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requires a closed syllable, but crucial data to show that
the glottal deletion rule must follow it is lacking., In
the case of the stress rules, the facts that the & - ? rule
must follow the stress rules, and the glottal delstion rule
must follow the ¥ = ? rule, show conclusively that the

glottal deletion rule must follow the stress rules,

Stress rule 3
Among the verb suffixes are.a few that have been
developed in the transformational component frém syntactlc

features, These now also receive a plus pitch feature,

+8y1 o

B -3 - [+p1t] / %[-syl] [+Dec1]%
+Imp °

+Deoc!

l.e., a vowel 1s given high pitch if it precedes the ter~
minal declarative mood marker or the sentence juncture and
carrles one of the "B", Ilmperatlive, or declarative features.,

"B% i3 an arbitrary designation for a feature car-
ried by some of the tense suffixes and ie used by the late T
rules (T 41, T 47) to put the tense suffixes in proper se- |
quence with respect to the plural marker. It therefore has
independent Jjustification and is now used to assign a high
piteh to just those suffixes for which the segmental .shape
does not prov;de a baslis for assigning piteh.
+B suffixes: 1ipl past

8a7 future

$1? future
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12686 71piki 1T sleptt

[+B]
'?6ééé{?k£ 'I will sleep!
[+B]
'?6$éé£?nwf g0 to sleep (sometime soon)!
[+B]

The imperstive morpheme wl always carries high tone,
ag does the declarative marker.

'?6¥£wf tsleep!

[+Imp]
1268421ki the sleeps!
[ +Decl]

1268420 11 sleep!
[+Decl]

Pitch rule 1 (word level)
|8yl )
[+syl] - [+pit] / | |+strs|[~syl] [~syl] ]
+pit H,A,Vb
1.e., & vowel is given high pitch if the preceding syllabic
is stressed, has high pitch, and is in a closed syllable.

Before rule 1 After rule 1

[ko?'ké¥tobl ] [ko?'k85tdbi] tbutterfly!?
N N

/7 /

[botténnawl] [bo'téanndwi] t'take it away!
Vb Vb

7/ /

[ti'nintinin] [ti'nint{nin] 'governonr!

N N

Pitch rule 1 must follow the consonant deletion rule
(MP 18). The deletion rule will resolve many consonant
clusters that would otherwise cause this rule to operate

incorrectly by putting a high tone on the syllabic following
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a closed syllable that the deletion rule will make into an
open syllable,

mapit+ni+¥+ki (climb up-past-~3rd pers=-Decl)
"he climbed up!?

ma'pftniék{ Stress rules

*ma'pftn{éki by pitch rule 1 (ill formed)

*ma'pfniékf deletion rules

correct form:
ma”pfniék{ by deletion rule operating before
piteh rule 1.

The deletion rule, needed independently of the
stress and pitch rules, must therefore follow the stress
rules and precede the pitch rules, The & = ? rule must also
precede the pitch rules, so the pitch rules cannot form a
continuous sequence with the stress rules (i.e., they can

not immediately fc¢llow the stress rules).

Pitch rule 2 (word level)

+syll - [-pit] / -cns +sy1]

+pit [«voc -plt
wont

i.e., a syllabic with minus stress and high pitch becomes

low in pltch if it is followed by a glottal stop and &

syllabic with low pitch., ‘his rule must be a word level

rule because it will not operate across word boundaries.

"hénd # ?1'nén # 'kAmadkin 'the tiger chased the wild
pig!

/
18448 # 1747wT 1shoot the deer!

156b8 # 70'nfnkin The knew the house!
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§656 # 720k tbeyond the house!
Within word boundaries the rul: opsrates across morphems
Junctures,
136bo? 'in the house!
1$8bo%n ‘tabout the house!?
tbkI?on ‘about the child!
‘béna?a? 'which he planted!
'rffa?a? 'which he chopped!?
'wina?a? twhich he paddled!?
'pfba?inwf teat and leave!
1 k& ks 240wt g0 quickly!?
If the syilable is stressed, the tone does not drop.
ma'pé?o 'in the mudt
ma'pf?07k1 tascended!
bo'to?07k1 'descended!
rIrd 707kl tchopped ycurself!

Pitch rule 3a

[+sk]
+ayl - [-p1t] / __ =0NS +syl
[-strq] ([-sle) -past
-cnt =fut

+Dec

S
i.,e,, an unstressed syllabic preceding the morpheme ska
talready, yet, next! or preceding the interrogative marker
or the first and second person present tense declarative
morpheme (with optional ? intervening) is assigned low pitch.

