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Abstract

In this study, an attempt has been made to use the computer program, PHONO, to develop
a computer model which operates on the principle of the regularity of sound change.
Surprising though it may seem, since this concept was first coined in modern linguistics, no
standard computer program has been developed which could apply cross-linguistically to
simulate and study diachronic change.

We have shown that the program may be used in the study of the Algonquian family of
languages. We have developed a working model for the study of phonological change from
the reconstructions of Proto-Algonquian to Shawnee. Using this Shawnee Model, we have
simulated Shawnee data from reconstructed Proto-Algonquian words and illustrated a
technique to collect or search for evidence for the reconstructed forms.

Given the nature and status of many languages of the world which are threatened with
extinction, this technique may facilitate the preservation of valuable evidence for extinct pre-
historic languages.
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Chapter One:
Introduction

1.1 History of Proto-Algonquian

The study of Proto-Algonquian was put on a sound basis with Bloomfield’s publication in
1925 of “On the sound-system of Central Algonquian” in the first issue of Language. In this
paper, Bloomfield demonstrated that reconstruction is possible for unwritten languages, such
as the Algonquian family of languages, just as it is possible for Indo-European languages,
thereby showing that “the principle such as the regularity of phonetic change is not part of the
specific tradition handed on to each new speaker of a given language, but either a universal
trait of human speech or nothing at all, an error.” (Bloomfield 1925: 130). This study of
Bloomfield’s was a continuation of a considerable number of comparative studies by several

scholars, foremost among whom was Truman Michelson.

As early as 1914, Michelson had been doing Algonquian comparative work, and his papers
“Algonquian Linguistic Miscellany” (1914), “Notes on Algonquian Languages” (1917),
“Two Phonetic Shifts Occurring in Many Algonquian Languages” (1920), etc. gave a
preliminary view of the linguistic relationships. Michelson’s work continued after
Bloomfield’s 1925 article, and his forty page “Phonetic Shifts in Algonquian Languages”
(1935) was described by Bloomfield as a “brilliant study of the divergent western languages”

(1946: 85).



Considerable study has been done since, including checking and rechecking of the
reconstructed forms by a whole range of Algonquian scholars, such as Charles Hockett
(1957), Frank T. Siebert (1941, 1967, 1975), and Ives Goddard (1965, 1967a, 1967b, etc.).
Hockett, in his 1957 article, published a list of all the Central Algonquian stems in /k-/. This
was the first major step towards compiling a dictionary since Bloomfield (1925). Siebert
(1967) is an important article on the original homeland of the Algonquian people. He uses
natural history terms that have been determined for Proto-Algonquian and geographical
distribution of species of birds, mammals, trees, and fish to work out the original homeland.
Goddard (1965 and 1967a) proposes that there is only one subdivision in the Algonquian
family in terms of genetic classification. Based on features shared by Abenaki, Delaware,
Narragansett, Malecite-Passamaquoddy, and Micmac, he classifies this group as Eastern
Algonquian. Goddard (1967b) is a major work in the reconstruction of Proto-Algonquian.
In this paper, the paradigm of the independent indicative for Proto-Algonquian is proposed

based on 16 languages from the Algonquian family.

All this study led to the publication of A Proto-Algonquian Dictionary by Aubin in 1975.
This is a collection of Proto-Algonquian reconstructions of Bloomfield, Michelson, Hockett,

and other scholars. It contains 2294 entries from twenty four sources by eleven scholars.

Finally, based on the regularity of sound change, computer methods were applied in the field

of historical reconstruction of Proto-Algonquian by John Hewson. The result was the
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publication of A Computer-Generated Dictionary of Proto-Algonquian in 1993, the

production of which is discussed in Section 2 below.

The time depth of Proto-Algonquian (PA) may be considered as some 2000 - 3000 years.

The Algonquian family consists of the following languages (Goddard 1978: 70-1):

Plains: Arapaho, Blackfoot, Cheyenne

Central: Cree, Montagnais, Ojibway, Potawatomi, Menomini, Fox-Sauk-Kickapoo,
*Miami-Illinois, Shawnee.

Eastern: Micmac, Malecite-Passamaquoddy, “*Etchemin”, Eastern Abenaki, Western
Abenaki, *Loup A, *Loup B, *Massachusett (or *Natick), *Narragansett,
*Mohegan-Pequot, *Montauk, *Quiripi, *Unquachog, *Mahican, Delaware
(Munsee, Unami), *Nanticoke, *Powhatan, *Carolina.

(The asterisk marks extinct languages.)

1.2 History of A Computer Generated Proto-Algonquian Dictionary

The computerized reconstruction project began in the early 1970s and culminated in the
publication of the dictionary in 1993. Its objective was to use the computer to generate proto
forms from the lexicons of daughter languages, and thus to produce proto-language

dictionaries more simply and efficiently. The following is a summary of the four basic stages

of the project.



Stage 1: The computer used the sound relationships or reflexes between each daughter
language and the proto language to generate proto-forms. First it generated all the potential
proto-forms from the known reflexes of the consonantal framework of each word. This

procedure produced about 21 potential proto-projections for each word.

Stage 2: The program then sorted the massive list of proto-projections from all the languages
being used in the reconstruction in alphabetical order within identical grammatical and
semantic sets. Thus proto-projections that occurred more than once, generated from more
than one language, were listed together. In other words, identical proto-projections from
different languages, but having the same semantic and grammatical categories were printed
out, and the remainder discarded. In this way, cognates along with the proto-projection from

each cognate were isolated from the data.

Stage 3: The output was then edited and the vowels were added to these consonant

frameworks to complete the process of reconstruction.

Stage 4: These were then carefully reviewed and after appropriate editing and adjustment,

were included in the proto dictionary.

Cree, Fox, Menominee and Qjibway were the languages used as input data for the generation

of the dictionary, and eleven other daughter languages and dialects were also cited in varying

4



degrees. They are listed below (the number of times each of them is cited is indicated in the
bracket after each language or dialect): Micmac (24), Shawnee (22), Abenaki (5), Natick (4),
Montagnais-Naskapi (3), Delaware (2), Moose Cree (1), Maliseet (1), Miami (1),

Passamaquoddy (1), Penobscot (1).

1.3 Refining a reconstruction

The principle of refining a reconstruction is simple (Hock 1991: 607). Invariably in the
reconstruction of a proto-language, the linguist or team of linguists is/are limited by the
number of daughter languages used as evidence. In fact, the socio-linguist will argue that a
considerable amount of valuable information is ignored when the various dialects of the
daughter languages are not taken into account. Thus the principle of refining a reconstruction
is to take a language or dialect that was not taken into consideration in the original work and
compare it with the reconstructions. If a reconstruction is sound, there should normally be
complete agreement between the reconstructed etymons and their reflexes in the new
language being considered. Of course, for the cases in which there is incomplete agreement,
the reconstruction may be “refined” in order to accommodate both the original daughter
language(s) and the new evidence. This is the area in which the current research focuses.
The total number of lexical items cited from Shawnee in the Proto-Algonquian dictionary, as
indicated above, is 22. Miller (1959) has also cited about 150 Shawnee cognates in “An
Outline of Shawnee Historical Phonology.” Thus considerable work still needs to be done

in order to incorporate more Shawnee cognates into the dictionary. The ultimate objective
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of the current study is to include as many Shawnee lexical items as possible in the
Proto-Algonquian dictionary. Further, as well as the PA dictionary, Hewson produced a large
list of reconstructed etymons (some 7000 items) which are based on evidence from only one
language, currently referred to as “singletons”. This list was a product of reconstruction of
proto-forms based entirely on comparison of formatives (see Hewson 1991, section [,
“Algonkian word structure”™). This procedure gives plausible etymons without corroborating
evidence from another language. In these singletons, it is the formatives that are supported
by the evidence of other languages, but the given combination of formatives, i.e. the total
word, is not. [t is anticipated that a number of these will also be supported by the Shawnee

data; they can then be incorporated into the dictionary with evidence from two languages.

1.4 Methoedology

The two primary objectives of the current study are:

1 to simulate Shawnee historical phonology using the computer program PHONO.

2 to use the results of this simulation to increase the evidence for the reconstructed
forms in the Proto-Algonquian dictionary; to increase the dictionary by adding the singletons
which are supported by the Shawnee data; and to refine those reconstructed forms which do

not “fit” with the Shawnee data.

The first task undertaken was to establish the reflexes of PA in Shawnee. Once all the

correspondences of the consonants, vowels and consonantal clusters and the glide-vowel
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sequences were worked out, these rules of derivation of the Shawnee forms from the PA
etymons were written in PHONQO. We then supplied PHONO with a control set of PA forms.
On running PHONO on the control set, we obtained the expected Shawnee forms. After
reasonable success with a few control sets, we were ready to run the program on all the
entries beginning with *p in the Proto-Algonquian dictionary and ultimately on the whole
dictionary. Every time PHONO is run, the output requires appropriate adjustments; for
example, the reflexes of the verbal paradigms of Proto-Algonquian in Shawnee have to be
adjusted after PHONO provides us with the output. The final step is a thorough search of ail

existing dictionaries and word lists and other documents and perhaps even fieldwork to verify

the entire output.

1.5 Introduction to PHONO
PHONO is a computer program written in Turbo Pascal by Dr. Steven Lee Hartman of the

Department of Foreign Languages, Southemn Illinois University. Dr. Hartman started working

on developing a program that, when provided with:

l a list of Latin words
2 a complete list of sound changes
3 the appropriate rule ordering or sequence of application of these sound changes

would produce a list of Spanish words. He continued to refine this program so that it could

be run on ANY language family.



The fundamental mode of operation of the program is based on the fact that it sorts the letters

and makes specified changes to them using distinctive phonological features; hence its name

PHONO.

In order to run PHONO on the Proto-Algonquian data, three steps are required:

I an alphabet which includes all the phonemes of Proto-Algonquian and Shawnee, with
all the distinctive feature of each phoneme specified.

2 a list of sound changes in terms of distinctive features.

3 a file containing the rule ordering of the sound changes; i.e. the order in which
PHONO should apply the given sound changes.

The Shawnee Model was, thus, set up in PHONO with these basic steps. With this Model,

reconstructed Proto-Algonquian forms were transformed to provide their expected reflexes

in Shawnee.

1.6 The Shawnee Homeland

The homeland of the Shawnee in the second half of the eighteenth century was southern Ohio
(Callender 1978: 622). This was also probably their homeland before the Europeans arrived
in the continent. After several periods of dispersal, they ultimately settled in Oklahoma. The
traditional tribal territory of the Shawnee is indicated in map 1 (Handbook of North American

Indians: Northeast 15: ix).

According to Voegelin, Shawnee (in 1935) had three dialects: Absentee Shawnee, Eastern
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Shawnee, and Loyal or Cherokee Shawnee (Voegelin 1935: 23). According to the
International Encyclopedia of Linguistics, 200 speakers were reported in 1977 in central and
northeastern Oklahoma. It states that most of these speakers were middle-aged or older.
Ronald L. Chrisley, the author of Introduction to the Shawnee Language, estimates about 200
speakers of one of the dialects, about 15 speakers of the second and no speakers of the third
dialect. Mr. Chrisley is a Methodist Minister and he admits that his approach in his book is
that of a non-linguist. He estimates the number of the Shawnee people to be “a few
thousand”. (Personal communications in April 1996). Kenneth R. Andrews who did the most
recent field work at Shawnee, Oklahoma, for his PhD dissertation from University of South
Carolina, 1994 entitled Shawnee Grammar, estimates the figure to be much lower than 200,
somewhere around 50 to 60. (Personal communications in April 1996). He indicates that

Tahleqwah, North-East Oklahoma may be a promising locale for further field work.

Bloomfield classified Shawnee in the Sauk group; which includes Sauk, Fox and Kickapoo;

but he called Shawnee “somewhat divergent”™ (Bloomfield 1925: 130). Later he placed

Shawnee in a group by itself (1946: 85).

1.7 Previous works on Shawnee
Pentland and Wolfart, in the Bibliography of Algonquian Linguistics, list twenty five
bibliographical entries for Shawnee. This list consists of two major works on Shawnee

historical phonology. The first of these is “An Outline of Shawnee Historical Phonology” by
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Miller (1959). This paper does not have a complete statement on semivowel combinations

and syllable initial *e.

The second is Pentland’s Algonquian Historical Phonology (1979). This is a comprehensive
work consisting of seven chapters of which five are dedicated to individual languages, namely,
Cree, Shawnee, Nawathinehena, Narragansett and Nanticoke. The last chapter is dedicated
to Proto-Algonquian. The whole of chapter three is dedicated to the historical phonology of
Shawnee. It cites PA forms and their reflexes in Shawnee. All the rules that are necessary
to set up a Shawnee Model in PHONO are listed. This list includes several statements of

irregular reflexes.
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Chapter Two:
From PA to Shawnee

2.0 Introduction

This chapter focuses on the historical phonology of Shawnee and very briefly deals with some
morphological aspects of the transition from PA to Shawnee. In the first section, the
phonemic inventories of PA and Shawnee are presented. In the second section, the PA
reflexes of the consonants, vowels, consonantal clusters and some major vowel-glide
sequences in Shawnee are cited. The next section begins with a list of reflexes of PA words
in Shawnee. This section ends with some of the major issues in the historical phonology of
Shawnee. These are mainly some of the irregular sound changes. The last section briefly
addresses some morphological issues, namely some adjustments that have to be made to the

PA data before running them in the Shawnee Model in PHONO.

2.1.1 Proto-Algonquian Phonology

The following is the phonemic inventory of PA; taken from Hewson (1993):

Consonants: Vowels:
*p *t *¢ *k *i: *i *o: *o
*Q *s *3 *h *e: *e *a: *3
*m *n
*1
*W *y

Consonantal Clusters:
Pre-Glottalized: *7t *c *7s *§ *9  *7l
Pre-Aspirated: *hp *hk *ht *hé *hs *h§ *h6 *hl



Pre-Nasalized: *mp *nk *nt *n¢ *ns *n§ *n@ *nl

Others: *xp *xk
*5p *sk

*8p *6k

*p  *¢k

*sk

Rare and controversial clusters such as *$t have been omitted.

2.1.2 Shawnee Phonology

The following is the phonemic inventory of Shawnee; taken from Voegelin (1935 and 1938):

Consonants: Vowels:
p t é k 1 i: i o: o
S} 5 e: e a: a
m n
1
w y

Consonantal Clusters:

Pre-Glottalized: p [ Tk © [ [{3]

Others: Sp sk

Whereas PA has a very elaborate system of consonantal clusters, (as many as 32, although
two or three of these have very little supporting evidence) Shawnee has one of the simplest

cluster systems in the entire family of Algonquian languages with only pre-giottalized clusters

and $p and §k. This gives a total of 8 consonantal clusters in Shawnee.

2.2.1 Consonantal Clusters

The source of all the PA data is Hewson (1993) unless otherwise stated. The source of all

13



the Shawnee data is Voegelin (1938) unless otherwise stated. In citing the PA data, the
orthography used is the same as that in Hewson (1993), alternatively called the
Multi-Dictionary (MD) or simply the dictionary. The number associated with each word is
the number from the dictionary and is labeled “MD”. The Shawnee data are transcribed as
in Voegelin (1938). For many Shawnee words, the Shawnee stems and the Jacob P. Dunn
Miami Dictionary Voegelin (1938), has several English glosses. For the sake of conciseness,
only one English gloss (sometimes more) was selected for such words. At least one PA word
and its reflex in Shawnee is cited for each cluster. For each rule, first the rule is cited in
notation form; in the next line, first the PA word is cited followed by the Shawnee reflex, the
Shawnee gloss and the MD number of the PA word. The clusters that do not undergo any
sound change are simply listed, without any citation of PA words and their Shawnee reflexes.
This is because section 2.3 has a list of reflexes. This format is also used throughout section

2.2

Pre-aspirated clusters: All the PA pre-aspirated clusters replace aspiration by glottalization

in Shawnee.

*hs > 70

*nesihsa nisi?6a my uncle 2328
*nemihsa nimi?Ga my older sister 2266
*hi > 70

*le:hle:weni le?Geewe soul, breath 1428
*ht > 7t

*wanihta:wa niwan?to I missed it 3550

14



*nehtawakayi nitawaka my ear  (Aubin 1975: 31)

*hk > 7k
*axkehkwa ha?ko?kwa bucket, kettle, vessel 0475
*e:mehkwa:n- heem?kwa, -aanaki spoon, -s 0602
*hs > 7§
*ah3i:mini ha?siimi papaw 0162
*ki:Swawihsinwa kiio7sinwa he lies warmly covered 1286
*$a:hsa:k- §a?3aak- ( -aw-, -anaw-) stripped, naked 3017
*h® >10
*meta:hBwi meta?Bwi ten 1891
*no:hBa no?Oa, no?Baki my father-s 2414
*hp > 7p
*a:hpawe:wa ha?powe he dreams 0015

(The unstressed “a” is raised to “o” in Sh under the influence of the following “w”.)

*weta:hpantamwa  noota?pata I sucked it 3851
*wihpe:me:wa niwifpeema I sleep with him 3935
*hé¢ > ¢

*Ci:héi:peSka:wa éitciipeska he trembles (Pentland 1979: 136)

Pre-glottalized clusters: The PA pre-glottalized clusters do not undergo any change except

“?s™ and “71”. Both of these change to “76”.

*7s > 70
*name:7sa name?8a, name?Baki fish, many fish 2142
*wi: ?sakanwi wifQakanwi it is bitter 4012
*wi:BeTsi wiile?01, wiile?6a head hair-s, his head hair 4050
*N > 10
*pemi?le:wa pem?Be he goes by 2627

The clusters that remain unchanged are:

15



*t >N
*6 > ¢
*75 > 78
*9 > 19

Pre-nasalized clusters: The nasal segment is lost in all the PA pre-nasalized clusters except

the *nl cluster which changes to “n”.

*mp >p

*wempi- hop- up 3719
*wetempi hotepi (nitepi) his brain (my brain) 3886
*nc > ¢

*neBencyi nileci my finger 2347
*wa pancike:wa waapacike he looks on 3427
*wenci- hoci- from, away from 3726
*nk > k

*penkwi pekwi dust, ashes, worn out, sore. 2654
*wa:panke waapake tomorrow 3430
*n§ > §

*neski:nSekwi n?3kiisekwi, n?3skiiseko my eye, -S 2332
*nt >t

*pi:nte:wi piit- in, in something, inside, hole 2743
*wi:ntamwa niwiita [ named it 4005
*nl > n

*wi:nle:wa niwiina [ named him 3997
*ns > O

*ameBkw(V:ns)a ame?kooBa small beaver (Pentland 1979: 143)
*$i:78i:p(V:ns)a §i?siipeeBa small duck (Pentland 1979: 143)
*n6 > n

*ma:nOehsi maane?9i flint 1496
*nepi:nOaha:ni nipiinha I stuck it in (Pentland 1979: 141)

16



*neBkenBeki

Other clusters: Except *$p and *$k, all the other clusters become pre-glottalized.

*xp > 7p
*axpapiwa
*wexpenya

*xk > 7k
*axkehkwa

*6p > p
*eOpwekwatwi

*Qk > 7%k
*ameOkwa
*po:Okama
*weBOkani

*ép > p
*kwecpenwa

*¢k > 7k
*walakackwali

*nepackyama:wa

*keckyatwi

*sk > sk

*meskw(y)e:wi
*wenci-eskatwi

The following clusters remain unchanged:

*$p > Sp
sk > sk

n(?)kineki

ha?papi

my forehead

ho?penya, ho?ponyeeki

hatko?kwa

7pokwanwi

hame?kwa
po?kama
ho?kani, ho?kanah

kwpenwa

holaka?tkooli
nipkama
kkatwi

mskwaawi

ociskatwi

sitting on something
prewhite sweet potato, -es

bucket, kettle, vessel

it tastes in some way

beaver
peach
bone, his bones

(Pentland 1979: 141)

0508
3912

0475

0823

0261
2823
3898

he dreads something (Pentland 1979: 134)

his palate

it is old

it is red

it (water) dries up

17

(Pentland 1979: 138)
I bite off a piece of him (Pentland 1979: 138)
(Pentland 1979: 138)

(Pentland 1979: 138)

(Pentland 1979: 138)



2.2.2 Consonants

The only PA consonants that undergo change are *6 and *s.

*9 > |

*neBencyi nileci, nilecali my finger, -s 2347
*Qe?Be:ma:wa la?78eema tobacco 3394
*wi:Bani wiilani the tongue, his tongue 4049
*s > 8

*ki:§esamwa nikii§eBa I cooked 1222
*si:piiwi Biipi, Biipiiwali river-s 3001
All the other PA consonants remain unchanged:

p. > P

*t > t

*k > k

*g > ¢

*$ > [

*h > h

*m > m

*n > n

*| > I

*w > W

v > y

2.2.3 Vowels

*e > i/ #k_

*kesSyete:wi kisite it is hot 1109
*1 > i/ _y

*wi yaka:kamyi wiyakaakami dirty water (Pentland 1979: 161)
*wi:yawehsi wiyaw70i meat (Pentland 1979: 161)

This rule applies “at least in initial syllables” (Pentland 1979: 161).
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Elsewhere, all PA vowels remain unchanged in Shawnee.

Long: Short:

*1: > i * > 1
*e: > e *e > e
*a: > a *a > a
*o: > o *o > o]

2.2.4 Contractions

Thirteen PA glide plus vowel sequences and their reflexes in Shawnee are cited below.
*Yviio > i / {-syllabic}

*anyikwa hanikwa squirrel 0276
*nepyi nepi water 2292

*yi: > i: / {-syllabic} _
*nyi:Swi niiSwi two, pair, double, together 2462

*yve > i {-syllabic}_

*wasye?Oanwi wBi?0a nest 3558
*ye: > e: /{¢, 8} _

*no:nsye:- no:se have offspring, young 2420
*wecye:pihki hocCeepitki medicine 3652
*wecye:wa hoce, hoceeki fly, flies 3655

*ya > ya / _#
*wexpenya ho?penya, ho?ponyeeki prewhite sweet potato, -es 3912
(*ya > *ye:, in PA, when between two consonants.)

*va: > a: /{c,§, w}_

*Cyaki- Caak-, caak(y)- group numbering all 0593
*wesa:wya:wi hoBaawa yellow 3806
*wi > wi

*ka:wiya kaawi, kaawiiki briar, -s 0872
*le:kawi leekawi sand 1430
*wa:panwi waapanwi it is morning 3437
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*twi > ti (except in II verbs)

*nekwetwi nekoti, nekotw- one, alone 2258
*wi:hpe:ntwiwaki niwi¢peetipe we sleep together 3937
Wi > wi

*wi:kopyi wiikopi, wiitkopiwali smooth bark, -s 3948
*wi:ni wiini kernel, marrow 3980

*we > o /{C,#}_

*nekwetwi nekoti, nekotw- one, alone 2258
*wetempi hotepi (nitepi) his brain (my brain) 3886
*eBpwekwatwi ?pokwanwi it tastes in some way 0823
*we: > we:

*apwe:wa hapweewa roasting, barbecuing 0301
*a:hpawe:wa ha?powe he dreams 0015
*wa > o/#_

*walahakaya hol?haka scale of fish or reptile 3530
This rule does not apply to the root *wan- (lose):

*wanehse:wa wane?se he hears wrong (Pentland 1979: 160)
*wa > wa

*ameOkwa hame?kwa beaver 0261
*apwe:wa hapweewa roasting, barbecuing 0301
*pepikwani pepikwa musical instrument 2657
*wa: > wa:

*takwa:kiwi takwaaki it is autumn 3203
*wa:pame:wa niwaapama [ look at him 3423
*wa:panwi waapanwi it is morning 3437

Note: In the initial syllable, the regular reflex of *y followed by a long vowel produces an

extra syllable as follows:

*mye:wi miyeewl road, path 2063
*nye:wi niyeewl four 2444
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*nya:Banwi niyaalanwi five 2439
*pye:ta:wa nipiyeeto [ brng it 2868
*pyi:mahamwa piyem- turning, spiral 2887
Pentland (1979) states that PA postconsonantal *y becomes “y” or “iy” in Shawnee. He cites
four examples of each of the two types of reflexes and concludes the section by saying that

the “conditioning of the variants is not clear from Voegelin”. The latter of the two, “iy”, was

omitted because only one of the two reflexes may be taken for the Model.

Bloomfield reconstructed PA “*pyi:mahamwa” based on Menominee forms. Since the
Menominee cognates of the Cree and Ojibway forms, “pi:maham”, etc. and
“pi:minakkawa:n”, etc. respectively, contain a long “i”, as in “pi:maham”, Bloomfield
reconstructed PA *yi:. This is because if the PA form contained a long “i”, the Menominee
reflex would be long “e”. The Shawnee forms with “piyem-" suggest either that the PA form

may have been “*piyemahamwa”, or that the Shawnee form underwent an independent

development.

Since there are no correspondences to this variation in Shawnee, it is impossible, with present

knowledge to determine what has taken place.

2.2.5 Other Rules
Epenthesis:

V. >  hV/#
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*ameBkwa hame?kwa
*o:te:weni hoteewe, hoteewena
*wetempi hotepi (nitepi)
Apocope:

V: > V/_ #

*kakye:pehSe:wa kakeepe?se
*mi:si:wa miiBi

beaver 0261

town, -S 2471
his brain (my brain) 3886
he is deaf in one ear 0901
defecate 1961

In the two cases cited above, the suffix *-wa of Al verbs is lost in Shawnee. This leaves the

word final position with a long vowel. This long vowel subsequently becomes short. Fora

further discussion on suffixes and morphology, see section 2.4.

Syncope:

\% > g/ _SC

*eSkwete:wi skote

*maskye:kwi mskeekowali
*neski:nekwi n?3kiisekwi, n?3kiiSeko

fire 0682
lakes 1618
my eye, -S 2332

Note that this rule does not affect word initial *we-, (*we- > ho-/# ):

*weskikenwi hoskinwi
*weskikiwi hoskiwi

v > @/ [+cons] 1C
*kelcikamyi kc¢ikami
*ne?Owi n?6wi

\' > g/ _hV
*naha:nka nhaakana
*nahi- nh-
*nekamohe;wa ninekamha
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it is brand new 3839
he is brand new 3840
ocean 1063
three 2319
son-in-law 2098
expertly, curiously 2110

I sing for him while he dances 2248



Shortening of Long Vowels:

Vi > V/_(C,5C)
*le:hle:weni le?Geewe
*no:hBa no?Oa
*wi:70eniwa wi?Beni
V- >  V/.hV
*nana:hi- nanahi:
*wete:himini hotehimi

Other related phenomena from Pentland (1979)
Related Phenomenon 1

[+cons, +voice] > [-voice] /# _{h, SC}
*naha:nkana ([n]) nhaakana

Related Phenomenon 2

? > g / [+cons, -voice]_C
*netahs§ama:wa nitsama I feed him
Related Phenomenon 3

7 > g/ _CC

*neci:?5tha:wa ni¢isha I scare him

Related Phenomenon 4

] > [?] /[+cons, +voice]_{hV, 3C}
*neleskima:wa nil[?]5kima I scold him
*nepi:nBaha:ni nipiin{?]ha I stuck it in

23

soul, breath 1428
my father 2414
he is eating 4027
preparing (for departure) 2147
strawberry 3875

son-in-law (Pentland 1979: 164)

(Pentland 1979: 164)

(Pentland 1979: 164)

(Pentland 1979: 164)
(Pentland 1979: 141)



2.2.6 List of all the rules for PHONO

The following is a complete list of all the rules from the preceding sections in which a given

PA segment undergoes a regular sound change.

1. V: > V / _# (apocope)
2. \'% > hV /#_ (epenthesis)
3. *k > [}
4. *p > p
5. > [{]
6. *s > 70
7. *h¢ > ¢
8. *hk > Tk
9. *h > 19
10. *hp > p
11.  *h§ > IS
122 *hs > 70
13. *he > 70
4. *ht > t
1s. *i: > i/ y
16. *ke > ki /#
17. *mp > p
18. *nc. > ¢
19. *nk > k
20, *nl > n
21. *ns > §
22. *ns > e
3. *ne > n
24. *nt > t
25. *[+cons, +voice] > [-voice] /#_{h, 5C} (Relatedphenom 1)
26. *? > o / [+cons, -voice]_C (Relatedphenom 2)
27. =7 > o / _CC (Relatedphenom 3)
28. *g > [?] / [+cons, +voice]_{hV, 3C} (Relatedphenom 4)
29. *V: > V/ _{?C, §C} (Shorteningl)
30. V. > V / _hV (Shortening_hV)
3t.  *sk > sk
32. *V > o/ _$C (Syncopel)
33. *V o > @ / [+cons -voice]_7C (Syncope2)
34. *Ve > @/ _hV (Syncope_hV)
35. *s > e

24



36. Ok > k

37. *@p > p

3. *tw1i > ti

39. *Q > |

40. *wa > o/#_

41. *we > o /{C,#}_
42 *xk > %k

43. *xp > p

44 *ya: > a: /{¢, S8, w}_
45. *ye: > e /{c, 8§} _
46. *ve > i / {-syllabic}_
47. *vi: > i: / {-syllabic}
48. *i > i / {-syllabic} _

2.2.7 Rule Order

The following rule order is necessary to prevent the output of one rule interfering with

another rule:
*Q > 1
*g > e

PA *O changes to Shawnee “I” and PA *s changes to Shawnee “6”. But the output of the
second rule cannot serve as the input of the first rule. In other words, PA *s does not first
change to Shawnee “©” and then undergo a second sound change. Only original PA *©

changes to Shawnee “I”. Since PA *s and *© are part of many clusters, all other rules must

precede these.

In addition to the above rule order, the following rule order is necessary so that the output

of one rule may serve as the input of another rule:
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*we > o
*v. > hV /#_(epenthesis)

When PA *we occurs initially, the first rule results in a vowel in the initial position. “h” is
epenthesized to all initial vowels, including initial “0” which is a reflex of PA *we. Therefore,

the rule for epenthesis must follow the first rule. The complete rule order file has been listed

in the next chapter in section 3.4.1.

2.3 Reflexes

This list of PA words and their reflexes in Shawnee is organized as follows: the first line
consists of the PA word, its grammatical category, its English gloss and its number in the

MD; the second line consists of the Shawnee reflex and its English gloss.

*a:hpawe:wa Al dream 0015
ha?powe he dreams

*ahsi:mini NI pawpaw 0162
ha?$iimi, ha?Siimiiwali papaw, -s

*ameOkwa NA beaver 0261
hame?tkwa beaver

*ameBkw(V:ns)a NA small beaver (Pentland 1979: 143)
ame?kooBa small beaver

*amwe:wa TA eat 0263
hamw- eating

*ani:py- N elm 0268
haniipi, haniipimiisi elm tree

*anyikwa NA squirrel 0276
hanikwa squirrel

*apwe:wa Al roast 0301
hapweewa roasting, barbecuing

*asa:ki:wa NA Sauk 0340
hoOaaki Sauk and Fox

*ata:wa:wa NA Odawa 0383
hotaawa Ottawa
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*axkehkwa
ha?ko?kwa
*axpapiwa
ha?papi
*¢i:héipeska:wa
¢itciipeska
*Cyarki-
¢aak-, caak(y)-
*e:mehkwa:n-

heem?tkwa, -aanaki

*eskwete:wi
skote
*eSpemenki
Spemeki
*eOpwekwatwi
Tpokwanwi
*ka:wiya
kaawi, kaawiiki
*ka:winsyi
kaawiisi
*kakye:pehse:wa
kakeepe?se
*keckyatwi
kkatwi
*ke?Cikamyi
kéikami
*keSyete:wi
kisite
*ketakesiwa
kitake©i
*ki:Sesamwa
nikiiSeBa
*ki:Swawihsinwa
kiiSo?$inwa
*ko:na
koona
*kwecpenwa
kwpenwa
*le:hle:weni
le?Oeewe
*le:kaw

NA kettle
bucket, kettle, vessel
Al siton
sitting on something
Al he trembles
he trembles
PV completely
group numbering all
N spoon
spoon, -§
NI fire
fire
XP above
up, high up (particle)
II taste
it tastes in some way
NA quill
briar, -s
NI bramble, briar, bur
briar plant
Al he is deaf
he is deaf in one ear
II itisold
it is old
NI sea
ocean
[ it is hot
it is hot
Al heis spotted, mottled
he is spotted
TI cook
[ cooked
Al warm
he lies warmly covered
NA snow
snow
TI he dreads something
he dreads something
NI breath
soul, breath
NI sand
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0475
0508
(Pentland 1979: 136)
0593
0602
0682
0697
0823
0872
0875
0901
(Pentland 1979: 138)
1063
1109
1116
1222
1286
1330
(Pentland 1979: 134)
1428

1430



leekawi
*lepwa:hka:wa
lepwatka
*ma:nOehsi
maane?6i
*maskye:kwi
mskeekowali
*meskw(y)e:wi
mSkwaawi
*meta:hOwi
meta?Owi
*mi:CiBe:wa
nimiicila
*mi:¢iwa
miiéi
*mi:si:wa
miiBi
*naha:nka
nhaakana
*nahi-
nth-
*name:sa
name?Ba, name?Oaki
*nana:hi-
nanahi:
*nedi:7Siha:wa
ni¢isha
*nehta:waka:yi
n?tawaka
*nekamohe:wa
ninekam?ha
*nekamowa
nekamo
*nekwetwi
nekoti, nekotw-
*neleskima:wa
nil{?)5kima
*nemihsa
nimi?7Oa
*neneBki
(~)ne?ki, -nke (hone7ki)

sand

Al clever 1437
he’s sober, conscious

NI flint 1496

knife

NI swamp 1618
lakes

I itisred (Pentland 1979: 138)
it is red

XP ten 1891
ten

TA defecate 1936
I defecate on an. object

TI eat 1937
eating (with inan. goal only)

Al defecate 1961
defecate

NA son-in-law 2098
son-in-law

PV well 2110
expertly, curiously

NA fish 2142
fish, many fish

PV proper 2147
preparing (for departure)

TA I scare him (Pentland 1979: 164)
[ scare him

NI my ear 2241
my ear

TA he makes him sing 2248
I sing for him while he dances

Al sing 2249
singing

XP one 2258
one, alone

TA I scold him (Pentland 1979: 164)
I scold him

NA my elder sister 2266
my older sister

NI my arm, hand 2272

arm, wrist (his arm)
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*nepackyama:wa
nipkama
*nepe:wa
nepeewa
*nepi:nBaha:ni
nipiinha
*nepwa
nepwa, nepooya
*nepyi
nepi
*ne?Owi
n?Owi
*nesici
niGici, niBitali
*nesihsa
nisi?6a
*neski:nSekwi
n?3kiisekwi, n?skiiseko
*ahSame:wa
nitsama
*neBencyi
nileci, nilecali
*neSkenOeki
n(?)kineki
*nexka:c¢i
nkaadi, (-)?kaat-
*nexka:tali
nkaatah
*ni:pici
niipici, niipitali
*no:hOa
no?6a, no76aki
*no:nle:wa
ninoonepe, ninoontha
*no:nsye:-
no:Se
*nyi:swi
nii§wi
*o:te:weni
hoteewe, hoteewena
*paka:n-

TA Ibite off a piece of him (Pentland 1979: 138)

I bite off a piece of him
Al he sleeps
he is sleeping
TI Istuckitin
I stuck it in
Al die
he, it is dead
NI water
water
XP three
three
NI my foot
my foot, feet
NA my cross-uncle
my uncle
NI my eye
my eye, -S
TA Ifeed him
[ feed him
NI my hand
my finger, -s
NI my forehead
my forehead
NI my leg
my leg, leg
NI my legs
my legs
NI my tooth
my tooth, teeth
NA my father
my father-s
TA suckle

we are suckling, I nurse him
PV have offspring, young

she has a child
XP two

two, pair, double, together

NI town

town, -s
N nut
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2282
(Pentland 1979: 141)
2287
2292
2319
2327
2328
2332
0159
2347
(Pentland 1979: 141)
2354
2355
2399
2414
2419
2420
2462
2471
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pakaani
*pakama:kani
pakamaaka(na)
*pake:wa
pake
*pakiBe:wa
nipakila
*pasekwi:wa
paBekw-
*pele:wa
peleewa
*pemi?le:wa
pem?Ge
*pemotamwa
nipemota
*pemwe:wa
pemw-
*penkwi
pekw-, pekow-
*pepikwani
pepikwana
*pepo:nwi
pepooni
*pesiwa
pesSiwa
*pi:nte:wi
piit-
*pi:Tte:w-
pifteewi
*po:tawe:wa
pootawe-
*po:Bkama
potkama
*si:pi:wi
Biipi, Biipiiwali
*Sa:hsa:k-
§a?3aak- ( -aw-, -anaw-)
*Se:pa:wi
Seepaawi
*Seka:kwa
Sekaakwa

nut
NI cudgel
war club(s)
Al he pounds, he strikes
he pounds, breaks nuts
TA he casts her off
I throw him away
Al he anses from sitting
arise
NA partridge
chicken, turkey, fowl
Al fly
he goes by
TI shoot
I shoot at it
TA shoot
shoot
NI ashes
dust, ashes, worn out, sore.
NI whistle
musical instruments
IT winter
it is winter
NA lynx
wildcat
[ inside
in, in something, inside, hole
N foam
it is foaming
Al fire
burning wood
NA wild American plum
peach
NI rniver
river-s
PV bare, naked
stripped, naked
XP morning
moming
NA skunk
skunk
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2518