The morpheme ska 1s irregular. It i1s the only

morpheme in the language that has an initial consonant
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cluster, and it alone regquires a rule that it always carries
a pltch identical to that of the following syllable. ska 1is
marked with the arbitrary designation [ +sk].

'béha+ska+wf 'bénaskawf fplant, thent

1béngerfs+ska+uf 1béndrisskaw’t tplant, now then!

The present tense morpheme carrying the features of
first and second person will also always carry the feature
[+Decl], assigned by the T rules that spell out the shape of
the person, plural, tense, and mood. features, This morphsme
is always preceded by a low=-pltch vowel if that vowel has

no stress.

1b4na 71 'I plant!t
[+Decl]
4
'mépItaf 'I climb upt
[+Decl]
e 7/
trira ?1 t1 chop!
[+Dec1]
7 7
141774 'I drink?
[+Decl]
'kéfsai 1T chooset
[ +Decl]

Pitch rule 3b

+sy1] - [ap1t] 7/ +C,  [+syl
+8k opit

1.e., ska always takes thesame pitch as the following syl-
lable.

pénaskiwf twell, plant!

bénaskatanwf 'go and plants

7
karfsskéwi tgo on and leave!
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7/
kémérisy 'just chase him!
kadmdrIsskiw! 'just chase him, then'

7/ /
pirfsskaw! tgo ahead and eat!

Pitch Rule 4 (word level)
[4sy1] = [-ptt] / [ x _ (c¥) cfevey ] C = [~s¥1]
Vb

1.0., 81l syllabics are [-pit] if they are followed in the
verb by tﬁree consecutive high piteh syllabics.

The verb consisting c¢f verb stem, aspectual and
adverblal suffixes. peraon=marking and tense suffixes, and
closure suffixes has a limit of three consecutive high
pltches. If the verb 1s expanded by a series of adverblal
or aspectual suffixes, it will not usually have more than
three consecutive pitches because the adverbs and aspects
(apart from ska) do not receive a high pitch., But if a
monosyllabic stem 1s chosen, the stress rules will include
one syllable of any affix that follows, and the maximum
would then be exceeded if no low-piltch syllables lntervene
between the stem and the closure affixes.

ka+no+fa™mi+wl (go-soon-fut-imp) fgo soon!
Stress 1  'kA'nd$amul
Stress 2  'kidné¥a nwl
Stress 3  'kéndd& mwf
Piteh 4  'kandbdonwt
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pi+ya+$a+wi (eat-fut-fut-imp) teat sometime later?
Stress 1  tp{tydbanwi

Stress 2 'p{yéﬁa?nwi

Stress 3 'p{yééi?nwf

A
Pitch 4 ' piyédd mwl

Pitch rule 5

B ve, # [ c_X ]

[+sy1] = [+pat] / [ [ (cv)_ ¢, NPV, X
. ° C, 1 #Co V

QP N,

vbNP?
i.e., (a) high piteh is assigned to a syllabic if it is the
first syllable of the sezond word of a verbdb, or if it 1is
the first syllable of a noun, embedded noun phrase, or
ad jective, which 1is thé second word of an NP,
(b) high pitch is assigned to a syllabic if it is the final
syllabic of a verb stem followed by a word Juncture in a
Vb, or if it is the final syllabic of a NP, N, or A followed
by another word in a P,

In a noun phrase, verbs do not take the same contours
as nouns, although the compound verb stem formed by stem
reduplicatioh has the same contour as a noun-=modifier
combination in a NP, Hominalized verbs, which by T 1l and
T 12 lose their Vb bracketing but retain NP brackets, re-
ceive the contours of nouns., Thus rule 5 will assign a
high contour over the juncture of adjective-noun, adjective-
ad jective, noun-~-noun, noun-nominalized verb, adjective-

nominalized verb, and verb stem-verb stem, but not to
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noun-verb or vice versa. The need to dlstingulsh verd
stems from nouns and adjectlves requires that the labeled
bracketing shall not yet have been erased.
Reduplicated verb stems will be separated by a word
Juncture and will be in Vb brackets. No other verb stems
are affected by the ruls.
[#a?ot] # [#a?0ot] 1 sit-sitting 'to sit a long while!
[dar78] # [1¢425t] 1

[yono] # [yono] kin command-commanding
[1yéné] # ['yénd] kin 'to command repeatedly!

[wina] # [wina] kin taddle-paddling
[twind] # ['wind] xin tto paddle a long while!

[?onan] # [?onan] kin know-kowing
[70'nédn] # [?6'ndn] kin  'to know thoroughly!