2521

2542

2587

2627

2639

2640

2654

2657

2661

2692

2743

2779

2818

2823

3001

3017

3060
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*Sekiwa

Sekiwa, Sekiiki, niSekipe

*Si:piiwa
Siipi
*§i:78i:pa
Sisiipa
*51:78i:p(V:ns)a
§i?siipeeBa
*takwa:kiwi
takwaaki
*te:pwe:wa
teepwe
*tepexki
tep(e?)ki
*Qe?Be:ma:wa
la?Geema
*wa:pame:wa
niwaapama
*wa:pancike:wa
waapacike
*wa:panke
waapake
*wa:pantamwa
niwaapata
*wa:panwi
waapanwi
*wa:pesiwa
waapeBi
*wa:wi

howaawi, howaawali

*walakackwali
holaka?kooli
*walahakaya
hol?haka
*wanehSe:wa
wane?se
*wanihta:wa
niwan?to
*wasye7Oanwi
wBi?8ana

*wecipwe:wa

Al urinate 3067
he, they, we urinate

Al stretch 3095
stretch

NA duck 3098
duck

NA small duck (Pentland 1979: 143)
small duck

II autumn 3203
it is autumn

Al true 3302
he is true, tells the truth

XP night 3348
night

NA tobacco 3394
tobacco

TA see 3423
I look at him

Al look 3427
he looks on

XP tomorrow 3430
tomorrow

TI see 3432
I look at it

I dawn 3437
it is morning

NA swan 3447
crane [species not determined]

NI egg 3508
egg, -S

NI his palate (Pentland 1979: 138)
his palate

NA scale of fish or reptile 3530
rind, scale

Al he hears wrong (Pentland 1979: 160)

he hears wrong

PT lose 3550
I missed it

NI nest 3558
nest

NA QOjibwa 3643
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hocipwe
*wecye:pihki

hoceepi?ki
*wecye:wa

hoce, hoceeki
*wekima:wa

hokima, nookimaawi
*wempi-

hop-
*wenci-

hoci-
*wenci-eskatwi

hociskatwi
*wesa:wya:wi

hoBaawa
*weskikenwi

hoskinwi
*weskikiw

hoskiwi, nooskipe
*weta:hpantamwa

noota?pata
*wete:himini

hotehimi
*wetempi

hotepi (nitepi)
*weto:ni

hotooni, nitooni
*weBkani

ho?kani, hotkanali
*wexpenya

ho?penya, ho?ponyeeki
*wi:hpe:me:wa

niwi?peema
*wi:hpe:ntwiwaki

niwi?peetipe
*wi:kiwa:mpi

wiikiwaapali
*wi:kopyi

wiikopi, wiikopiwali
*wi:ni

Ojibwa

NI root 3652
medicine

NA fly 3655
fly, flies

NA chief 3665
chief, I am chief

PV upwards 3719
up

PV whence 3726

from, away from
I it (water) dries up
it (water) dries up

(Pentland 1979: 138)

I yellow 3806
yellow

I new 3839
it is brand new

Al young 3840
he is brand new, we are new

TT suck 3851
I sucked it

NI strawberry 3875
strawberry

NI his brain 3886
his brain (my brain)

NI his mouth 3888
his mouth, my mouth

NI bone 3898
bone, his bones

NA potato 3912
prewhite sweet potato, -es

TA sleep with 3935
[ sleep with him

Al sleep with 3937
we sleep together

NI house 3945
houses

NI basswood 3948
smooth bark, -s

NI marrow 3980

kernel, marrow
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*wi:nkanwi Il taste good 3989
wiikanwi it tastes good

*wi:nle:wa TA name 3997
niwiina [ named him

*wi:ntamawike:wa Al name 4004
niwiitamaake [ was notifying others

*wintamwa TI name 4005
niwiita I named it

*wi: ?sakanwi IO bitter 4012
witBakanwi it is bitter

*wi:18eniwa Al eat 4027
wifBeni he is eating

*wi:Si NI his head 4033
wiisi head, his head

*wi:Oani NI his tongue 4049
wiilani the tongue, his tongue

*wi:Gelsi NI hair 4050
wiile?6i, wiile?0a head hair-s, his head hair

*wi:yaka:kamyi NI dirty water (Pentland 1979: 161)
wiyakaakami dirty water

*wi.yawehsi NI meat (Pentland 1979: 161)
wiyaw?6i meat

The fundamental objective of the current study is to identify regular rules of historical sound
change and set up a computer model using these rules. In historical change, however, there
will always be a certain amount of irregularity. Irregular sound changes, such as metathesis,
haplology, dissimilation, etc., are sporadic and do not apply to the entire lexicon and,
therefore, they cannot be included in setting up a computer model. Thus, these sound
changes will not be discussed in great detail. The irregular sound changes in the list follow;
the relevant segment is in bold, and the MD number is cited in brackets:

Haplology: *weskikenwi > hoskinwi (3839); *weskikiwi > hoSkiwi (3840). Back umlaut:

*a:hpawe:wa > ha?powe (0015); *axkehkwehsa > hatko?kwa (0477).
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The list of reflexes also includes of a few examples in which the prefix and/or the suffix in the
PA word does not match that of the Shawnee reflex. Examples: *pakiGe:wa > nipakila
(2521); *wihpe:ntwiwaki > niwifpeetipe (3937). In 2521, the PA word has no personal
prefix, meaning that the word is third person, but the Shawnee prefix is for first person
singular number, “ni”. In 3937, the PA word has no personal prefix indicating that the word
is third person, and the suffix is for an animate, intransitive verb (AlI), third person plural,
“waki”. The Shawnee reflex, however, has the prefix for the first person plural inclusive,
“ni”, and the suffix for an Al verb, first person plural inclusive, “pe”. This is because either
the PA or the Shawnee dictionary does not have the appropriate prefix or suffix in
combination with the given word. This is not a problem because the complete paradigms for
PA and Shawnee are known. And if only one member of the paradigm is cited in one of these

dictionaries for a given word, the remaining members of the paradigm can usually be formed.

2.4 Morphology

There are two points of morphology that must be discussed here. These are the suffixes of
the various grammatical categories and the first person pronominal prefix. The first and
second person pronominal prefixes in PA are *ne- and *ke-, respectively. These give us
Shawnee “ni-” and “ki-". The problem is that not all initial *ne become “ni”. In other words,
a distinction has to be made as to whether an initial *ne is the first person pronominal prefix
or the initial segment of the root. On the other hand, the reflex of the second person

pronominal prefix, “ki-”, has been regularized and rule 16 applies to all initial *ke. PHONO
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is equipped to deal with phonology and not morphology. In other words, it cannot parse the
entries and resolve whether an initial *ne is a prefix or part of a root. Thus, such a
morphological distinction has to be made manually. In this case, this adjustment can be made

either before or after running the PA data in the Shawnee Model.

In the same manner, the suffixes of the various grammatical categories undergo a regular
change from PA to Shawnee. Many of the suffixes are identical although they mark different
grammatical categories. Thus, some distinction has to be made before the appropriate change

can be applied to the given suffix. Therefore, adjustments have to be made for these suffixes

manually.

The verbal morphology of PA and Shawnee is tabulated below. These tables serve to assist
in adjusting for the morphological changes from PA to Shawnee. They are taken from

Goddard (1967b).
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2.4.1 Proto-Algonquian Verbal Morphology

TA Objective:
Direct Inverse
3 3pl 3 3pl

1 ne--a:wa -aki ne—ekwa -eko:ki
2 ke--a:wa -aki ke—ekwa -eko:ki
3 we--a:wali -ahi we-—¢eko:li -eko:hi
Ip ne—-anana -aki ne-ekwena:na -aki
12 ke--a:nawa  -aki ke-ekwenawa -aki
2p ke--a:wa:wa -aki ke-ekowa:wa -aki
3p we--a:wa:wali -ahi we-ekowa:wali -ahi
TA Absolute:

Direct Inverse Passive
1 ne—-a ne—eko:Pi
2 ke--a ke--eko:Pi
3 --e:wa --ekwa -a:wa
lp ne--a:Pena ne--eko:Pena
12 ke--a:Pena ke--eko:Pena
2p ke--a:Pewa ke—-eko:Pwa
3p --e:waki —eko:ki —a:waki

71 Objective TT Absolute Al

3 3pl
1 ne--a:ni -ali ne-a ne--
2 ke--a:ni -ali  ke--a ke--
3 we--a:ni -ali --amwa --wa
Ip ne—-emnan  -ali  ne--a:Pena ne--Pena
12 ke--e:nawi -ali ke--a:Pena ke--Pena
2p ke--e:wa:wi  -ali  ke—a:Pwa ke--Pwa
3p we--ewawi  -ali —amo:ki —waki

36

Inanimate-Subject

0

ne--ekweni
ke--ekweni
we—ekweni
ne--ekwena:ni
ke--ekwenawi
ke--ekowa:wi

we—-ekowa:wi

Opl

-ahi
-ali
-ali
-ali
-ali
-alt
-ali

Inanimate-Subject

ne--ekwi
ke-—-ekwi
—ekwiwa
ne-—-ekwiPena
ke--ekwiPena
ke--ekwiPwa
-—-ekwiwaki

TA You-and-Me

2-1
2p-1
2(p)-1p

1-2

ke--i
ke—iPwa
ke—iPena

ke--eBe

1-2p ke--eBePwa
1p-2(p) ke--eBePena



2.4.2 Shawnee Verbal Morphology

TA Direct TA Inverse Al ps Al

3 3pl 3 3pl
1 ni—a -aki ni-—ekwa -eko:ki ni-- ni--a
2 ki—a -aki ki—ekwa -eko:ki ki~ ki--a
3 ho--a:li -ahi ho--eko:li -ekohi —(wa) -—-amwa
lp ni--a:pe ni--ekona -ekona:ki ni--pe ni-—-a:pe
12 ki--a:pe ki—ekona -ekona:ki ki—pe ki—-a:pe
2p ki--a:wa -a:wazki ki—ekowa -ekowa:ki ki--pwa ki--a:pwa
3p ho—a:wa:li -a:wahi ho--ekowa:li -ekowahi —-(wa)ki --amo:ki

17 TA Inan.-Subj. TA Passive  You-and-Me Forms

3 3pil O Opl
1 ni--a -a:na ni—eko -ekona ni—eko:pi 2-1 ki--i
2 ki--a -ana ki--eko -e¢kona ki--eko:pi 2p-1 ki—-ipwa
3 ho--a -a:na ho—eko -ekona --0:60 2(p)-1p ki-ipe
Ip ni--a:pe ni—ekope ni--eko:pe
12 ki--a:pe ki--ekope ki--eko:pe 1-2 ki--ele
2p ki--arna:wa  ki—ekona:wa ki—eko:pwa 1-2p ki-elepwa
3p ho—a:na:wa ho--ekona:wa —-0:80:ki  1p-2(p) ki-elepe

A few examples of how these morphological adjustments are applied to the data follow. In

the PA table above, the paradigm of the Animate Intransitive Al indicates that a verb in the

third person singular gets the suffix “wa™; and that the verb has no personal prefix. The

Shawnee table above indicates that the Al verb in the third person singular has the suffix

“(wa)”; and that the verb has no personal prefix. Thus, in PA an Al verb in the third person

singular has the form: verb-wa; and in Shawnee: o-verb-g. Therefore, the suffixes of Al verbs

in PA may be marked as follows: *te:pwe:-wa (MD 3302), *kakye:pehse:-wa (MD 0901).

These give us, respectively, Shawnee: teepwe-g, kakeepe?Se-s. Consequently, the Al verbs

have to be adjusted by deleting the suffix “wa” from the PA word in order to obtain the
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appropriate Shawnee form. Some short verbs do not lose the suffix but most of them do.

Many of the reflexes in the list in this chapter, as indicated in section 2.3, are not in the same
person and number as the PA word. For example, the MD consistently cites T1 verbs in the
Absolute form, third person singular: suffix, “amwa”; no prefix. But the Shawnee dictionary
cites TI verbs in the Objective form, in either the third person or first person singular: suffix,

“a”; prefix, “ni” or “ho”. The affixes are marked by a dash (-) in the following examples:

*ki:Ses-amwa TT cook 1222
ni-kiiSe©-a I cooked it

*pemot-amwa TI shoot 2639
ni-pemot-a I shoot at it

The Shawnee paradigm which corresponds to the PA TI Absolute is the pseudo Al (ps Al):
these two paradigms are a perfect match. In other words, the affixes of the citation member
of the paradigm, the third person singular, are identical for both PA and Shawnee: no prefix
and suffix “-amwa”. This grammatical category, therefore, needs no adjustments. Similarly,
the TA verbs are always cited in the MD in the Absolute form: no prefix and suffix “-e:wa”.
And Voegelin (1938) cites TA verbs in the Objective form: prefix “ni-” and suffix “-a” (first

person singular). Examples:

*mi:¢iO-e:wa TA defecate 1936
ni-miicil-a I defecate on an. object

*pakiB-e:wa TA he casts her off 2521
ni-pakil-a I throw him away

It follows that the TA verbs ending in “-e:wa” have to be adjusted by deleting this suffix from
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the PA word and adding the prefix, “ni-" and the suffix “-a” to obtain the first person singular

Shawnee form. Of course, any other member of the TA Direct paradigm can be obtained in

this way.

By making such changes, the morphological reflexes for all the grammatical categories can
be worked out. However, this requires an excessive amount of morphological work
especially for the intransitive verbs, and the nouns which have larger lists of possible suffixes.
Therefore, for this study, the PA suffixes were left unaltered except for the regular

phonological rules.

It is true that if all the verbs are properly labeled, PHONQO might be able to provide the
correct ending or suffix in the same manner it applies all the other rules. But PHONO is
currently not programmed to handle extensive morphological changes. Thus, to set up a
Model which can provide the correct endings would require too many rules. Each of these
rules would take PA entries with a given grammatical category, person and number and
transform it to the corresponding Shawnee form. Moreover, all the PA entries would have
to be marked for grammatical category as well as person and number. Although it is desirable
to have features in PHONO which would permit us to write paradigms plus simple

morphological rules to provide the necessary endings, this feature is not currently available

in PHONO.
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Chapter Three:
PHONO - Setting up the Shawnee Model

3.0 Introduction

This chapter deals with the program, PHONO, and the various steps required to set up a
model. The model that was set up is called the Shawnee Model. All the files associated with
this Model are named “shawnee.*”; the asterisk marks the appropriate file extention required
by PHONO. The first section is a general overview of the program. In the next three
sections, the three basic files required to set up and run a model in PHONO are described and
illustrated by examples from the Shawnee Model. The last section gives a brief description

of some of the features of PHONO.

3.1 Introduction to PHONO

The program runs on DOS. However, for most of my work, I have run it on a DOS emulator
on Windows 95 and did not face any additional difficulties. Of course, the regular difficulties
are that like all other programs, it crashes from time to time. The frequency is slightly higher
than popular programs, such as WordPerfect, because it has been written and maintained by

a single person. As a result, it has not been debugged as much as the popular programs.

Several models can be set up in the program and these would be available for use on running

PHONO. The only criterion is that all the files of a given model have the same name; of



course, each of these files would require different extensions. Only one model may be loaded
at a time. Once a model is loaded, all its files are available in the menu for use or for editing.
Since all the files are text documents, we can edit them with any word processor as well if the
need arises. It stores all output in temporary files. These may be saved as text documents

as desired. It is reasonably fast and is able to run a thousand words in less than one minute.

3.2 The Alphabet File

PHONO has the capacity to handle up to 70 different characters selected from among the 255
ASCII characters. However, both PA and Shawnee together require a total of about 25
different characters — i.e. far less than the total inventory of characters available in PHONO.
A set of up to 23 binary features can be named by the user; for example: consonant, high,
round, etc. Following the Spanish Model which is provided with the program, 18 binary
features have been used for the Shawnee Model. Finally for each of the characters, the
desired binary values (+/-) can be specified. The feature values appear in the Alphabet file as
a single (+/-) or double (#/=) sign. There is no difference, in principle, between the single
signs and the double signs. However, the distinction is fundamental to the program because
it is with this key that PHONO sorts the characters and executes functions specified in the

rules (see Appendix 3, section 4.1).

Although the phonemic inventory for the Shawnee Model is small, a few special characters

which are not available in the ASCII character set are required. This does not pose a major
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problem but some adjustments are required. The following are the special character
correspondences between the phonemic inventory for the Shawnee Model and the characters

from the ASCII character set that may be used to represent them while running PHONO:

Phoneme Symbol used for PHONO
§ $

¢ = c

7 = '

e = d

w.”

Vowel length is indicated by the colon, “:”.

One problem faced initially with respect to the Alphabet file was the orthographic
representation of theta, “©”. Although theta is an ASCII character, it cannot be entered from
the keyboard. To represent theta, “d” could be used in one of two ways: it could be given
the binary feature values of theta or it could be changed to a theta by an orthographic rule.
The latter option was used because there is a provision in PHONO to write orthographic

rules. Thus theta is entered as “d” and an orthographic rule changes “d” to theta, “6”.
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3.2.1 The Alphabet File for the Shawnee Model

acelehi Il fnoplqs $t Gu wx|y ©
cons =+q=+g++H+=H++H++ H=- H==+ 5
syllabic # - #HH#=H#H- - |- # |- - |- - <j#=-=- - 3
obstr =# S===S#==S==H#~#& #H##H#H=-H#=#+7
high =# g=-. H#t =-|==-|==¥#- - -|# +H# - - F
low S i i ) I e
back # - g=-# - -|- # -|# - -|-- -|#+H#H=- - 7
round =- g=- - - f- # |- <« |- - -|#H#-|=- -5
coronal - # |- =-|=#9# - q=# #HEH# H- - -|]- =- S
anterior e e e = +HH - H=H#HHEH Y- - |- =- T
distrib ++H++H+ +#H++H++H++-|++H+- - =
cont +=H+# H====+==%# #l==4#+ # #l+ = # =
delrel +# H++H- +H++ |- +H- - H+ +H+ - + 5
strident 2 S RN (N I I T T I
voice +=H+=H=+H++g====# 9+ + o+ - +
nasal =.-. .- - . =##=- - |- - d=- - . - 4
tense + + H#=- B+ - -]-#FBH++H++HHE+HF+ - - =
long T e B I I EE ST BRI B
stress = - e e o e It

The above inventory consists of four extra characters (€, q, u, and *) which are not required
for the Shawnee Model. This inventory was set up with these extra characters so that it

might serve as a defauit file for other models in the Algonquian family of languages. Stress
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is an important aspect of diachronic study. PHONO has the capacity to handle stress.
Although stress rules were not included in the Shawnee Model, this feature has been

included in the Model for future expansion and refinement.