(rakat] # [rakat] wI 1lie-lies
[ratka] # [rérxéwl] 111¢ down all the time!
Noun-ad jective sequences in a NP:

[ﬁontako% # [piskap] girl-small !'young girl!
A

['¥6ntako] # [pi8'kdp] stress rules
[1¥6ntdkd] # [pi¥xd] rule 5

[8181ika] # [sirip] knife-good ‘'a good knife!
[1&{3{ka] # [s1'2{p] stress rules
[1¥8{8{x4] # [s{rr{] rule 5
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[sirip] # [7albo] good-woman 'a good woman!
A N

(sitrip] # [174ibo] stress rules
[si'ri] # [17%ibo] rule 5 (vacuous)
Noun-noun sequences:

[hawin] # [ 7awap] he=tapir this tapir!
N N

[ha'wfn] # [7atwap] stress rules
[ha'wfn] # [?é'wé] rule 5

[?ino] # [mingis] tiger-claw ‘'a tiger claw!
[12ind] # [mIn'¢{s] stress rules
['?{néj # [mfﬁ'¢{s] rule 5
Noun-nominalized Vb in NP:
[ha'wfn% # ['nént%% his-floater 'his canoe!

Verb stems not nominalized in NP do not undergo the rule:
[ [x1%1] # [tobitka?inai] [honi] ] leg break suddenly
N Vb N NP man
'the man who suddenly broke his leg!
[ ['xf%i] # [to'bitka?inai] ['héni] ] stress rules
[ ['xf5{] # [to'bika?inai] [*héni] ] rule 5 (vacuous)
L [mapfta%g # [honi] ] he goes up-man 'the man who
N NP ascends'!
N ['mépftal] # ['héni] ] stress rule
C ['mépftai] # ['héni] ] rule 5 (vacuous)
The effect of rule 5 is to put a high contour over

the word boundary between the first and second words of a

phrase, except when one of the words is a verb, and over the
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internal word boundary of a verb, produced when the verdb
stem has been reduplicated.

Words with a closed second syllable will be affected
by the first part of rule 5, since they wlll otherwise have a
low pitch on the first syllable and words of more than two
syllables will be affected by the second part, for the final
syllables would in such cases be low in pitch. Bisyllabic
words with an open final syllable will not be changed by 5,
gince they already have high pitch on both syllables.

Pitch rule 6

[g%%laol] ~ [-ptt] /
QLD

X [X]p (XD

C Co VECo VCyV (CyV)

— “Bpaed Ion <,
Co V3 Co V Co # GV (CoV)g
V represents a sjllabip unmarked for pitch.
i.e., if the bracketing of the domaln of the rule is labeled
Vb, the pitch of a syllabic is lowered in a verb stem if:
1) it 1is preceded‘by a verb within the brackets (vacuous)
2) 1t is preceded by three or more successive high pitches
within the bracksts
3) it is preceded by the first syllable of the second word
within the brackets.

If the bracketing is a NP, the same expansion 1s
followed by a high piteh. Since nominalized verbs no longer
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carry Vb bracketings, they will undergo the rule in the same
way as nouns,

As in rule 5, only reduplicated verb stems will be
affected by this rule: non-reduplicated verb stems will not
have an internal # juncture and will not exceed three
syllables,

gat?8 # 1¢47t1 'to sit a long while!

.'y6h6 # 'yénokin 'to command repeatedly!

twina # twinakin tto paddle a long while!

20tnan # ?8'nankin 1to know thoroughly!

ra'kh # rd'katail 'to lie down all the time!

'§6nt§ké # plstka 'young girl!

18{3{%4 # si'ri ‘'good knife!

sitri # 17a1bo  'good woman'

natwin # ?4'wa  'ris tapir!

vofnd # mfn'¢is ‘tiger claw!

Stress and piltch no longer coincide in meny cases,
for pltch has been shifted but stress has not. The second
line of the envirornment of the rule amounts to the mirror
image of rule 4 which applies only to verbs. Rule 6 applies
to verb stems only if there has been stem reduplication but
does not apply to post-stem suffixes. In verbs, therefore,
the post-stem sufflixes will remain with high pitch.

20§ kAtdnipl that-went I'the one who went!

But in noun phrases formed by a string of nouns or adj)ectives,
all the syllables following the first syllable of the

second word will be lowered.



206 THE PHONOLOGY OF CAPANAHUA

hawin # ?0&iti # sirip # pi¥kap f'his nice little
dog!

hatwfn # 17881t1 # si'rip # pidtkap stress rules
hatwin # '?ociti # si'ri # pis'ka stress rule 6
Following a verb, all highs are also reduced to low.
'mépftai'honi ascend-man fthe man who ascends!
'mﬁpftipi'honi ascended-man 'the man who ascended!

m{n tbak! 'wfsa?ip{ 1?2ino your-child-clawed-tiger
fthe tiger that clawed your child?

7 ¢
?211nén 'p{?ipi 12081t1 sitri pi%'ka tiger-bit-dog-
good-small 'the nice little dog that the tiger bit!

It is the restrictive relative clause that requires
the pitch rules to be eyclical. Modifiers that have no verd
constituent produce the same result by cycling or by a single
application of the rules to the largest expansion defined by
rules 5 and 6.

The tree structure for hawin nonti tiroma pi¥ka
(his canoe worthless small) 'his small worthless canoe!
is cycled up through the hawIn branch, then the adjectives,
and finally the total string. The contour produced will be
the same as when the total string 1s cycled only once since

there are no pair: of words to apply the rules to until

the final cycle. NR§\\‘§\§§§\\\
84\

hawiIn
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But NP's with embedded relative clauses cannot be
accounted for without a cyclical application of the rules.
If the rules arply to the following example simply as a
linear string, an lncorrect contour willl result:

"the 1little snake that the man wio climbed up stepped on
with his foot!

climbed man his foot stepped

mapitipi # honin # hawin # ta?In # hamakipi
strs 1 .‘/'/ 1,0, s 1,0/ 1/’
strs 2 W 7/ V4 1/ 4 W !
strs 3 w7/ 7 v Y 1/ v /7
pit 5 v/ / RV V] v v/ /
pit 6 v/ ¢ Y v 1/ v ,

snake small
rono # pidkap

gtrs 1 /v/ v o1/

strs 2 Vv 7/ v/
strs 3 W / 174
pit 5 v/ 1/
pité6 v ¢

Applied cyclically, the rules will apply to mapltipl
honin 'the man who climbed up? 1ndependent1y of the cycle on
hawin ta?In 'his foot'; and to the verb hamakipi 'stepped on!

independently of the two mentioned NP's,
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[ [ [mapit] 1pi # [honin] ] # [ [hawIn].#[ta?In] 1 #
S NP Vb N NP N N NP
strs 1 LV Vg 1w/ s LV IV
strs 2 v / 1/ 114 v/
strs 3 v/ / Y v v
pit 5 v/ / VY4 1 )1/
pit 6 v/ / ' 1/ /!

(hamax] ip1 ] #
2] 8

strs 1 LV 14

strs 2 v/

strs 3 v 7/ 4
pit 5 Yo/ /
pit 6 v s 4

Then the AP and head noun are cycled (only strs 1
and 2 apply).
[ronol¢[ pi&kap]
A

strs 1 Vv ts v/
strs 2 V' / 14

Finally, with the whole NP as domain, the pitch
rules cycls again. (From this it is evident that only the
pltch rules require cyclical application: the stress rules
do not require lateled brackets). 1In this case only pitch
rule 6 applies:



VIl. STRESS AND PITCH RULES 209

[ [ [ [meptft](ipi] # [honin] ] # L [hawIn] # [ta?In] ] #

NP S Vb tns N NP
v/ / / 1 1/ /1
pit 6 v/ / 1 t/ /"

[hama%% (1p1] J# ronol# piskap] ]
ths 3 N ATNP
W 7/ / v/ 7 t/

v 7 / 1 1

Final c&cle‘pitch rules
[+sy1] - [ 3 pit]

+pit

+syq - [ 1 pit]
-pit

i.e., the abstract features of "+" or "=" pitch are now
assigned a relative phonetic value, #1 being low pitch and
#3 high. The strings are now ready for the rules specifying

the mid tone,

Pitch rule 8

[+sy1 ]' - | 2 pit] / f+sy1]
+ 3 pit l1pit! ¢

¥
i.e.,, a sentence=final high tone becomes mid if it is
preceded by a low tone

thaa ta 'mapo k1 'that is a head!

33 1 31 2
fmapo ?in 'is it a head?!
31 2

'haa ta matpo ki Ythat is dlay'
331 1 3 3

me'po ?in tis it clay?f
1 3 3
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'nfa ?in 'is it a trumpeter bird?!

31 2
nita ?7in t'is it this?!
13 3
§o'o ?in '1s it wind?!
133
‘800 ?in  'is it green?!
31 2
kattanwl t'go on!
1 3 3
tbanawl 'plant it!
333
tbanatanw! t'go plant it!?
331 2

Pitch rule 9

+8yl
[-strs] - [ 1pit] / ___#¥
+N

i.,e., a final unstressed vowel of a noun is low in pitch if
it occurs sentence final. This will also cover citation

forms.