3.3 The Rule Makeup: phonological rules

PHONO's rule notation system is based on standard linguistic rule notation expressions such
as the following: A > B/ C _D. This means that element A changes into element B in the
environment following element C and preceding element D; in other words, each occurrence
of the sequence CAD (known as the rule's “structural description™) is changed into CBD

(and the change of A to B is called the “structural change”).

PHONO's rule notation portrays the structural description as a set of if-lines, and the
structural change as a set of then-lines. The format of a rule consists of four fields:

l. the name line, consisting of the rule's name (with a limit of 20 characters)

2. any number (up to 25) of if-lines, labeled in order by letters (A, B, C...)

3. any number (up to 25) of then-lines, labeled in order by numerals (1, 2, 3...)

4. the end line, consisting of the word “END” plus the rule name repeated.

For example, the rule, ( V > hV/#_), is written in the Rule Makeup file in the Shawnee

Model as follows:

EPENTHETIC_H



A: -cons(1) +syllabic(1)
1: INSERT h (1)
END EPENTHETIC_H
There are four types of if-lines and five types of then-lines, the Constant and Variable types
available for both functions. There are a total of seven types, as shown below:
Branching
If-lines COUNT
Constant
Variable
DELETE Then-lines
INSERT
SWAP
If the rule has more than one if-line, these must be interrelated in a hierarchy, through the use

of Branching-type lines. In contrast, the then-lines are simply applied cumulatively and in

order.

If- and then-lines are composed mainly of feature-names and location-expressions. These
two building-blocks are used to construct the seven types of lines. With these seven types

of lines, virtually all kinds of sound changes may be written.

3.3.1 The Rule Makeup File for the Shawnee Model
The Phonological Rules of Proto-Algonquian reflexes in Shawnee that are listed in the
previous chapter have all been written in the Shawnee Model. The Rule Makeup file allows

capital letters only and the symbol for underscore, “_”. This is why the name chosen for
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each rule is simple and reflective of the change taking place to the given segment. This
permits us to keep track of the rules and locate and solve problems without difficulty.
However, because of the limit on the choice of characters in naming rules, “?” is written as

“G”, as in glottal stop, and “0” as “TH”, as in theta and so on.

PHONO sorts the Rule Makeup file alphabetically on the name of each rule and this is the

order in which the rules are presented below.

Each rule has been written as simply as possible. In two cases, the rules have been split in
two, Rule 39, 39a and Rule 41, 41a, because it seems that this is a simpler way to write these

rules.

The Rule Makeup file, “shawnee2.mak™ follows with the addition of the rule number and the
rule, at the beginning of each rule, as they appear in the previous chapter:

1. V: > V / _# (apocope)
APOCOPE

A: Band C

B: +long(-1)

C: +syllabic(-2)

1: DELETE (-1)

END APOCOPE

2. *k > k

CHK_BECOMES_GK

A: +obstr(*) -cont(*) +coronal(*) -anterior(*) +high(*+1) +back(*+1) -cont(*+1)
1: +cont(*) -coronal(*) -high(*) +low(*) -distrib(*) -strident(*) +voice(*) -tense(*)
END CHK_BECOMES_GK
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3. *p > p

CHP_BECOMES_GP

A: +obstr(*) -cont(*) +coronal(*) -anterior(*) +obstr(*+1) +anterior(*+1) -coronal(*+1)
1: -high(*) +low(*) -coronal(*) -distrib(*) +cont(*) -strident(*) +voice(*) -tense(*)
END CHP_BECOMES_GP

d > ©(Orthographic rule, not in previous chapter and so not numbered here)
D_TO_THETA

A: +obstr(*) -cont(*) +voice(*)

1: -distrib(*) +cont(*) +delrel(*) -voice(*) +tense(*)

END D_TO _THETA

4. v > hV / #_(epenthesis)
EPENTHETIC H

A: -cons(1) +syllabic(1)

I: INSERT h (1)

END EPENTHETIC H

5. = > [{C]

GL_BECOMES_GTH

A: +voice(*) -cont(*) -nasal(*) -obstr(*) +cons(*-1) +low(*-1)
1: -voice(*) +cont(*) +tense(*) +obstr(*) -distrib(*)

END GL_BECOMES_GTH

6. *?s > 19

GS_BECOMES_GTH

A: +cont(*) +anterior(*) +strident(*) +cons(*-1) +How(*-1)
1: -strident(*) -distrib(*)

END GS_BECOMES_GTH

7. *h¢ > [

HCH_BECOMES_GCH

A:  +cons(*) -obstr(*) +cont(*) -low(*) +obstr(*+1) -cont(*+1) +coronal(*+1)
-anterior(*+1)

1: +obstr(*) +Hlow(*) -distrib(*) +voice(¥*)

END HCH_BECOMES_GCH

8. *hk > %k

HK _BECOMES_GK

A: +high(*) +back(*) -cont(*) +cons(*-1) +cont(*-1) -obstr(*-1) -low(*-1)
1: +obstr(*-1) +Hlow(*-1) -distrib(*-1) +voice(*-1)
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END HK_BECOMES_GK

9. *hl > 19

HL BECOMES_GTH

A: +voice(*) -cont(*) -nasal(*) -obstr(*) +cont(*-1) -obstr(*-1) +cons(*-1)

1: -voice(*) +cont(*) +tense(*) +obstr(*) -distrib(*) +obstr(*-1) +low(*-1) -distrib(*-1)
+voice(*-1)

END HL_BECOMES_GTH

10. *hp > p

HP BECOMES_GP

A: Band C

B: +obstr(*) +anterior(*) -coronal(*)

C: +cons(*-1) -obstr(*-1) +cont(*-1)

1: +obstr(*-1) +low(*-1) -distrib(*-1) +voice(*-1)
END HP BECOMES_GP

11. *h§ > [

HSH_BECOMES_GSH

A: +obstr(*) +cont(*) +coronal(*) -anterior(*) +cons(*-1) +cont(*-1) -obstr(*-1) -low(*-1)
1: +obstr(*-1) +Hlow(*-1) -distrib(*-1) +voice(*-1)

END HSH BECOMES GSH

12 *hs > 19

HS BECOMES GTH

A: +cont(*) +strident(*) +anterior(*) +cont(*-1) -obstr(*-1) +cons(*-1)

1: -voice(*) -strident(*) -distrib(*) +low(*-1) +obstr(*-1) -distrib(*-1) +voice(*-1)
END HS_ BECOMES_GTH

13. *h6& > [{C]

HTH_BECOMES_GTH

A: +coronal(*) -distrib(*) +cons(*-1) -obstr(*-1) +cont(*-1)
1: +obstr(*-1) +Hlow(*-1) -distrib(*-1) +voice(*-1)

END HTH_BECOMES_GTH

14, *ht > Tt

HT _BECOMES GT

A: +obstr(*) +coronal(*) -delrel(*) -voice(*) +cont(*-1) +cons(*-1) -obstr(*-1) -low(*-1)
1: +cont(*-1) +cons(*-1) +obstr(*-1) +Hlow(*-1) -distrib(*-1) +voice(*-1)

END HT BECOMES_GT
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I5. *i > i/_y

II_BECOMES I

A: Band C

B: -cons(*) +syllabic(*) +high(*) -back(*) -low(*) +Hlong(*+1)
C: -cons(*+2) -syllabic(*+2) +high(*+2) -back(*+2) -round(*+2)
1: DELETE (*+1)

END II_BECOMES I

16. *ke > ki/#C

KE1_BECOMES KI

A: Band C

B: +high(1) +back(1) -cont(1)

C: -cons(2) +syllabic(2) -high(2) -low(2) -back(2) +tense(2) -syllabic(3) -long(3)
1: +high(2)

END KE1 BECOMES KI

17 *mp > p

MP_BECOMES P

A: +obstr(*) +anterior(*) -coronal(*) +nasal(*-1) -coronal(*-1)
1: DELETE (*-1)

END MP_BECOMES_P

I18. *n¢ > ¢

NCH_BECOMES_CH

A: +obstr(*) -cont(*) +coronal(*) -anterior(*) +nasal(*-1) +coronal(*-1)
1: DELETE (*-1)

END NCH_BECOMES_CH

19. *nk > k

NK_BECOMES K

A: +back(*) -cont(*) +high(*) +nasal(*-1) +coronal(*-1)
1: DELETE (*-1)

END NK_BECOMES_K

20. *nl > n

NL_BECOMES N

A: -obstr(*) -cont(*) +voice(*) -nasal(*) +nasal(*-1) +coronal(*-1)
1: DELETE (*)

END NL_BECOMES_N

2. *n§ > §
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NSH_BECOMES SH

A: +obstr(*) +cont(*) +coronal(*) -anterior(*) +nasal(*-1) +coronal(*-1)
1: DELETE (*-1)

END NSH BECOMES_SH

22. *ns > o

NS_BECOMES _TH

A: +cont(*) +anterior(*) +strident(*) +nasal(*-1) +coronal(*-1)
1: -voice(*) -strident(*) -distrib(*)

2: DELETE (*-1)

END NS_BECOMES_TH

23. *n0 > n

NTH_BECOMES_N

A: +coronal(*) -distrib(*) +nasal(*-1) +coronal(*-1)
1: DELETE (*)

END NTH BECOMES_N

24. *nt > t

NT_BECOMES T

A: +obstr(*) +coronal(*) -deirel(*) -voice(*) +nasal(*-1) +coronal(*-1)
1: DELETE (*-1)

END NT_BECOMES_T

25.  *[+cons, +voice] > [-voice] /# {h, SC} (Relatedphenom 1)
RELATEDPHENOM1

: Band E

: CorD

+cons(2) +low(2) +cons(3)

: +obstr(2) +cont(2) +coronal(2) -anterior(2) +cons(3)

-syllabic(1) +voice(1)

I: -voice(1)

END RELATEDPHENOM1

mMuOw>

26. *? > @ / [+cons, -voice]_C (Relatedphenom 2)
RELATEDPHENOM2

A: BandC

B: +cons(*) +low(*)

C: -syllabic(*-1) -voice(*-1) +cons(*+1)

1: DELETE (*)

END RELATEDPHENOM?2
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27.  *? > g / _CC (Relatedphenom 3)
RELATEDPHENOM3

A: BandC

B: +cons(*) +How(*)

C: +cons(*+1) +cons(*+2)

1: DELETE (*)

END RELATEDPHENOM3

28. *o > [?] / [+cons, +voice]_{hV, §C} (Relatedphenom 4)
RELATEDPHENOM4

: Band E

CorD

+cons(*+1) -obstr(*+1) +cont(*+1) +syllabic(*+2)

. +obstr(*+1) +cont(*+1) +coronal(*+1) -anterior(*+1) +cons(*+2)
-sy[labic(*) +voice(*)

: INSERT ° (*+1)

END RELATEDPHENOM4

Tmoowe

29. *V: > V/ _{1C, 5C} (Shorteningl)
SHORTENING1

: Band E

:CorD

: +cons(*) How(*) +cons(*+1)

: +obstr(*) +cont(*) +coronal(*) -anterior(*) +cons(*+1)
+long(*-1)

DELETE (*-1)

END SHORTENINGI

~mMOOD P

30, *V: > V / _hV (Shortening_hV)
SHORTENING_HV

A: +cons(*) -obstr(*) +cont(*) -cons(*+1) +long(*-1)
1. DELETE (*-1)

END SHORTENING HV

31. *sk > sk

SK_BECOMES_SHK

A: +high(*) +back(*) -cont(*) +cont(*-1) +anterior(*-1) +strident(*-1)
1: +high(*-1) -anterior(*-1)

END SK_BECOMES _SHK

32. *V > o/ _8C (Syncopel)
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SYNCOPE1

A: BandC

B: +obstr(*) +cont(*) +coronal(*) -anterior(*) +cons(*+1)
C: +syllabic(*-1)

l: DELETE (*-1)

END SYNCOPE!1

33. v > @ / [+cons -voice] 7C (Syncope2)
SYNCOPE2

A: Band C

B: +cons(*) +low(*) +cons(*+1)

C: +syllabic(*-1) +cons(*-2) -voice(*-2)

1: DELETE (*-1)

END SYNCOPE2

34. *V > ¢/ _hV (Syncope hV)
SYNCOPE_HV

A: +cons(*) -obstr(*) +cont(*) -cons(*+1) +syllabic(*-1)
1: DELETE (*-1)

END SYNCOPE_HV

35. *s > e

S BECOMES TH

A: +cont(*) +anterior(*) +strident(*)
1: -voice(*) -strident(*) -distrib(*)
END S_BECOMES TH

36. *©k > 7k

THK_BECOMES_GK

A: +high(*) +back(*) -cont(*) +coronal(*-1) -distrib(*-1)

1: +low(*-1) -coronal(*-1) -anterior(*-1) +voice(*-1) -tense(*-1)
END THK_BECOMES_GK

37. *6p > P

THP_BECOMES_GP

A: Band C

B: +obstr(*) +anterior(*) -coronal(*)

C: +coronal(*-1) -distrib(*-1)

1. +low(*-1) -coronal(*-1) -anterior(*-1) +voice(*-1) -tense(*-1)
END THP_BECOMES GP
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38. *twi > ti

TWI_BECOMES TI

A: BandC

B: DandE

C: +syllabic(*+1) +high(*+1) -back(*+1)

D: -cons(*) -syllabic(*) +high(*) +back(*) +round(*)
E: +obstr(*-1) +coronal(*-1) -delrel(*-1) -voice(*-1)
1: DELETE (*)

END TWI BECOMES_TI

39. *0 > 1/7#

VTH1_BECOMES L

A: BandC

B: +obstr(1) -distrib(1) +cont(1) +delrel(1) -voice(1) +tense(1)
C: -cons(2) +syllabic(2) -obstr(2)

1: -obstr(1) +distrib(1) -cont(1) +voice(1) -tense(1)

END VTHI_ BECOMES_L

39a. *© > 1/V_V
VTHV_BECOMES_VLV

: Band G

Cand D

. EorF

: +obstr(*) -distrib(*) +cont(*) +delrel(*) -voice(*) +tense(*)
+long(*-1)

-cons(*-1) +syllabic(*-1) -obstr(*-1)

: -cons(*+1) -obstr(*+1)

: -obstr(*) +distrib(*) -cont(*) +voice(*) -tense(*)
E\ID VTHV_BECOMES_VLV

M-EEIMOUOW

40. *wa > o/#_

WAIl_BECOMES O

- BandE

:CandD

: -cons(1) -syllabic(1) +high(1) +back(1) +round(1)
: -cons(2) +syllabic(2) -high(2) +low(2) +back(2)
-syllabic(3) -long(3)

-low(2) +round(2)

DELETE (1)

END WAl _BECOMES O

NEmOOWp
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41. *we > o/#
WEIBECOMESO

: Band E

Cand D

: -cons(1) -syllabic(1) +high(1) +back(1) +round(1)

. -cons(2) +syllabic(2) -high(2) -low(2) -back(2) +tense(2)
-syllabic(3) -long(3)

+back(2) +round(2)

: DELETE (1)

END WEIBECOMESO

N-mOOWw»

4la. *we > o/C_

WEC BECOMES_OC

: BandE

: Cand D

: Fand G

. +cons(*-1) -syllabic(*-1)

-cons(*) -syllabic(*) +high(*) +back(*) +round(*)
-cons(*+1) +syllabic(*+1) -high(*+1) -low(*+1) -back(*+1) +tense(*+1)
. -syllabic(*+2) -long(*+2)

+back(*+1) +round(*+1)

DELETE (*)

END WEC_BECOMES _OC

NrQmmoOOQwp

42, *xk > k

XK_BECOMES_GK

A: -cont(*) +back(*) +high(*) +obstr(*-1) +cont(*-1) -low(*-1) +back(*-1)
1: -distrib(*-1) +voice(*-1) -tense(*-1) -high(*-1) +low(*-1) -back(*-1)
END XK_BECOMES_ GK

43. *xp > p

XP_BECOMES_GP

A: +obstr(*) +anterior(*) -coronal(*) +obstr(*-1) +back(*-1) +cont(*-1)
1: -distrib(*-1) +voice(*-1) -tense(*-1) -high(*-1) +low(*-1) -back(*-1)
END XP_BECOMES_GP

44, *ya: > a: /{¢, § w}_
YAA BECOMES_AA

A: BandI

B: Cand F

C: DandE
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: GorH

-cons(*) -syllabic(*) +high(*) -back(*) -round(*)

-cons(*+1) +syllabic(*+1) -high(*+1) +Hlow(*+1) +back(*+1)
. +high(*-1) +strident(*-1)

I—I -cons(*-1) -syllabic(*-1) +high(*-1) +back(*-1) +round(*-1)
[ +long(*+2)

1: DELETE (*)

END YAA_BECOMES_AA

LQTMmO

45. *ye:. > e: /{¢ §}_
YEE_BECOMES_EE

:Band G

Cand D

Eand F

. -syllabic(*-1) -long(*-1)

-cons(*) -syllabic(*) +high(*) -back(*) -round(*)
-cons(*+1) +syllabic(*+1) -high(*+1) -low(*+1) -back(*+1) +tense(*+1)
. +high(*-1) +strident(*-1) +long(*+2)

: DELETE (*)

END YEE BECOMES_EE

~OMEUOwR

46. *ye > i / {-syllabic}
YE_BECOMES_I

: Band C

Dand E

-syllabic(*-1) -long(*-1)

. -cons(*) -syllabic(*) +high(*) -back(*) -round(*)
. -cons(*+1) +syllabic(*+1) -high(*+1) -low(*+1) -back(*+1) +tense(*+1) -syllabic(*+2)
-Iong(*+2)

1: +high(*+1)

2: DELETE (*)

END YE BECOMES I

“.’UOW?’