[?0'a ta? ki, 'honi ] ‘'therehe is, the man'
13 1 3 318

ma'po ‘'clay!
1 3

'mapo ‘'head!
31

rita t'this!?
13

nfa 'trumpeter bird:
31

'éontako tgirl?
-3 31
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Rule 10
[-cns] = [+nas] / [ [+Irr] X ___ g

i.e., all syllables in a sentence are nasalized if a
[(+irritation] feature has been assigned to the first part
of the sentence.

As the stress and pitch rules indicate, stress is
fixed by the segmental shape of the underlying forms, and
piteh 15 determined by the segmental shape of the underlylng
forms, later modification of those forms as they are shaped
by the morphophonemic rules, and by the syntactic bracketing
and cyelical rules, but not by "intonational" meanings.

Interrogative, exclamatory, lmperative, emphatic,
and doubt meanings in Capanahua are represented in the base
component by features that are spelled out as segments
(morphemes ) by the T rules.

Anger and irritation are not given morphemic shape
in the string, but are expressed as rule 10 indlcates by
nasalization of the whole sentence.

The point at which the feature for a rule such as
10 should be introduced is an open question, and there 1is no
comrelling reason why 10 must follow the pitch rules, but
it should follow any rules that introduce segments since the
nasalization would not otherwise affect a vowel inserted
between non-nasal obstruents and would therefore leave an

oral vowel in the string.
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The ocyclical pitch rules must precede the nasal
deletion rule MP 19, for the nasal-closed syllable 1s
needed by pitch rule 1. They must follow the consonant
deletion rules, as has already been observed, and the
glottal gain rule MP 17. They could come before or after
MP 18 without any difference in output. Since MP 18 and
MP 19 both deal with the nasals, the cyclical rules are
tentatively located just following MP 17.
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The problem of evaluating alternate analyses involves
the assumption that 1f each analysls is formulated as
rigorously as possible for minimization of feature specifi-
cation, one will capture generalizations that the other will
not., The one which 1s most effective in capturing linguis-
tically significant generalizations‘wlll be the correoct
theory. Within any one theory of a language the simplicity
metric should lead to the selection of the most valued
formulation.,

One difficulty encountered is establishing on scme
principled grounds just what are the linguistically signifi-
cant generalizations that are desired.

There are generalizations to be captured in both
the MP rules and the lexicon. In the MP rules, the gener-
alizations are captured by correctly specifying the phonetlec
output from the input. While the output is fixed so that in
most oasea there ls little doubt about what constitutes the
goal of a rule (i.e., what is a valued generalization)
there are problems introduced because of lrregularitiss of
certain forms, making it sometimes desirable to use morpheme
features or to change the form of lexical entries to increase

the regularity of the MP rules.,
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Ad justing the form of the lexical entrles can affect
the generalizations that ére captured for the lexicon by the
MS rules, increasing or decreasing the clalms made by them.
This 1s one point where the problem of glving preference to
one or the other subcomponent arises.

If it is granted that a generalizatlon captured by
a rule using only phonological features is predictive while a
rule using arbitrary morpheme features is not, we have a
basis on which to give a higher value to a formulation that
uses only phonological features over one which has recourse
to arbitrary morpheme features. This criterlon would not
apply to cases where the disparity of phonological forms
would mean merely listing irregular forms, or where a feature
motivated by T rules independent of the Iirregular forms
accounts for their behavior.

Morpheme features which simply mark an entry as an
exception to a rule fit the simplicity metric better than
features that call for rule operation. In the case of
exception-marking features, the rule will presumably have
been independently motivated on phonological grounds. The
rule 1tself 1s therefore unaffected in 1ts evaluation by the
simplicity metric when there is an exception, for the ex-
ception will be listed in the lexicon and will not be part
of the rule. Morpheme features that call for rule operation,
however, do not contribute to predictability, and they
prevent any meaningful comparison of competing formulations.

The cost of such morpheme features should therefore be high,
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but it is difficult to give a relative value to the two
typee of morpheme features such that one 1s more or less
highly valued than the other by the simplicity metric.
Historical changes that must be described as the spread of
a feature (calling for rule application) to include more
lexical entries may be a fact, but in terms of the simplic-
ity metric such a change means increased generality by
increased feature specification rather than by decreased
feature specification. Without giving a speclfic feature
value to one or the other type, theﬁ, a general preference
for exception-marking features can be established.

Such a preference for exception-marking morpheme
features automatically glves priority to the MP component
over the lexicon by shifting the unevaluable features to the
lexicon. It also helps define what is a linguistically
significant generalization by putting a high value on pre-~
dictiveness and a high cost on ad hoc¢ morpheme features.