47.  *yii > i: / {-syllabic}_

YII_BECOMES I

B and E

:Cand D

: Fand G

. -syllabic(*-1) -long(*-1)

-cons(*) -syllabic(*) +high(*) -back(*) -round(*)
-cons(*+1) +syllabic(*+1) +high(*+1) -back(*+1) -low(*+1)

mMmooOw»
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G: +ong(*+2)

1: DELETE (*)

END YII BECOMES I

48. *yi > i / {-syllabic} _
YI_BECOMES I

A: BandC

B: Dand E

C: -syllabic(*-1) -long(*-1)

D: -cons(*) -syllabic(*) +high(*) -back(*) -round(*)
E: -cons(*+1) +syllabic(*+1) +high(*+1) -back(*+1) -low(*+1)
I: DELETE (*)

END YI BECOMES I

3.4 The Rule Order file

The Rule Order file displays two lists: the chronological Order list and the alphabetized
Supply list. The Supply list consists of all the rules in the Rule Makeup file. Rules are
chosen from the Supply list and installed in the Order list. The Order list determines how
the model will be operated: which rules will be applied, and in what order. The rules from
Supply may be used in Order once, more than once, or not at all. The Order list is structured
in three labeled sections, corresponding to the three major types of rules that PHONO
recognizes: (1) Old Orthographic, (2) Phonological, and (3) New Orthographic. The
Phonological rules belong to the sound-change model proper, while both kinds of

Orthographic rules merely serve to interpret character input.

Old Orthographic rules serve to adjust the feature values of ancestor word input, if such

adjustment is required by a given model. For example, Latin orthography needs to be
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adjusted before sound change rules can be applied to the ancestor language because there
is a discrepancy between Latin orthography and the spoken language. The Phonological
rules form the significant body of the sound-change model. Such rules are normally
considered transient (acting no more than once in a derivation). They can also be marked
persistent (repeating their changes throughout the derivation whenever their conditions
occur) according to the needs of a given model. New Orthographic rules have an
interpretive function, with regard to the spelling of the known descendant words in the pairs
tested and can be applied depending on the needs of the given model. For example, the
Spanish Model would have, as an output, the phonemic representation of the given words
as they are spoken. There is a discrepancy between Spanish orthography and spoken

Spanish. Thus, the output may be modified with New Orthographic rules.

3.4.1 The Rule Order file for the Shawnee Model

The orthography for Proto-Algonquian is phonemic, and so, there is no need for Old
Orthographic rules. Since the output ts phonemic, there is no need to modify it because the
Shawnee data is also phonemic, hence, there is no need for New Orthographic rules.
Instead, the provision for orthographic rules have been utilized to overcome the shortage of
characters of standard computer keyboards, as discussed in section 3.2 above. The following

is the Rule Order file for the Shawnee Model:
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ORTHOGRAPHIC
d_to_theta
PHONOLOGICAL
chk_becomes_gk
chp_becomes_gp
gl _becomes gth
gs_becomes_gth
hch_becomes_gch
hk becomes gk
hl_becomes_gth
hp_becomes_gp
hsh_becomes_gsh
hs_becomes_gth
hth_becomes_gth
ht_becomes gt
kel_becomes_ki
mp_becomes_p
nch_becomes_ch
nk_becomes_k

3.5 Running PHONO

3.5.1 Interactive mode

In this mode, single proto-forms may be entered and the rules applied. The output shows
the result. There are options to show the rules and the order in which they were applied.
This mode is used extensively for working out and writing the rules. After each rule is
written in the Rule Makeup file, it has to be tested to verify that it does what it is expected
to do. Various proto-words requiring the application of the given rule to obtain the reflex
are run in the interactive mode. The rule is modified whenever a run indicates that the rule
has changed a segment that it was not supposed to change. The rule trace option is

particularly helpful because it indicates the phonological features that are incorrectly

nl_becomes n
nsh_becomes_sh
nth_becomes_n
nt_becomes_t
sk_becomes_shk
thk_becomes_gk
thp_becomes_gp
xk_becomes_gk
xp_becomes_gp
vthv_becomes_vilv
vthl_becomes_l
ns_becomes_th
s_becomes_th
ii_becomes i
twi_becomes_ti
wal_becomes_o
wec_becomes_oc
welbecomeso
yii_becomes_ii
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yee_becomes_ee
yaa_becomes_aa
yi_becomes i
ye_becomes_i
syncopel
syncope2
syncope_hv
shortening1
shortening_hv
relatedphenom1
relatedphenom2
relatedphenom3
relatedphenom4
epenthetic_h
apocope
ORTHOGRAPHIC
d_to_theta



described in the Rule Makeup.

3.5.2 Batch mode

In this mode, a group of proto-forms are listed along with the corresponding daughter forms,
in a Word Pair file, such as “shawnee2.par”. When the Word Pair file is run, the output
shows the result of the run. The resulting output may consist of good output and bad
output. This actually reflects whether there is a match between the daughter forms presented
and the result of applying the rules on the proto-form in the given order. Thus, by the
process of trial and error, all the rules written in PHONO may be checked along with the rule
ordering. This is facilitated by options which show all the rules that were applied to a

particular word and the order in which they were applied.

The problem with the batch mode, however, is that the output is stored in a temporary file
and is deleted or written-over every time the Word Pair file is run. To get around this
problem, the temporary files may be appropriately named and saved in either DOS or any

wordprocessor after exiting PHONO.

The Batch Mode was used extensively to ensure that all the rules were properly written in
the Shawnee Model and that they applied to the data in the correct order. The entire list of
reflexes in section 2.3 was used for batch runs every time a new rule was added to the Model

or the rule order was changed. The problem of irregular rules or morphological rules which
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have not been included in the Model were taken into account by making the necessary

adjustments manually to the Word Pair file.

3.5.3 Tracing the rules

The program provides an option to record the rules of derivation of a descendant form from
the proto-form. A chronological list of the rules that act on a given proto-word is recorded
and can be displayed on screen in the Interactive mode as described above and can be
recorded in a separate file in the case of a Batch run. This is one of the most important
features to determine whether the rule order is accurate. It also helps to verify if all the

appropriate rules apply to the proto words in the control runs.

3.5.4 Singleton

This feature requires a file with the name of the given model on which it is to be run, such
as “shawnee2.sng” and consisting of a list of proto words or etymons. On running the file
in this mode, the rules in the model are applied to the data and the output is saved in a
temporary file by PHONO called “single.out”. This file has to be copied immediately after
each run because PHONO saves subsequent runs by deleting it and saving the new output

in this file. As with all other files in PHONO, “single.out” is a ASCII text file. The output

data is organized as follows:

ETYMON --> pa:hpesihe:wa
HP_BECOMES_GP:  => pa:?pesihe:wa
S_BECOMES _TH: => pa:{peBihe:wa
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SHORTENINGI: => patpeBihe:wa
SYNCOPE_HV: => pa?peBhe:wa

Each etymon is labeled and each rule along with the change brought about by the rule is

listed. The final descendant form appears on the last line. In cases where none of the rules

in the model apply to the proto word, only the etymon is listed. In order to edit this file, any
word processor can be used. The data was edited in WordPerfect 6.1 in the study. The
editing consists of three stages:

Stage One: All the unnecessary parts of the data were deleted, such as the label
“ETYMON?”, the arrows, the intermediate stages in the derivation. Most of
these were done by developing special macros.

Stage Two: The special characters that are not included in the ASCII character set were
replaced as tabulated in section 3.2.

Stage Three: The entire file was then converted into a table with each proto word or
etymon in one column and each reflex in another column. The columns were
then merged with a table consisting of the English glosses and the grammatical
categories of the etymons.

At this stage, the data was sorted alphabetically on the reflexes and presented as in the next

chapter.
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Chapter Four:
Running the Shawnee Model

4.0 Introduction

Having developed the Shawnee Model, we now turn our attention to the second primary
objective of the current study: to use the results of this simulation to increase the evidence
for the reconstructed forms in the Proto-Algonquian dictionary; to increase the dictionary
by adding the singletons which are supported by the Shawnee data; and to refine those
reconstructed forms which do not “fit” with the Shawnee data (see section 1.4). Appendices
1 and 2 list the result of running the *p entries in the PA dictionary and the list of singletons,
respectively, on the Shawnee Model. This Output was used to search for reflexes in all
available Shawnee data, namely, Voegelin (1938), Andrews (1994) and Chrisley (1995).
The number of exact matches and partial matches are listed and discussed in the next section.
The second section addresses some points on the data. The last section describes a method
that can be used in the future for comparing data after running the entire list of Proto-

Algonquian reconstructions both from the PA dictionary and the list of singletons.

4.1 The Preliminary Search

The Output consists of 401 *p entries from the PA dictionary (Appendix 1) and 1020 *p
entries from the list of singletons (Appendix 2). The Shawnee data from the three sources
consists of approximately 600 entries for “p”. The Output was compared with the available

Shawnee data and the result of this comparison yielded 63 matches or near matches (30 from



the PA dictionary and 33 from the singletons) listed below. The list of matches excludes
recurring roots and word formatives that are present in the Shawnee data. It appears that

the Shawnee etymologies could be added to the list of singletons.

In this list, the Output from the PA dictionary can be distinguished from the Output from the
singletons by the MD number. Each entry consists of at least two lines. The first line
contains the PHONO Output marked by the plus sign, “+”, to indicate the expected
Shawnee form. This is followed by the Proto-Algonquian word followed by the grammatical
category of each of the PA forms and the English gloss. The MD number of each form
appears in the last column only for words from the PA dictionary. The second line contains
the Shawnee forms followed by the English gloss. The Shawnee forms, as indicated earlier,
match either partially or totally. If the match is only in the root, the Shawnee entry is marked
“root” in brackets, if there is a match in more than the root, the entry is marked “partial” and
if there is a total match, the entry is marked “total”. For a note on the suffixes, please see
section 2.4. The grammatical category of the Shawnee words are included before the
English gloss. Note that the suffixes have not been adjusted in the expected Shawnee forms.
In the first example below, the TA suffix in the PA form is *-e:-wa. The reflex of this suffix
in Shawnee is “-a”. But this is a morphological rule rather than a phonological rule and as
discussed in section 2.4 above. The main focus of the current study has been phonological

rules.
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+pakile:wa
nipakila

+paska:piwa
paskaapi

+pekwi
pekowali
pekwi

+pemi
pemi-

+pemi?Benwi
nipem?Oeto
nipa?pem?Beto
(Reduplication)

+pemiwele:wa
nipemiwela

+pemiweta:wa

nipaapemiwetoope

(Reduplication)

+pemotamwa
nipemota

+pemwe:wa
nipemwa
pemw-

+pi:cBe:wa
piicOeeki
+pi:talwa:na
piitalwa

+po:tawe:wa
pootawe

*paki€e:wa TA he casts her off

TA I throw him away, divorce him

*pa:ska:piwa Al one-eyed
Al he opened his eyes; he has open eyes

*penkwi NI ashes
NI ashes, dust

NI dust, ashes, rubbed to dust, worn out, sore.

*pemyi NI o1l
NI grease, tallow

*pemih8enwi I flow
PT I pass the time
PT I pass the resolution around

*pemiwele:wa TA along
TA I guide him, carry him along

*pemiweta:wa PT carry
PT we observe religious ceremony

*pemotamwa TI shoot
TI I shoot at it

*pemwe:wa TA shoot
TA I shoot at him

TA shoot

*pi:ncitle:wa Al fly in
Al theygo in

*pi:ntaBwa:na NA quiver

NA bullet sack

*po:tawe:wa Al fire
Al he puts wood on the fire
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2521
(total)

2493
(Total)

2654
(Total)
2646
(Total)

2619
(Root)

2632
(Total)

2633
(Total)
2639
(Total)
2640
(Total)
2736
(Total)

2742
(Total)

2818
(Total)



+potawile:wa
nipootaala

+po:tawitamwa
nipootaata

*po:tawiBe:wa TA blow
TA Iblow on him

*po:tawitamwa TI blow
TI I blow onit

(“awi” undergoes contraction to give “a:”.)

+pofkonamwa
nipo?kina
(See page 68 below)

+ptame:wa
niptama

+pye:ta:wa
nipiyeeto

+pye:wa
piyeeki

+pa:khikome?§inwa
nipaakhwa

+pa(Bene:wa
nipa?Oatena
nipa?Beceena

+patkikwe:wa
niparkatepeena

+paSiphike:wa
pasiphike
+pasSiphwe:wa
nipaSiphwa
+pawilsinwa
nipawatena

+paw?skawiwa
paw?ska

*po:xkwenamwa TI break

TI I cracked it open, broke it with hand

*peftame:wa TA by accident
TA I accidently bit him

*pye:ta:wa PT bring

PT [ bring it

*pye:wa Al come

Al they come

*pa:k-ahi-kome:-hSin-wa Al knock
TA [ pat him, beat as on drum, tap him

*pa:710-en-e:wa TA crush
TI Itear into it
TT I break its stomach, round thing

*pa:Ok-i:nkwe:-wa Al open
TA Tuncovered his head
*pasipi-hi-ke:-wa Al stab
Al he did the stabbing
*pasip-ahw-e:wa TA stab
TA I stab him

*pawi-h§in-wa Al shake
TI I shakeit

*paw-eSkawi-wa Al shake

Al he shakes dew off as his feet brush the grass
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2822
(Total)

2821
(Total)

2827
(Total)

2676
(Total)

2868
(Total)

2886
(Total)

(Root)

(Root)

(Root)

(Total)

(Total)

(Root)

(Total)



papaweska
(Reduplication)

+pe:khowa
nipeekhwa
nipeekona

+pekwiwikwe7sinwa
nipekow?§ima

+pesikwe:leme:wa
hopesikweeleta

+pesikwika:pawiwa
peSikwikaapawi
+pesikwiweta:wa
nipeSikwto
+petekwowa
nipetekona
+pi:tackan

piitaaka

+piftawi?Genwi
piftaw?Benwi

Al he shakes from excitement

*pe:nki-ho-wa Al clean
TA [ dry him by rubbing
TI I dried it by rubbing

*penkwiw-i:nkwe:-hsin-wa Al dust
TA I threw him in ashes

*pesikw-e:lem-e:wa TA straight
TI he thinks it straight
*pesikwi-ka:pawi-wa Al straight
Al he stands straight
*pesikwi-weta:-wa PT straight

PT I made it level, even, straight

*petekw-0-wa Al double
TA Iroll it around

*pi:nt-a:kan-i NI pocket
NA sack, bag

*pi:htawi-hBen-wi II extra layer

I it lies doubled

(“1” is deleted in the unstressed syllable.)

+potkitepehwe:wa
nipo?kitepe?Beto

+potkoBowa
nipo?kifa

+pche:wa
nipcikona
nipéima
+pkene:wa
nipkama

*po:xki-tempe:-hw-e:wa TA open
TI I broke the head of it

*po:xkw-eso-wa Al break
TI I make it explode

*pe?Ci-h-e:wa
TA T accidentally swallowed him

TA by accident

(Root)

(Root)

(Partial)

(Total)

(Partial)

(Partial)

(Total)

(Total)

(Partial)

(Partial)

(Root)

TA I took him for someone else and so spoke to him

*paBk-en-e:wa TA remove
TA I bite off a piece of animate food
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nipkina

+pkha:te:wi
nipka?hwa

+pkoce?sinwa
pkoce

+pkonamwa
nipkona

+pye:Chiwe:wa

ke?piyeeciweepOe

+pye:Ci:wa
nipiye¢Qaha
nipiyec¢iha

+pye:Cikta:wa

hopiyeecineeme teetepOeki

TI I pulled it apart by hand, I broke it

*pabk-ah-a:te:-wi

II remove

TA I cut into him, [ cut him in two

*pexkw-ecCye:-hsin-wa
Al he has a lumpy waist

*peBkw-en-amwa

Al lie

TI open

TI I pulled it out from being stuck

*pye:Ci-h-iwe:-wa

Al you will start going

*pye:C-i:--wa

TA I imported him
TA I made him come

*pye:Ci-ki-hta:-wa

Al hither

Al hither

PT forth

TI he sees the wagon coming

The following matches were pointed out by one of the reviewers:

+paksimowa
ta?paks$imoci

+paksinwa
paksinwa

+peCetamwa
nipeQetawa

+pi:menatkwa:ni
piimin?kwa
+pi:leBiwa
nipiileBipe

+pi:nthamwa
nipiintha

*pankihSimowa

Al sunset

place where the sun goes, the west

*pankih$inwa

Al fall

Al he alighted from flying

*pesentamwa

TA T pay attention to, listen to, mind him

*pyi:menahkwa:ni
NI sewing thread

*pi:lesiwa

Al we have an even score; we are revenged

*pi:nBahamwa
TI I stuckitin
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TI listen

NI rope

Al clean

TI put in

(Partial)

(Root)

(Partial)

(Total)

(Root)

(Root)

(Root)

2528

2529

2685

2889

2726

2760



+pke:wa
pkweeki

+pke:wele:wa
nipkeewela

+po:namwa
hopoona

+po:ne:wa
hopoonaali

+ppkiwa
hapki

+pye:ta?tOenwi
piyetSenwi

+pakBenamwa
nipakOena

+paleBhe:wa
nipaleSha

+paleBiwa
pale©i

+petekenamwa
nipetekina

+piftaw?Skawe:wa

nipiftoskawaaki

+pkwe:ne:wa
nipkweena

+pkwe?kotamwa

nipkwe?kota

+pyeptawiwa
piyepto

*paBke:wa Al separate
Al they went off together in another direction

*paBke:wele:wa TA withdraw
TA I take him away from the herd

*po:namwa TI lay down
TI he has it

*po:ne:wa TA put

TA he has him

*paxpaxkiwa NA partridge
NA prairie chicken

*pye:ta:78enwi II blow hither

I it smells, smell is wafted this way by wind

*paki-hB-en-amwa TI let go
TI Itumn it loose, I create it

*paB-esi-h-e:wa TA miss
TA Ibeat her

*paO-esi-wa Al miss
Al he misses out

*petek-en-amwa TI back
TI I took it back

*pi:htaw-eSkaw-e:wa TA extra layer
TA I bother them, get in between them

*paBkwe:-n-e:wa TA remove

TI I break it off once

*paOkwe:-hkwet-amwa TI cut
TI I cut a piece off it

*pye:h-pahtawi-wa AI hither
Al he comes running
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2562

2799
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2571
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4.1.1 Results and Discussion

The first point to be noted is that once projections were made for the Shawnee forms, it was
much easier to search for the reflexes. In regular reflex search, one has to make the
projections for the reflexes mentally. Then, based on these mental projections, the
corresponding reflexes can be sought. The task is highly simplified once the projections are
available and made into a list to aid the search. Using this method enables us to retain the
traditional or classical method of searching for reflexes while having constant access to a

point of reference, the Shawnee projections.

However, there are some shortcomings; as already stated, special adjustments have to be

made for morphological changes or irregular changes. These are present in this list; for

example:
(1) +po?konamwa *po:xkwenamwa TI break 2827
nipokina TI I cracked it open, broke it with hand

Post-consonantal “w” is unstable. In the above example, “we” changing to “i” is an

irregularity. *w is lost, then *e >1/k_; rule 16 in section 2.2.6.

(2) +paw?skawiwa *paw-eSkawi-wa Al shake
paw?ska Al he shakes dew off as his feet brush the grass
papaweska Al he shakes from excitement
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There is no syncope in “papaweska”; evidence that syncope operates only on unstressed
syllables. Reduplication causes the focus segment to be stressed. Also, syncope does not
affect two consecutive syllables:

+pkha:te:wi *paBk-ah-a:te:-wi I remove

nipkathwa TA I cut into him, I cut him in two

4.1.2 Modifications to the Shawnee Model

There is, of course, room for minor modifications to the Model. Some of the rules that were
written into the Model need to be written more precisely. For example, when the Model
changes PA “*po:xkwahamwa” (break) to “+po?tkw?hamwa”, it is unknown whether the
vowel following *w will undergo syncope before *h. It is unlikely that this vowel will
undergo syncope. In any case, the syncope rule has to be written in such a way so as to

exclude such glide plus vowel combinations.

4.2 The Shawnee data and the PA data

The first major problem with the Shawnee data is that none of the three sources that are
available is a dictionary. Chrisley’s An Introduction to the Shawnee Language is aimed at
teaching basic proficiency in the language. It contains a 52-page English to Shawnee word
list with less than 800 entries. The most important feature of this work is the recognition by
the author of the distinction between phonetic and phonemic transcription. At the beginning

of the word list appears the following statement: “NOTE: the symbol [U’] is used to show
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the word has an unvoiced consonant and suppressed [’] as described on p. 4.” (Chrisley
1995: 27). The status of the glottal stop in many words is questionable. Voegelin (1938)
has recorded mskwi “blood” and nim Skomi “my blood”. And in Chrisley (1995) mskwi is
recorded with the symbol [U’] whereas nim 7Skomi appears as in Voegelin. This indicates
that the glottal stop in nim 7Skomi is probably phonetic. There are also some instances in

which the glottal stop of a regular reflex is deleted:

*mahkate: wesiwa Al black 1527
mkateeweBi he’s black (Chrisley 1995: 31)
*maBkwa NA bear 1635

mkwa bear (Chrisley 1995: 30)

Both these examples are marked with the symbol “[U’] by Chrisley. The curious “unvoiced”
consonants need further investigation. As a result, the glottal stop was the cause of much
confusion in the current study. Some of this confusion has been resolved. However, field

work needs to be done to compile a more comprehensive dictionary and to resolve some

phonological issues.

The PA data contains recurring roots; for example the roots *pi:nt- (inside, inferiority) recurs
38 times in the singletons and 20 times in the PA dictionary. These recurring roots appear
in different combinations with several different medials and/or finals. In the Shawnee data,
there are only 4 words with the reflex of the root “pi:t”. This situation, in which a given root
is attested, a given medial is attested, and a given final is attested, but a given combination

of root, medial and final is not attested, or rather simply not yet recorded in the Shawnee
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sources, occurs frequently.

The conclusion points to the importance of recording the word formatives and the
distribution of the word formatives among the different Algonquian languages. Many of the
singletons are innovations in a given language and Shawnee has its own set of innovations.
Shawnee has innovated like the other languages using the same roots with different medials
and finals. What has been found is that Shawnee has many formatives which are partially
cognate but not fully cognate. Shawnee has lots of singletons which are apparent but which

are not totally cognate with any of the items in the other languages.

4.3 Method for comparing the data

The first step would be to have as much Shawnee data as possible in a word processor or
a database. The product of running the entire PA dictionary and the singletons on the
Shawnee Model would be an output of about 10,000 entries. The contents of this list could
be compared manually. The other option would be to merge the Shawnee data and the
output in a single list and sort it alphabetically. This would result in placing the reflexes very
close to the projected reflexes, if not next to them. Needless to say, there would be some
problems because of even a single character; for example, the reduplicated Shawnee word
“papaweska” would not be placed near “+pawskawiwa”. Thus a combination of a search

in a merged list and a manual search in separate lists would provide the optimum result.
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Chapter Five:
Conclusion

Comparative reconstruction is not an exact science. As a result, many problems become
apparent when one tries to develop a computer model to simulate the process of diachronic
change. To a linguist, it is obvious as to why a given rule should not apply to a given
segment or syllable but such judgements have to be explicitly written into the model in order
to permit the computer to resolve each and every single detail. Traditionally, in historical
linguistics, rules have been written in a notation which requires some explanatory comments
which are tagged along with the rules. Let us take an example from Shawnee which has
been previously discussed in section 2.4. [f a linguist is given two PA forms one of which
contains a first person pronominal prefix, and the other contains a root which begins with
“ne”, the traditional rule tells the linguist to apply the rule in the first instance and not apply
(elsewhere) in the second instance. For the computer model to make such a judgement on
the morphological value of segments or syllables, it would be necessary for the model to
parse the form into its components, namely (in the case of Algonquian languages), prefixes,
roots, medials, finals, etc. Once a form has been parsed, a whole variety of morphological
changes can be specified in the form of rules. Entire paradigms could be stored separately
and the model would simply pick appropriate forms and rules. As emphasized throughout,

such features are not currently available in PHONO.

It has long been known that if diachronic sound change is regular, then it must be possible



to demonstrate the regularity of sound change in computer models. But very few have
actually ventured to take historical sound change rules from text books of well studied
languages and develop a working computer model. And anyone who HAS ventured into this
territory has quickly realized that there is a world of difference between the rules as they are

written in standard linguistic notation and as they need to be written in computer models.

PHONO is the first attempt to develop a standard software for numerous (if not all) language
families. What has become very apparent in this study is that a certain amount of
morphology has to be dealt with even when we are trying to carry out a phonological study.
It would be quite counter-productive to write a whole range of morphological rules which
match the change of PA suffixes to Shawnee suffixes based on the verbal paradigms. The
primary reason for this is that if we did carry out such an exercise, we would in effect be

writing morphological rules as if they were phonological rules.

Thus far, the current study has demonstrated that PHONO can be used for research on the
Algonquian language family. As the study continues, more Shawnee forms are being added

as evidence for the PA reconstructions.

For further work on the Algonquian language family, more models can be developed. Now
that the fundamental mode of operation of PHONO has been realized, and one reasonably

good working model has been produced, all subsequent models may be produced rapidly.
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The determining factor in producing all subsequent models is the availability of the historical
phonology of each of the languages. For many of the languages, quite extensive work in
historical phonology has already been done, for example Arapaho and Atsina (Goddard

1974), Munsee (Goddard 1982), Micmac (Hewson 1973b), etc.

In setting up models in PHONQO, some other points become quite apparent. PHONO could

benefit linguists in teaching Historical Linguistics and Phonology at the undergraduate level.

5.1 Further development of PHONO

Currently, PHONO operates on DOS and requires a very limited amount of disk space. It
could be incorporated into a bigger program, preferably running on X-Windows. This
program could invoke a relational database, such as FoxPro and other programs. PHONO
could even be incorporated into a database. This would make it more user-friendly. It
would also permit the user, unlike now, to perform several tasks without having to exit

PHONO and run another program and then return to PHONO for further operations.
Also, it has to be modified so that rules can be written in traditional linguistic notation. As

it stands, the notation for writing the rules requires some background knowledge of

computers and programming.
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5.2 Other Applications of PHONO

5.2.1 Research Applications for Other Projects

One application of PHONO in historical linguistics is to use it as demonstrated in this study
for languages in which linguists are involved in active field work. For example, the reflexes
of Proto-Bantu in the numerous Bantu languages have yet to be recorded. This process may
be facilitated if, after some basic preliminary changes have been established, we provide the

informants with a list of simulated words, so that the initial hypotheses can be tested, and

problems pinpointed.

Word lists are normally collected from the various Bantu languages by means of providing
the informants with a list of English and Swahili words. The informants are then requested
to give the relevant word in their language. It should be apparent that if the informant were
subsequently to be provided with an additional list of expected reflexes from the
Proto-language, further work would be greatly facilitated. From a practical point of view,
even if the simulated words are inaccurate because of deficiencies in the Makeup and Order
of the Model in PHONO, they should help the linguist and the informant arrive at the

relevant reflex.

5.2.2 Teaching the Regularity of Sound Change
1. Teaching Historical Linguistics at the undergraduate level: PHONO is the ideal program

to teach the regularity of sound change. Currently, historical linguistics is taught with
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numerous exercises in phonological changes. The student is given assignments to derive
reflexes in daughter languages; such as Greek, Sanskrit, Latin and Proto-Germanic from
Proto-Indo-European. Instead of these traditional exercises, PHONO could be used to write
the rules and check derivations. The students would learn much more quickly the purpose

of doing the exercise, because of the practicality of the program and its interactive nature.

2. Teaching Phonology at the undergraduate level: In general phonology, again, the students
are given numerous assignments on phonological rules. The students are given data and are
required to devise phonological rules to explain superficial differences in the data. Instead
of writing the rules and discussing them in essays, they could write the rules in PHONO. By

working on them interactively, they could refine their rules until they arrive at the correct

one.
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Appendix 1

The following is a list of the Proto-Algonquian *p entries in the PA dictionary run on the
Shawnee Model. Each entry consists of the PHONO Output marked by the plus sign, “+”,
in the first column to indicate the expected Shawnee form. This list was sorted on these
expected forms. (Note: “©” is sorted as “d”). The second column contains the Proto-
Algonquian word followed by the grammatical category of each of the PA forms and the
English gloss. The MD number of each form appears in the last column.

+pa:katkwe:wa *paka:xkwe:wa Al he bumps into tree 2477
+pa:katkw?hike:wa *pa:ka:xkwahike:wa AT beat 2476
+pa:ksiwa *pa:kihsiwa Al swell 2478
+pakwe:wi *pa:kwe:wi IT it is shallow 2479
+pa:kwi?Genwi *pa:kwihBenwi I ground 2480
+pa:limawe *pa:Bimawe XP later 2500
+pa:pek- *pa:pek- XP immediately 2481
+pa:pyetta:wa *pa:pye:hta:wa PT wait 2482
+pa:sici *pa:sici PV over 2489
+pa:Sithamwa *pa:Sitahamwa TI step 2490
+pa:Sithwe:wa *pa:sitahwe:wa TA step 2491
+pa:wettekwi *pa:weftekwi NI rapids 2506
+paBekwi:wa *pasekwi:wa AT he arises from sitting 2542
+paBete:wi *pasete:wi II hot 2543
+paBhamwa *pa:?6ahamwa TI crush 2488
+paka:n- *paka:n- N nut 2513
+pakama-kani *pakama:kani NI cudgel 2514
+pakame:wa *pakame:wa TA he strikes him 2515
+pakatamwa *pakantamwa TI he strikes it 2517
+pakBenwi *pankihGenwi II fall 2530
+pake:wa *pake:wa Al he pounds, he strikes 2518
+pakhanwi *pankahanwi II pulse 2525
+pakhokowa *pankahokowa Al pulse 2526
+pakile:wa *pakiBe:wa TA he casts her off 2521
+pakitamwa *pakitamwa TI throw 2519
+pakitene:wa *pakitene:wa TA set down 2520
+paksime:wa *pankihsime:wa TA drop 2527
+paksimowa *pankih§imowa Al sunset 2528
+paksinwa *pankih§inwa Al fall 2529
+pakwane:ya:wi *pakwane:ya:wi II perforated 2523
+pala:che:wa *paBa:cihe:wa TA ruin 2549
+pala:Cta:wa *paBa:cihta:wa PT ruin 2550
+pala:pame:wa *paBa:pame:wa TA lose 2551

+pala:patamwa *paBa:pantamwa TI lose 2552



+pala:teBiwa
+palame?kwa
+pale:ne?kwi
+palenamwa
+palene:wa
+palhwe:wa
+palthamwa
+papa:ma:teBiwa
+papa:ma:teBiweni
+papa:ma?Qenwi
+papa:matiiwa
+papa:me:leme:wa
+papa:mi
+papa:miptawiwa
+papa:mi?Be:wa
+papa:miwele:wa
+papa:m?$ka:wa
+papa:mwo?6e:wa
+papta:wa
+pa?Oamwa
+pa?tBowa
+pa?Bwe:wa
+patkenamawe:wa
+pa?kenamwa
+pa?tkene:wa
+patketonwa
+patkwikwe:le:wa
+pa?piwa
+pattawime:wa
+patte:wi
+paSka:phwe:wa
+paSka:piwa
+paSka:wehowa
+paske©amwa
+paskeBikani
+paskeBOike:wa
+paskeOwe:wa
+paSkhamwa
+patkecehwe:wa
+patkhamwa
+patkhwe:wa

*paBa:tesiwa
*paBameBkwa
*pale:neBkwi
*paBenamwa
*paBene:wa
*paBahwe:wa
*paBahamwa
*papa:ma:tesiwa
*papa:ma:tesiweni
*papa:ma:768enwi
*papa:ma:7§iwa
*papa:me:leme:wa
*papa:mi-
*papa:mipahtawiwa
*papa:mi?le:wa
*papa:miwele:wa
*papa:meska:wa
*papa:mwohBe:wa
*pa:hpihta:wa
*pa:?’samwa
*pa:?sowa
*pa:?sweiwa
*pa:Okenamawe:wa
*pa:Bkenamwa
*pa:Okene:wa
*pa:Bketonwa

*pa:Okwi:nkwe:Oe:wa

*pa:hpiwa
*pa:Ttawime:wa
*pa:Tte:wi
*pa:ska:pahwe:wa
*pa:Ska:piwa
*pa:Ska:we:howa
*pa:Skesamwa
*pa:Skesikani
*pa:Skesike:wa
*pa:Skeswe:wa
*pa:Skahamwa
*patahkecye:hwe:wa
*patahkahamwa
*patahkahwe:wa
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Al ruin

NA young beaver
XP five

TI drop

TA drop
TA miss

TI miss

Al live

NI travel

II blown

Al blown
TA attention
PV about
Al run

Al fly

TA carry
Al go around
Al walk

PT laugh
TIdry

Al dry

TA dry

TA open

TI open

TA open

Al open
TA uncover
Al laugh
TA accuse
II dry

TA burst

Al one-eyed
Al hatch

TI shoot

NI gun

Al shoot
TA shoot
TI burst

TA pierce
TT pierce
TA prick

2553
2556
2524
2557
2558
2555
2554
2533
2534
2532
2531
2535
2537
2538
2539
2540
2536
2541
2474
2483
2484
2485
2501
2502
2503
2504
2505
2475
2486
2487
2492
2493
2494
2496
2497
2498
2499
2495
2548
2546
2547



+pawa:miwenwi
+pawawile:wa
+pawawitamwa
+pawrhamwa
+paw thikani
+péipowa
+pCipoweni
+pcito:tamwa
+pta:wa

+p6

+pBakw
+pBkamwa
+pBkawe:wa
+pe:cikiwa
+pe:Bka:wa
+pe:Bka:wi
+pe:koBiwa
+pe:tamwa
+pe:tawe:wa
+pe:two?6e:wa
+peBeniwa
+peBetamwa
+pekiwa
+peksa

+pekwa

+pekwi

+pel
+pele:nikwa
+pele:wa
+pele?sSya’sa
+pema:cheBowa
+pema:che:wa
+pema:chiwe:wa
+pema:Cta:wa
+pema:mo:wa
+pema:powete:wi
+pema:taka:wa
+pema:teBiwa
+pema:teBiweni
+pema:waletiwaki
+pemahokowa

*pawa:miwenwi
*pawawiOe:wa
*pawawitamwa
*pawahamwa
*pawahikani
*pelCipowa
*petéipoweni
*pelcito:tamwa
*pe?cihta:wa
*pelO-
*pahsakw-
*pe?sehkamwa
*peisehkawe:wa
*pe:cikiwa
*pe:sehka:wa
*pe:sehka:wi
*pe:nkwesiwa
*pe:ntamwa
*pe:ntawe:wa
*pe:twohBe:wa
*pensenliwa
*pesentamwa
*pekiwa
*penkwehsa
*penkwa
*penkwi

*pel-
*pele:nikwa
*pele:wa
*pele:hSyahsa
*pema:cihesowa
*pema:Cihe:wa
*pema:Cihiwe:wa
*pema:cihta:wa
*pema:mo:wa
*pema:powete: wi
*pema:taka:wa
*pema:tesiwa
*pema:tesiweni

*pema:waletwiwaki

*pema:hwekowa
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NI dream 2566

TA dream 2570
TI dream 2569
TA beat 2567
NI thresh 2568
Al poison 2663
NI poison 2664
TT error 2665
PT accidental 2662

PV in small particles 2683
PV sticky, muddy, miry 2511

TI by accident 2666
TA hit 2667
Al grow slowly 2573
Al slow 2577
I go slow 2578
Al clean 2574
TI hear 2575
TA hear 2576
Al slowly 2579
Al he has foreign body in eye 2655
TI listen 2685
NA resin 2581
NA fly 2653
NA buffalo gnat, black fly 2651
NI ashes 2654
PV strip, tear off 2582
NA flying squirrel 2584
NA partridge 2585
NA bird 2583
Al live 2588
TA life 2587
Al life 2590
PT life 2591
Al flee 2594
II float 2595
Al along 2598
Al live 2599
NI life 2600
Al file 2601
Al along 2592



+pemahote:wi
+pemakocinwa
+pema?Benwi
+pematkwi?Benwi
+pema?kwi?Sinwa
+pema?siwa
+peme:leme:wa
+peme:letamwa
+pemeke:wa
+pemene:wa
+pemeniwe:wa
+pemi
+pemic¢Benwi
+pemici
+pemicime:wa
+pemiciwanwi
+pemicSinwa
+pemika:pawiwa
+pemileShwe:wa
+pemipeBowa
+pemipete:wi
+pemiphe:wa
+pemiphiwe:wa
+pemipokowa
+pemiptawiwa
+pemi?Be:wa
+pemi?Benwi
+pemi?sinwa
+pemitapiwa
+pemitece?Sinwa
+pemite:wi
+pemiwele:wa
+pemiweta:wa
+pemocike:wa
+pemo:me:wa
+pemo:mekowa
+pemo:tamwa
+pemo:te:wa
+pemotamwa
+pem?§ka:wa
+pem?§ka:wi