The T rules spell out many morphemes which should
undergo the M3 rules along with the lexical ltems. It
therefore seems that the.convention which assigns the phono-‘
logical features to the string produced as output should be
assumed to apply to all formatives at once, both to lexical
items contained in the output of the T component and to
morphemes spelled out by T rules. The '"spelling" of the
latter morphemes can be thought of as abstract notations
which have phonologlcal features only after the convention

has applied. Likewise, there are segments introduced in the
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MP rules that, if they do not undergo the MS rules, will
need to be spelled out in great detail. The MS rules apply
to the output of the T component, immediately following the
feature-agsigning convention, but should also be assumed to
apprly once to every new segment inserted in the MP rules.

Thus, the MS rules (as well as MP rules) should be
concelved of as conatraints of well-formedness on segments
and not as a mechanical production model. They need not be
required to be confined to a point in the series of rules as
they would be ;n an analog of the spsaker or rearer's
speech mechanism. Used as a general theory of a native
speaker's linguistic competence, they apply once to all
segments wherever the segments arise. Then epenthetic
vowels or consonants for which the features are not pre-
dictable from the context need not be fully specified for
all features by the rules that insert them: i.,e., an
epenthetic a vowel need only be marked for syllabiclity and
compactness in Capanahua., The convention that MS rules
apply to each new segment automatically supplies all
redundant features. '

In order to cover cases where a new segment not
previously defined is inserted by MP rules, say glottal
stop in English, it will be necessary to provide for its
specification by previous segment structure rules. In some
cases, however, it may not be desirable to place these later
SS rules with the other MS rules if the features they add

to other of the segments would interfere with generalizations
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to be captured. Presumably such late 88 rules could sti11l
be counted with other S8S rules in the simplicity metric,
even though they might actually be listed among the MP
rules, Clear evidence to argue one way or the other 1is
lacking. Sequential constraint rules, however, are clearer,
For example, the Capanahua rule for assimilation of nasals
to following stops covers redundancies of the lexiocon but
is also needed for concatenations arising from the syntax,
and must therefore be in the MP component.

1f each different arrangement of distinctive fea=-
tures is regarded as a diffefent theory of a language, the
competing theories can be compared with reepeot to their
ability to capture generalizations, first in the MP rules,
then in the MS rulee. If they are apparently equivalent
in this respect, they can be compared in economy. In the
phonological component of Capanahua, Consonant Solution I
differed from Consonsnt Solution II only in the feature of
obstruence assigned to the nasals. Solution II captured
generaligzations in the MS subcomponent that I did not and
was therefore more highly valued than I. 'If they had been
equivalent in capturing generalizations, II would still
have been preferred by economy in the MP subcomponent, though
by only a slight margin (two features). Vowel Solution C
required five fewer features in the MP rules than D to capture
the same generalizations and was also more highly valued in

the MS rules than D,
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In both the consonant and vowel solutions, then, the
simplicity metric correlated to the way generalizations were
captured if rule economy was regarded as more highly valued
than economy of lexicon specification. On the other hand,
Solution I which was incapable of capturing some generali-
zations would have been regarded as the most highly wvalued
if absolute specification of the lexicon were more highly
valued,

The effect that the initlal feature arrangement had
in determining what generalizations could be captured seems
to confirm the positlion that any difference of feature
arrangement in the initial inventory (i.e. the feature
matrix) constitutes a different theory. If so, the simplic-
ity metric does not serve to compare the results except
in the event that generalizations captured are equivalent
in some sense, and then economy of lexicon specification
would be a consideration only after economy of rule speci-~
fication hed been compared and found to be indecisive.

The tone rules show how important syntax is to the
phonology. The tone contour on reflexive verbs (nanfwf
tget in the canoe! vs. n;nfwf tput it in the canoe!) can
be traced back to the base where an object NP was identical
to the subject NP and was deleted by the T rules, This
caused a consonant to be added to the verb stem. Then the
pltch was assigned because of the consonant. The consonant
was deleted by later MP rules so that a pitch contour

remains as the surface marker of the underlying NP identity
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of a reflexive verb,

On universals

Chomsky has stated that the search for language
universals seems to be the most promising way of constrain-
ing the form of possible grammars in order to construct the
strongest possible theory of language. It would seem that
one way to establish universals is to posit them on the
basis of known facts, then attempt to refute them. The
present study has shown that we are not yet to the point
where 1t is of no interest to.test our present theory by
applying it to new languages, because our concepts of what
may be language universals are not yet based on a suffia-

- ciently wlde variety of languages to glve assurance that
future study will not likely refute them. Evidence has been
set forth showing that morpheme level rules not 1n the MS
component are in fact needed, that current notions of noun
phrase and sentence conjunction with %"and" and "or" are

not necessarily universai, and that the notion of the
cyclical operation of transformational rules (recently
called in question) seems to be necessary to explain the
operation of the lengthener rules on embedded causative

sentences.