*pema:hwete:wi
*pemakocinwa
*pema:?0enwi
*pema:xkwih©enwi
*pema:xkwihsinwa
*pema: §iwa
*peme:leme:wa
*peme:lentamwa
*pemeke:wa
*pemene:wa
*pemeniwe:wa
*pemyi
*pemicihBenwi
*pemici
*pemicime;wa
*pemiciwanwi
*pemicihSinwa
*pemika:pawiwa
*pemiBesihwe:wa
*pemipesowa
*pemipete:wi
*pemipahe:wa
*pemipahiwe:wa
*pemipokowa
*pemipahtawiwa
*pemi?le:wa
*pemihOenwi
*pemih§inwa
*pemitapiwa
*pemitecye:hs§inwa
*pemite:wi
*pemiwele:wa
*pemiweta:wa
*pemocike:wa
*pemo:me:wa
*pemo:mekowa
*pemo:ntamwa
*pemo:te:wa
*pemotamwa
*pemeska:wa
*pemeska:wi
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II float
Al along
II along
IT extend

Al lengthwise

Al along

TA attention

TI heed

AI he dances along, by
TA care for

Al care
NI oil
IT across

XP sideways

Al along
I flow
Al across
Al stand
TA along
Al along
IT along
TA run
Al flee
Al float
Al run
Al fly

I flow
Al lie

Al sit

Al lie

NI broth
TA along
PT carry
Al missile
TA carry
Al ride
TI carry
Al crawl
TI shoot
Al along
I along

2593
2604
2597
2603
2602
2596
2605
2606
2607
2609
2610
2646
2615
2613
2616
2617
2614
2620
2631
2624
2625
2621
2622
2626
2623
2627
2619
2618
2628
2630
2629
2632
2633
2638
2634
2635
2636
2637
2639
2611
2612



+pemwe:wa
+pemwe:we?Genwi
+pemwe:we?sinwa
+pemwoBhe:wa
+pemwo?Batamwa
+pemwo?8e:wa
+penenamwa
+penene:wa
+peni?Sime:wa
+pentha:kani
+pepikwa
+pepo:nifsiwa
+pepo:no:wi
+pepo:nwi
+pesiwattekwa
+peskiwa
+pi:éBe:wa
+pi:¢Benwi
+pi:Cipete:wi
+pi:cSinwa
+pi:Okamwa
+pi:Bowa
+pi:koce?Gakw
+pi:konamwa
+pickone:wa
+pi:kska:wa
+pi:kska:wi
+pi:kskamwa
+pi:kSkawe:wa
+pi:kwakana:me:wa
+pi:kwakana:tamwa
+pi:kwame:wa
+pi:kwa?Benwi
+pi:kwa?siwa
+pi-kwatamwa
+pi:kwhwe:wa
+pi:kwipecikani
+pi:kwipecike:wa
+pi:kwipele:wa
+pi:kwipetamwa
+pi:kwi?Genwi

*pemwe:wa
*pemwe:we:hOenwi
*pemwe:we:h§inwa
*pemwohOahe:wa
*pemwohBatamwa
*pemwohBe:wa
*penenamwa
*penene:wa
*penihsime:wa
*penaha:kani
*pepikwa
*pepo:nihsiwa
*pepo:no:wi
*pepo:nwi
*pesiwa:htekwa
*peSehkiwa
*pi:néille:wa
*pi:nc¢ihGenwi
*pi:ncipete: wi
*pi:ncihSinwa
*pi:nsehkamwa
*pi:nsowa
*pi:kwecye:hBakw-
*pi:kwenamwa
*pi:kwene:wa
*pi:kweska:wa
*pi:kweska:wi
*pi:kweskamwa
*pi:kweskawe:wa
*pi:kwakana:me:wa
*pi:kwakana:ntamwa
*pi:kwame:wa
*pickwa:?8enwi
*pickwa: 7Siwa
*pi:kwantamwa
*pi:kwahwe:wa
*pi:kwipecikani
*pi:kwipecike:wa
*pi:kwipeBe:wa
*pi:kwipetamwa
*pi:kwihQenwi
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TA shoot
II along
Al go

TA walk
TT walk
Al walk
TI down
TA down
TA down
NI comb
NA flea
Al winter
IT it is winter
I winter
NA dogwood
NA buffalo
Al fly in
IT inside
O fly in
Al inside
TI put on
Al he is enclosed
N rotten
TI break
TA break
Al break
I break
TI break
TA break
TA break
TI break
TA break
I blow
Al blow
TI1 break
TA break
NI plow
Al plough
TA tear
TI tear

IT break

2640
2642
2641
2643
2644
2645
2648
2649
2650
2647
2656
2658
2659
2661
2693
2691
2736
2734
2735
2733
2737
2738
2710
2711
2712
2713
2714
2715
2716
2706
2707
2708
2702
2701
2709
2705
2720
2721
2723
2722
2719



+pi:kwit§ime:wa
+pi:kwilsinwa
+pi:kw?hamwa
+pi:kwthike:wa
+pi:lakamiwi
+pi:latwi
+pi:leBiwa
+pi:lina:koBiwa
+pi:lina:kwati
+pi:litéike:wa
+pi:litta:wa
+pi:loBo:wiwa
+pi:lthe:wa
+pi:menamwa
+pi:mena’kwa:ni
+pi:menikani
+pi:mikwayapele:wa
+pi:mikwayawene:wa
+pi:molowa
+pi:m?hikani
+pi:nhwe:wa
+pi:nthamwa
+pi:talwa:na
+pite:wi
+pitenamwa
+piitene:wa
+pi:thwe:wa
+pi:tikale:-wa
+pi:tikameki
+pi:tikata:wa
+pi:tikatawe:wa
+pi:tikawe:wa
+pi:tike
+pi:tike:leShwe:wa
+pi:tike:peBowa
+pi:tike:phe:wa
+pi:tike:ptawiwa
+pi:tike:wa
+pi:tike:we:penamwa
+pi:tike?Oe:wa
+pi:tkate:wa:ni

*pi:kwih§ime:wa
*pi:kwihs§inwa
*pi-kwahamwa
*pi:kwahike:wa
*pi:la:kamyiwi
*pi:latwi

*pi:lesiwa
*pi:lina:kwesiwa
*pi:lina:kwatwi
*pi:lihcike:wa
*pi:lihta:wa
*pi:loso:wiwa
*pi:lihe:wa
*pyi:menamwa
*pyi:menahkwa:ni
*pyi:menikani
*pyi:mikwayapeBe:wa
*pyi:mikwayawene:wa
*pyi:mwelowa
*pyi:mahikani
*pi:nBahwe:wa
*pi:nSahamwa
*pi:ntaBwa:na
*pi:nte:wi
*pi:ntenamwa
*pi:ntene:wa
*pi:ntahwe:wa
*pi:ntwikale:wa
*pi:ntwikamenki
*pi:ntwikata:wa
*pi:ntwikatawe:wa
*pi:ntwikawe:wa
*pi:ntwike
*pi:ntwike:Oesihwe:wa
*pi:ntwike:pesowa
*pi:ntwike:pahe:wa
*pi:ntwike:pahtawiwa
*pi:ntwike:wa

*pi:ntwike:we:penamwa

*pi:ntwike:?le:wa
*pi:ntaBkate:wa:ni
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TA break
Al break
TI smash
Al break
II clean
II clean
Al clean
Al clean
I clean
Al clean
PT clean
Al clean
TA clean
TT twist
NI rope
NI screw
TA wring
TA twist
Al carry
NI screw
TA put in
TI put in
NA quiver
II inside
TI put in
TA put in
TA bury
TA inside
XP indoors
PT bring
TA inside
TA inside
XP inside
TA inside
Al inside
TA inside
Al inside
Al enter
TI fling in
Al fly in
NI powder horn

2717
2718
2703
2704
2724
2725
2726
2731
2730
2727
2729
2732
2728
2890
2889
2892
2893
2894
2895
2888
2761
2760
2742
2743
2744
2745
2740
2747
2748
2749
2750
2751
2752
2757
2755
2753
2754
2758
2759
2756
2741



+pi:tolak
+pi:wa:pkwakkwa
+pi:wa:pkwi
+pi:wacikani
+pi:wacike:wa
+pi:wanwi
+pi:wapiwa
+pi:walte:wi
+pi:wene:wa
+pi:wetkole:wa
+pi:wetkotamwa
+pi:wesikani
+pi:wikhikani
+pi:wiwe:pene:wa
+piBBenwi
+piBhamwa
+piBhwe:wa
+piBsinwa
+pi?Bakana:me:wa
+pifOame:wa
+pi?BeBiwa
+pi?@ikhamwa
+pi?Qikhwe:wa
+pifBipele:wa
+pi?Bipocikani
+pi?Bipocike:wa
+pi?6ipoBowa
+pi?Bipole:wa
+pifBipota:wa
+pi?Qipote:wi
+pifOya:wi
+pittawikenwi
+pifte:w-
+piskwa
+pkate:wa
+pke:wa
+pke:wele:wa
+pkelawe:wa
+pkelawike:wa
+pketkanaw
+pkhamwa

*pi:ntoBak-

*pi:wa:peBkwaxkehkwa

*pi:wa:peOkwi
*pi:wancikani
*pi:wancike:wa
*pi:wanwi
*pi:wapiwa
*pi:watte:wi
*pi:wene:wa
*pi:wehkweOe:wa
*pi:wehkwetamwa
*pi:wesikani
*pi:wikahikani
*pi:wiwe:pene:wa
*pi:?sihBenwi
*pi:?sahamwa
*pi:7sahwe:wa
*pi:?sihsinwa
*pi:?sakana:me:wa
*pi:?same:wa
*pi:Tsesiwa

*pi: 7sikahamwa
*pi: ?sikahwe:wa
*pi: 7sipeBe:wa
*pi: ?sipwecikani
*pi: ?sipwecike:wa
*pi: Tsipwesowa
*pi: Tsipwele:wa
*pi: Psipweta:wa
*pi: Tsipwete:wi
*pi:Tsya:wi
*pi:htawikenwi
*pi:Tte:w-
*pi:Skwa
*pahkate:wa
*paBke:wa
*pabke:wele:wa
*paBkelawe:wa
*paBkelawike:wa
*paBke:Okanaw-
*paBkahamwa
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XP inside
NA kettle
NI metal

NI crumb
Al crumb

I snow

Al pieces

II scattered
TA crumble
TA pieces
TI pieces

NI scrap
NA chip

TA scatter

I to pieces
TI to pieces
TA to pieces
Al to pieces
TA to pieces
TA chew up fine
Al particles
TI chop

TA chop
TA to pieces
NI mill

Al grind

Al grind

TA grind

PT grind

II grind

II fine

II extra layer
N foam

NA nighthawk
Al hungry
Al separate
TA withdraw
TA beat

Al win

XP off the road
TI sever

2746
2782
2783
2784
2785
2786
2787
2788
2791
2790
2789
2792
2793
2794
2768
2762
2763
2767
2764
2765
2766
2769
2770
2771
2772
2773
2775
2774
2776
2777
2778
2700
2779
2780
2508
2561
2562
2563
2564
2560
2559



+pkipele:wa
+pkwatkwa:wi
+pkwatkwati
+pkwatkwileCe?tawe:wa
+pkwe:Sikan
+pkwe:Swe:wa
+pkwika:pawiwaki
+pkwikana:kani
+po:Bhe:wa
+po:Biwa
+po:Biwe:pene:wa
+po:Biwenwi
+po:Bta:wa
+po:Bta?Gowa
+po:Otawe:wa
+po:na:nemati
+po:na:nematwi
+po:namwa
+po:ne:leme:wa
+po:ne:letamwa
+po:ne:wa
+po:ni:wa
+po:nime:wa
+po:nifta:wa
+po:nifta:wa
+po:niwetkamwa
+po:n?he:wa
+po:tawa:le:wa
+po:tawe:wa
+po:tawicCikani
+po:tawicike:wa
+po:tawile:wa
+po:tawitamwa
+po:yawe:wa
+pokskamwa
+pokskawe:wa
+potkama
+potkonamwa
+potkone:wa
+potkosamwa
+pofkwhwe:wa

*paBkipeBe:wa TA tear
*pexkwa:xkwa:wi NI clump
*pexkwa:xkwatwi NI lump
*pexkwa:xkwiBencye: tawe:wa TA punch
*pahkwe:Sikan- N bread
*pahkwe:Swe:wa TA cut
*pexkwika:pawiwaki Al stand
*pexkwikana:kani NI ankle
*po:sihe:wa TA load
*po:siwa Al embark
*po:siwe:pene:wa TA throw
*po:siwenwi NI embarcation
*po:sihta:wa PT load
*po:sihta: 7sowa Al load
*po:sihtawe:wa TA load
*po:na:nematwi II cease
*po:na:piwa Al cease
*po:namwa TI lay down
*po:ne:leme:wa TA cease
*po:ne:lentamwa TI cease
*po:ne:wa TA put
*po:ni:wa Al stop
*po:nime:wa TA stop
*po:nifta:wa Al stop
*po:nihta:wa PT stop
*po:niwehkamwa TI stop
*po:nihe:wa TA stop
*po:tawa:Oe:wa TA fire
*po:tawe:wa Al fire
*po:tawicikani NI blow
*po:tawicike:wa Al blow
*po:tawiBe:wa TA blow
*po:tawitamwa TI blow
*po:yawe:wa NA beaver up to one year of age
*po:xkweskamwa TI break
*po:xkweskawe:wa TA break
*po:Okama NA wild american plum
*po:xkwenamwa TI break
*po:xkwene:wa TA break
*po:xkweSamwa TI cut open
*po:xkwahwe:wa TA break

88

2565
2695
2696
2697
2509
2510
2698
2699
2810
2814
2815
2816
2812
2811
2813
2797
2798
2799
2800
2802
2803
2804
2807
2808
2806
2809
2805
2817
2818
2819
2820
2822
2821
2839
2830
2831
2823
2827
2828
2829
2826



+po?kwika:tehwe:wa
+potkwine?kehwe:wa
+po?kwipole:wa
+potkwipota:wa
+potkwi?Benwi
+potkwilBeta:wa
+potkwitepehwe:wa
+potkw?hamwa
+poftpolkwa
+ppkiwa

+ps-

+pSkale:wa
+pskale:wi
+pSkenamwa
+pSkene:wa
+pskolawe:wa
+pSkone:wa
+pskoswe:wa
+pSkye:kenamwa
+ptakana:me:wa
+ptakana:tamwa
+ptakSkamwa
+ptakskawe:wa
+ptame:wa
+pta?kwi?§inwa
+ptatamwa
+ptelawe:wa
+ptenamawe.wa
+ptenamwa
+ptene:wa
+ptesoBowa
+pthamwa
+pthoBowa
+pthwe:wa
+pwa:lawitta:wa
+pwa:law?he:wa
+pwa:wale:wa
+pwa:wo:me:wa
+pwe:kicile:wa
+pwe:kitiwa
+pye:cOe:wa

*po:xkwika:te:hwe:wa
*po:xkwineOke:hwe:wa
*po:xkwipweBe:wa
*po:xkwipweta:wa
*po:xkwihBenwi
*po:xkwihOeta:wa
*po:xkwitempe:hwe:wa
*po:xkwahamwa
*po:hpo:hkwa
*paxpaxkiwa

*pehs-

*peskale:wa
*peskale:wi
*peskenamwa
*peskene:wa
*peSkwelawe:wa
*pasSkwene:wa
*paskweswe:wa
*peskye:kenamwa
*peltakana:me:wa
*pe?takana:ntamwa
*petta:xkweskamwa
*petta:xkweskawe:wa
*pettame:wa
*petta:xkwihsinwa
*peftantamwa
*peltelawe:wa
*pelttenamawe:wa
*pettenamwa
*pettene:wa
*petteswesowa
*peftahamwa
*peltahwesowa
*peltahwe:wa
*pwa:Oawihta:wa
*pwa:Bawihe:wa
*pwa:waBe:wa
*pwa:wo:me:wa
*pwe:kic¢iBe:wa
*pwe:kitwiwa
*pye:citle:wa
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TA break

TA break

TA break

PT break

I break

PT break

TA break

TI break

NA bobwhite, quail
NA partridge
PV peel, husk
Al blaze

IT blaze

TI fold

TA fold

TA miss

TA pluck

TA cut

TI fold

TA by accident
TI by accident
TI by accident
TA strike

TA by accident
Al bump

TI by mistake
TA accidentally
TA take

TI rake

TA accidental
Al accidental
TT accident

Al accidental
TA by mistake
PT fail

TA fail

Al load

TA fail

TA fart

Al fart

Al fly hither

2834
2835
2837
2836
2832
2833
2838
2825
2795
2571
2580
2686
2687
2688
2689
2694
2544
2545
2690
2674
2675
2668
2669
2676
2670
2677
2678
2679
2680
2681
2682
2671
2673
2672
2841
2840
2842
2843
2844
2845
2851



+pye:¢Oe:wi
+pye:cicime:wa
+pye:Ci¢iwanwi
+pye:Cika:te:wi
+pye:Cime:wa
+pye:cimyawekoOiwa
+pye:Oa:pame:wa
+pye:Oka:wi
+pye:le:wa
+pye:makati
+pye:ta:Cime:wa
+pye:ta:éimowa
+pye:ta:mo:wa
+pye:ta:nemati
+pye:ta.panwi
+pye:ta:wa
+pye:takodinwa
+pye:takote:wi
+pye:tamawe:wa
+pye:ta’BGamapiwa

+pye:tal@amwo?Be:wa

+pye:ta?Benwi
+pye:tafsSiwa
+pye:tawe:wa
+pye:tenamawe:wa
+pye:tene:wa
+pye:tkwe:we:wa
+pye:to.me:wa
+pye:to:tamwa
+pye:twe:we:keBiwa
+pye:twe:we.peBowa
+pye:twe:we:ptawiwa
+pye:twe:we?Benwi
+pye:twe:wetSinwa
+pye:twe:witamwa
+pye:two?Oe:wa
+pye:wa

+pyehe:wa

+pyehowa
+pyefta:wa

*pye:citle:wi
*pye:CiCime:wa
*pye:Ci¢iwanwi
*pye:Cika:te:wi
*pye:Cime:wa
*pye:cimyawekwesiwa
*pye:sa:pame:wa
*pye:sehka:wi
*pye:Oe:wa
*pye:makatwi
*pye:ta:Cyeme:wa
*pye:ta:cyemowa
*pye:ta:mo:wa
*pye:ta:nematwi
*pye:ta:panwi
*pye:ta:wa
*pye:takocinwa
*pye:takote:wi
*pye:tamawe:wa
*pye:ta:78amapiwa
*pye:ta:7?8amwohBe:wa
*pye:ta:716enwi
*pye:ta: ?§iwa
*pye:tawe:wa
*pye:tenamawe:wa
*pye:tene:wa
*pye:teOkwe:we:wa
*pye:to:me:wa
*pye:to:ntamwa
*pye:twe:we:kesiwa
*pye:twe:we:pesowa
*pye:twe:we:pahtawiwa
*pye:twe:we:hOenwi
*pye:twe:we:h§inwa
*pye:twe:witamwa
*pye:twohBe:wa
*pye:wa

*pyehe:wa
*pye:howa
*pye:hta:wa
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H fly hither
Al hither

II current

II bring

TA call hither
Al come

TA see coming
I come hither
TA bring

I come

TA come

Al bring

Al flee hither
II blow hither
II dawn

PT bring

Al come

IT hither

TA bring

Al face hither
Al walk hither
I blow hither
Al blow hither
TA bring

TA hand to
TA hand hither
Al bring

TA bring

TI bring

Al come

Al come

Al come

II come

Al come

TI come

Al walk hither
Al come

TA wait

Al wait

PT wait for

2852
2846
2847
2848
2849
2850
2857
2858
2885
2856
2859
2860
2861
2862
2863
2868
2869
2870
2871
2865
2866
2867
2864
2872
2873
2874
2875
2876
2877
2880
2882
2881
2879
2878
2883
2884
2886
2853
2854
2855



Appendix 2

The following is a list of the *p entries of singletons run on the Shawnee Model. Each entry
consists of the PHONO Output marked by the plus sign, “+”, in the first column to indicate
the expected Shawnee form. The list was sorted on these expected forms. The second
column contains the Proto-Algonquian word followed by the grammatical category of each
of the PA forms and the English gloss. Since the singletons have not been incorporated into
the MD, no MD number is cited in this list.