Paragraph structure
The previous treatment of Capanahua paragraph

structure (Loos, 1963) in general stated that the topic of
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the paragraph was the noun or noun phrase around which the
narration centered. It was lidentifled as the subject NP of
the first sentence of the paragraph. Thereafter the NP
was rarely mentioned, and when it was, it occurred in the
form of a pronoun rather than a repetition of the NP,
During a narration, a change of topic (i.e., a new para-
graph) could be signalled by a paragraph marker and identi-
fication of a new topic.

Referentlal identification of the toplc when it
was the unmentioned subject of a sentence was effected
through the terminal suffixes of subordinate verbs. The
suffixes marked each verb as having the same or different
subject referent as the following clause. Time sequence
between clauses was also marked by the same terminal suf-
fixes, signalling that the action of the subordinate clause
preceded, followed, or was simultaneous to that of the
independent clause.
| The terminal suffixes of the independent clauses of
each paragraph were different from independent sentences
outside the paragraph in that they showed no distinction
of tense or subject=person, but were instead marked for
transitive concord with the verb stem. Sentences were
viewed as linked together in a loose way by object, loca=-
tive, and time phrases placed at thé beginning of each
sentence., Thus, if a sentence had the same subject referent
as the preceding sentence, the subject NP was omitted and

the locative, if different from any locative in the preceding
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sentence, would be placed at the beginning of the sentence
to signal "same subject but different place."

Among the limitations of such an approach was the
fact that it was concerned primarily with surface structure
so that significant relationships between sentence types
were missed and some features were attributed to paragraph
structure that were nct p-operly related to paragraphs, i.e.,
the sentence "links" of locative, time, and object tagmemes.

The phrase structure and transformational rules of
this study present evidence showing that most of the char-
acteristics which I previously assocliated with paragraph
structure are accounted for as characteristics of sentences
embedded within sentences., The narrative sentence, formerly
considered to be a distinguishing feature of narrative speech
and a contrastive feature marking a paragraph, is an
embedded conjoined sentence., Supporting evidence for this
claim is found in the fact that the following‘characteris-
tics mark both the narrative sentence and the subordinate
clauses (non-restrictive relative clauses):

l. Subject NP deletion, with delay of the deletion
necessary,

2., Object NP deletion, with delay of the deletion
necessary,

3. Time NP deletion,

k., M3 marker deletion,

5. Conditions on tense features required for

embedding,
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6. Assignment of suffixes to the verbs,

7. Allomorphs of verb suffixes conditioned by
transitivity.

8. Independent but similar pronominalization rules,

9. Topic marker affects non-restrictive relative
clauses as well as conjoined S's,

10. No subject person-markers are given forms in
non-restrictive relative clauses or in conjoined S's,

These facts érgue that since the embedded conjoined
sentences are defined as well-formed by essentially the same
types of rules as are used for non-restrictive relative
clauses, the former are simply instances where the base
rules generate sentences of unlimited length by successive
embeddings. The narrative sentences are not in fact "in-
dependent," for they are constrained in form and dominated
by another S in the same way ae non-restrictive relative
clauses. The only feature then which can be equated with
paragraph structure is focus, so that I am compelled to
relirquish my former claim for the contrastive features of
paragraph structure in Capanahua. However, 1t may still be
necessary to posit a paragraph or some such structure to
explain certain characteristics (e.g., subject NP deletion)

of fully independent sentences.



FOOTNOTES

1John Ross and George Lakoff, in a presentation to
the March, 1967 Linguistics Symposium, La Jolla, Unlversity
of Ban Diego.

2Robert T, Harms, "The measurement of phonological
economy," [anguage, Vol. 42, No. 3, July=-September, 1966,
pPp. 602=-611., In this article Harms discusses the Iinteresting
cases of Russlan and Bengall where economy in the lexicon
conflicets with economy in the MP rules,

-3Robert T. Harms (1966). . Final paragraph.
“Factor" cannot be taken in any precise mathematlcal sense,
but rather as meaning some principled basis for welghting
components or otherwise complementing the simplicity metric.

4Note Noam Chomsky, Aspects of the Theory of Syntax.
Cambridge, Massachusetts: The MIT Press, 1965, p. 46.

"In brief, 1t is clear that no present-day theory
of language can hope to attain explanatory adequacy beyond
very restricted domains. In other words, we are very far
from being able to present a system of formal and substan-
tive linguistic universals that will be sufficiently rich
and detailed to account for the facts of language learning.
To advance lingulstic theory in the directlon of explana-
tory adequacy, we can attempt to refine the evaluation
megsure for grammars or to tighten the formal constraints
on grammars so that it becomes more difficult to find a
highly valued hypothesis compatible with primary linguistic
data. There can be no doubt that present theories of
grammar require modification in both of these ways, the
latter in general, being more promising."

V5The following recent conventions have been used
in addition to those customarily employed in a generative
phonology :

a) Omission of the environment bar of a context-sensitive
rule is to be taken as first, a bar following the environment
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condition, then as a bar preceding the mirror image of the
environment condition (following Bach, 1966 and Harms, 1967).

+cns +cns -CNs
-=voe| - [ ecmp] // -voc [+vdc]
+cnt -cnt
+std +std

<cmp

i.e., a sibllant either following or preceding an affricate,
with an intervening vowel, agrees 1ln compactness with the
affricate.

b) A labeled bracketing marks the boundary of a syntactic
category: ) means "preceding the word boundary of a
N

noun" (following McCawley, 1365).

¢) Angled brackets () mark the first pairs to be chosen
in a disjunctive series. e.g.,

+cns +ent +ens
[-voc} - o Ccmp / ~Voe
+std CHF1L) +std
«emp
GE1t>

i.e., if the second consonant is [+flt] (in addition to

the other features noted), the first will be [+flt] as well
as [wcemp] and [+2nt]. Otherwise, only the features not
included in the dlagonals are relevant to the rule,

6So reported by McCawley, a position with which he
apparently agrees (McCawley, 1965, 54). So also Harms
(1967l 79)0

7Gilbert Frost, "Fonemas de la lengua chacobo,"
Notas ILinguisticas de Bolivia, I1II, Cochabamba, Bolivia:
SIL, 1960. Same author, "Signalling of transitive and
intransitive in Chacobo (Pan)," IJAL, 28, (April, 1962),
pp. 108-118.

Spata from Olive Shell, Reconstructed Pano,
Ph.D. dissertation, Univ. of Penn., 1965,



APPENDIX: A SAMPLE LEXICON

+N, +AP
——

+count, =An, +hlum

wistid one
rabid two
+N, +NP -
-count

mai earth

ma¥i sand

nalp sky

+count, =An, =Num

hiwl tree
makan stone
biro eye
ta?l track

+count, +An, =Pro

?ino tiger
?atapa chicken
Sontako girl

bironan boy

kimida  three

tosko four [+foreign]

niwf wind
fnf water

ni?i Jungle

€1&1ka knife
maya beach
yami axe

madito machete

yo¥in spirit
?awap tapir
?i?sap bird

ro?o monkey



226 THE PHONOLOGY OF CAPANAHUA

bakf child papa father
bI+bo man, male mama mother
?al+bo woman, female 7amfn capybara

+count, +An, +Pro, =85___

?2I I [+spkr] ml you [=-spkr, +addr]
a he [=-spkr, -addr]

+N, +NP, +Aux

nitl day simana week
+A, +AP

oSo+ni white ninkIp long
?ani big Yana hot
piskap small ma¢i cold
toroni+ni round mi7éat wet

+V ‘Eiddle verbsg

fa?o to set [+n][+ +NP,+N,+AN]...__ 1,[+ +NP,+N+count]_ ]
reka to lay [+n] " "

kaye to jump [+tan] " "

po?kI to cross a river(+ha] "

raekI to fear [+ha] " [+ +NP,+N,+An]__]
mapo to burn [ +ha]
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+V, 40P _ ]} -[ _X] (transitive verbs)
vP VP
¢ .- __ . . .- - ]

18 to see [+[+NP,+N,+AN ] ... __ ]

ninkak to hear "

?onan to know "

kIIn to want " o L+K]s [+ __ ]

bana to plant " [+ +NP,+N,-An,+count] __ ]
amak to step on "

bo to carry away "

bi¥ to grasp, take "

nifa to tie " [+ +NP,+N,+count,=An] __ ]
pak! to fell

Boka to skin [+[+NP,+N,+count] __ ]
taran to roll "

yo?t to tell [+ +NP,+N,+An]...__ J(+[+NP,+N,+An] _ ]
[+s _ J[+3 ]

+V, 4 —"—XV% =[NP __V% (Aintransitive verbs)

?o8a to sleep [+[+NP,+N,+An] ... __ ]
yowan to talk "
winl to mourn "
k¥sa to tell a lie "
bifki to run "
nié to walk o
?0?ko to cough "
slso to whistle "

mai to fall over [+ +NP,+N,+count] ... __ ]
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