+pa:katkwi?BGenwi
+pa:kafkwi?Oeta:wa
+pa:katkwitsime:wa
+pa:ka?kwi?sinwa
+pa:khikome?sinwa
+pa:kiBite:paliwa
+pa:kitepehikani
+pa:pemikenwi
+pa:pemikhe:wa
+pa:pemikiwa
+pa:pemikta:wa
+pa:pemipeBowa
+pa:pemipete:wi
+pa:pepakeSamwa
+pa:pepakeswe:wa
+pa:pi:we:kenamwa
+pa:porkilecike:wa

+pa:pwafpa:kone?Benwi
+pa:pwa?pa:kone?sinwa

+pa:pye:wa
+pa:pye:wowa
+pa:pyehe:wa
+pa:pyehiwe:wa
+pa:Sicikwaskwalwa
+pa:§ife:wa
+pa:SitakSkawiwa
+pa:§itwo?8e:wa
+paBa:pkeBamwa
+paB6eta:wa
+paBeBowa
+paBhwe:wa

*pa:k-a:xkwi-hOen-wi
*pa-k-a:xkwi-hOeta:-wa
*pa:k-a:xkwi-h§im-e:wa
*pa:k-a:xkwi-hsin-wa
*pa:k-ahi-kome:-hsin-wa
*pa:ki-site:-pali-wa
*pa:ki-tempe:-h-ik-ani
*pa:pemi-ken-wi
*pa:pemi-ki-h-e:wa
*pa:pemi-ki-wa
*pa:pemi-ki-hta:-wa
*pa:pemi-peso-wa
*pa:pemi-pete:-wi
*pa:pepak-es-amwa
*pa:pepak-esw-e:wa
*pa:pi:w-e k-en-amwa
*pa:po:xki-Bencyi-ke:-wa
*pa:pwaxp-a:kone:-hGen-wi
*pa:pwaxp-a:kone:-hsin-wa
*pa:pye:-wa
*pa:pye:w-0-wa
*pa:pye:-h-e:wa
*pa:pye:-h-iwe:-wa
*pa:sici-kwa:SkwaB-wa
*pa:Sis-e:-wa
*pa:Sit-a:xkw-eSkawi-wa
*pa:Sit-wohBe:-wa
*pas-a:peOk-es-amwa
*pa:70i-hOeta:-wa
*pas-eso-wa

*pa: ?0-ahw-e:wa
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knock
dash
dash
knock
knock
swollen
club
grow
grow
grow
grow
along
along
thin
thin
particle
break
break
break
wait
wait
wait
wait
over
past noon
over
over
heat
crush
hot
break



+paBikomehwe:wa
+paBitiyehwe:wa
+pabBsinwa
+paBskamwa
+paka:natkwi
+paka:natkwiwiwa
+pakame:leme:wa
+pakami:te:me:wa
+pakamika:pawilotawe:wa
+pakamika:pawi’tawe:wa
+pakamika:pawiwa
+pakamipeBowa
+pakamipete:wi
+pakamiphowa
+pakamiptawiwa
+pakamita:pye:wa
+pakamiwe:we?Sinwa
+pakapkwehamwa
+pakata:nemati
+pakatamawe:wa
+pakathamwa
+pakathikani
+pakathike:wa
+pakathwe:wa
+pakBa?kwime:wa
+pakBenamwa
+pakBene:wa
+pakOenwi
+pakBenwi
+pakOeta:wa
+pakBetawe:wa
+pakBhamwa
+pakOhwe:wa
+pakepye?Qa:w
+pakhamawe:wa
+pakiCiwe:penamwa
+pakiCiwe:penamwa
+pakiCiwe:pene:wa
+pakite:leme:wa
+pakitenamawe:wa
+pakitenamwa

*pasi-kome:-hw-e:wa
*pasi-twiye:-hw-e:wa
*pa: 19i-hsin-wa
*pa:76-eSk-amwa
*paka:n-a:xkw-i
*paka:n-a:xkw-iwi-wa
*pakam-e:lem-e:wa
*pakam-i:te:-m-e:wa

*pakami-ka:pawi-Qotaw-e:wa

*pakami-ka:pawi-htaw-e:wa
*pakami-ka:pawi-wa
*pakami-peso-wa
*pakami-pete:-wi
*pakami-paho-wa
*pakami-pahtawi-wa
*pakami-ta:pye:-wa
*pakami-we:we:-h§in-wa
*pak-apahk-we:-h-amwa
*pak-ant-a:nem-atwi
*pak-ant-amaw-e:wa
*pak-ant-ah-amwa
*pak-ant-ahi-kani
*pak-ant-ahi-ke:-wa
*pak-ant-ahw-e:wa
*paki-h©-a:xkwi-m-e:wa
*paki-hO-en-amwa
*paki-h©-en-e:wa
*paki-hGen-wi
*pa:6ki-hGen-wi
*panki-hBeta:-wa
*pa:Bki-hOetaw-e:wa
*paki-h©-ah-amwa
*paki-hG-ahw-e:wa
*pank-epye:716-a:-w
*pak-ah-amaw-e:wa
*paki-Ci-we:p-en-amwa
*panki-Ci-we:p-en-amwa
*panki-Ci-we:p-en-e:wa
*paki-t-e:lem-e:wa
*paki-t-en-amaw-e:wa
*paki-t-en-amwa
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graze
spank
break
break
walnut
nut
arrive
arrive
arrive
arrive
arrive
arrive
arrive
arrive
arrive
arrive
arrive
knock
wind
hit
thresh
thresh
thresh
thresh
free
let go
let go
alight
open
fail
open
throw
throw
rain
knock
throw
drop
drop
funeral
have
put



+pakitenike:wa
+pakithamwa
+pakithwe:wa
+pakito:me:wa
+pakito:tamwa
+pakkamikOe: wi
+pakkole:wa
+pakkotamwa
+pakkwe:liwa
+paksimowa
+paksiwele:wa
+paksiweta:wa
+pakskawiwi
+pakskwa:tawe:namaw
+pakwane:pele:wa
+pakwane:peta:wa
+pakwane:petamawe:wa
+pakwane:te:wi
+pakwane:yarkeBamwa
+pakwanehamwa
+pakwanehwe:wa
+pakwaneskawiwa
+pakwaneskawiwi
+pakwan?hike:wa
+pakwhwe:wa
+pakw?hamwa
+pala:ca:wi
+pala:pame:wa
+pala:patamawetiSowa
+pala:patamwa
+pala:teGimikati
+pala:teBiwa
+palakana:me:wa
+pala?pile:wa
+paleBhe:wa
+paleBiwa
+pale:leme:wa
+pale?tawe:wa
+palipele:wa
+palipeta:wa
+pal?hamwa

*paki-t-eni-ke:-wa
*paki-t-ah-amwa
*paki-t-ahw-e:wa
*paki-t-o:m-e:wa
*paki-t-0:nt-amwa
*pa:Ok-axkamik-i?le:-wi
*pa:Bk-ehkweB-e:wa
*pa:Ok-ehkwet-amwa
*pa:Bki-tkwe:-li-wa
*paki-hSimo-wa
*paki-hsi-wel-e:wa
*paki-hSi-weta:-wa
*pa:Ok-eskawi-wi

*pa:Oki-skwa:ntawe:-n-amaw-

*pakwane:-peG-e:wa
*pakwane:-peta:-wa

*pakwane:-pet-amaw-e:wa

*pakwane:-te:-wi

*pakwane:y-a:xk-es-amwa

*pakwane:-h-amwa
*pakwane:-hw-e:wa
*pakwane:-Skawi-wa
*pakwane:-skawi-wi
*pakwan-ahi-ke:-wa
*pakw-ahw-e:wa
*pakw-ah-amwa
*paB-a:¢-ya:-wi
*paO-a:pam-e:wa

*paB-a:pant-amaw-etwi-so-wa

*paB-a:pant-amwa
*paO-a:t-esi-mikat-wi
*paB-a:t-esi-wa
*paB-akana:m-e:wa
*paB-ahpiB-e:wa
*paO-esi-h-e:wa
*paB-esi-wa
*pa0-e:lem-e:wa
*pab-ehtaw-e:wa
*paBi-peO-e:wa
*paBi-peta:-wa
*paB-ah-amwa
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TA

give up
put
put
put
put
open
open
open
uncover
set
conduct
conduct
open
open
pierce
pierce
pierce
hole
hole
hole
hole
hole
hole
hole
mend
mend
ruin
lose
lose
lose
ruin
ruin
miss
fail
miss
miss
miss
lose
miss
miss
miss



+palthe:wa
+palthotiwaki
+pal?skamwa
+papa:ma:c¢howa
+papa:ma:mo:wa
+papa:ma:pye:kamowi
+papa:ma:taka:wa
+papa:ma:wate:wa
+papa:mahokwiwa
+papa:matte:wi
+papa:me:lemowa
+papa:meftawe:wa
+papa:mi¢ime:wa
+papa:mieka:wa
+papa:mi:wa
+papa:mileShwe:wa
+papa:mipeciwa
+papa:mi?Oe:makanwi
+papa:mita:Cimowa
+papa:mita:pya:Oowa
+papa:miwe:we?Oenwi
+papa:miwe?tamwa
+papa:mo:te:wa
+papa:mwo?Oale:wa
+pape:tanwi
+pape:teBiwa
+pape:tekwe:kene:wa
+pape:tekwipaliwa
+pape:tekwi?Sinwa
+papi:tike:ptawiwa
+papi?Oikase:wa
+papiftawakocinwa
+papiftawakote:wi
+papiftawikenwi
+papittawikiwa
+papittawi?Genwi
+papiftawi?Oeta:wa
+papiftawi?sime:wa
+papiftawi?Sinwa
+papkipeta:wa
+paptamawe:wa

*paB-ah-e:wa
*paB-ahw-etwi-waki
*paB-esk-amwa
*papa:m-a:Ci-ho-wa
*papa:m-a:mo:-wa
*papa:m-a:pye:k-amo-wi
*papa:m-a:taka:-wa
*papa:m-a:wate:-wa
*papa:m-a:hw-ekwi-wa
*papa:m-atte:-wi
*papa:m-e:lemo-wa
*papa:m-ehtaw-e:wa
*papa:mi-Cime:-wa
*papa:mi-eka:-wa
*papa:m-i:-wa
*papa:mi-0-esihw-e:wa
*papa:mi-peci-wa
*papa:mi-?le:-makan-wi
*papa:mi-ta:¢imo-wa
*papa:mi-ta:pya:-so-wa

*papa:mi-we:we:-hBen-wi

*papa:mi-we:-ht-amwa
*papa:m-o:te:-wa
*papa:m-wohOal-e:wa
*pape:t-anwi
*pape:t-esi-wa
*pape:tekw-e:k-en-e:wa
*pape:tekwi-pal-i-wa
*pape:tekwi-hsin-wa

*papi:nt-wike:-pahtawi-wa

*papi: 7si-kasye:-wa
*papi:htaw-akoc¢in-wa
*papi:htaw-akote:-wi
*papi:htawi-ken-wi
*papi:htawi-ki-wa
*papi:htawi-hBen-wi
*papi:htawi-hBeta:-wa
*papi:htawi-hsim-e:wa
*papi:htawi-hsin-wa
*papaBki-peta:-wa
*pa:hpi-ht-amaw-e:wa
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miss
miss
about
about
about
swim
carry
about
along
along
listen
canoe
spin

about
about
about
about
about
about
about
about
crawl
about
slow

slow

fold
double
double
inside
small
extra layer
extra layer
extra layer
extra layer
extra layer
extra layer
extra layer
extra layer
break

laugh



+papwaskawiwa
+pa?Benamwa
+pa?Oene:wa
+pa?Oipaliwa
+pa?Oipeta:wa
+patka:pye:kenamwa
+patka:pye:kenike:wa
+patka:pye:kipetamwa
+patkakana:tamwa
+patkakskawiwa
+patki:kwe:wa
+patki-kwe?3ime:wa
+patki:wa
+patkipal?howa
+pa?peBhe:wa
+patpeBhetiwaki
+pa?peBime:wa

+pafpi:wa?keBene?§inwa

+pa?pi:wenamwa
+patpi:wene:wa
+pafpi:whwe:wa
+pa?pi:wipele:wa
+pa?pi:wipeta:wa
+pa?pi:wi?Benwi
+pa?pi:witBeta:wa
+pa?pi:wiliime:wa
+palpi:witsinwa
+pa?pi:wiwe:penamwa
+pa?pi:wiwe:pene:wa
+pa?pi:wrhamwa
+pa?pilotamwa
+patpilotawe:wa
+pa?piwinawekoBiwa
+paftawalkwaciwa
+pa?tawifSinwa
+paftawthowa
+pasiphike:wa
+pasiphwe:wa
+paskataye:paliwa
+paskataye:pele:wa
+pasSkatayeskawe:wa

*papwa:-Skawi-wa
*pa:70-en-amwa
*pa:70-en-e:wa
*pa:16i-pali-wa
*pa:70i-peta:-wa
*pa:Ok-a:pye:k-en-amwa
*pa:Bk-a:pye:k-eni-ke:-wa
*pa:Ok-a:pye:ki-pet-amwa
*pa:Bk-akana:nt-amwa
*pa:Ok-a:xkw-eskawi-wa
*pa:Ok-i:nkwe:-wa
*pa:Ok-i:nkwe:-hsim-e:-wa
*pa:Ok-i:-wa
*pa:Bki-pali-ho-wa
*pa:hp-esi-h-e:wa
*pa:hp-esi-h-etwi-waki
*pa:hp-esi-m-e:wa
*pa:hpi:w-axkesene:-hsin-wa
*pa:hpi:w-en-amwa
*pa:hpi:w-en-e:wa
*pa:hpi:w-ahw-e:wa
*pa:hpi:wi-pe6-e:wa
*pa:hpi:wi-peta-:-wa
*pa:hpi:wi-hBen-wi
*pa:hpi:wi-hBeta:-wa
*pa:hpi:wi-hsim-e:wa
*pa:hpi:wi-h§in-wa
*pa:hpi:wi-we:p-en-amwa
*pa:hpi:wi-we:p-en-e:wa
*pa:hpi:w-ah-amwa
*pa:hpi-Bot-amwa
*pa:hpi-Botaw-e:wa
*pa:hpiwi-naw-ekw-esi-wa
*pa:?taw-a:xkw-a¢i-wa
*pa:ftawi-h§in-wa
*pa:ftaw-aho-wa
*pasipi-hi-ke:-wa
*pasip-ahw-e:wa
*pa:sk-ataye:-pali-wa
*pa:sk-ataye:-peB-e:wa
*pa:sk-ataye:-Skaw-e:wa
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fail
crush
crush
crush
crush
open
open
open
break
open
open
open
come out
uncover

laugh
laugh

laugh
brush

brush
brush
brush
brush
brush
particle
brush
brush
particle
brush
brush
brush

laugh
laugh

laugh
stuck

stuck
evil
stab
stab
open
open
open



+pasSkawehowa
+paskece:0amwa
+paskece:Bikan
+paskece:Bwe:wa
+pasSkece:kana:me:wa
+pasSkece:kana:tamwa
+pasSkece:pele:wa
+paskece:peta:wa
+pasSkecehamwa
+paskecehwe:wa
+paskece?Benwi
+paskeceskawiwa
+paskeBamawe:wa
+paskeBoBowa
+paskeBotiwaki
+paskitiye:me:wa
+paskw?hamwa
+paskya:wi
+pathoweni
+patkOeta:wa
+patkecehamwa
+patkeceskawe:wa
+patkhikani
+patkhotiSowa
+patkSinwa
+pawa:kana
+pawa:pkhwe:wa
+pawawime:wa
+pawawimowa
+pawhwe:wa
+pawhwike:wa
+pawil§inwa
+pawthike:wa
+paw?himine:wa
+paw?skawiwa
+pccike:wa
+pcheBowa
+pche:wa
+pcikhoBowa
+pcipele:wa
+pcipwthe:wa

*pa:sk-awe:-h-o-wa
*pa:sk-ecCye:-s-amwa
*pa:sk-ecye:-s-ikan-
*pa:Sk-eCye:-sw-e:wa

*pa:sk-eCye:-kana:m-e:wa
*pa:Sk-eCye:-kana:nt-amwa

*pa:sk-eCye:-peB-e:wa
*pa:Sk-eCye:-peta:-wa
*pa:sk-ecye:-h-amwa
*pa:sk-ecye:-hw-e:wa
*pa:sk-ecye:-hBen-wi
*pa:sk-ecye:-Skawi-wa
*pa:sk-es-amaw-e:wa
*pa:sk-esw-eso-wa
*pa:sk-esw-etwi-waki
*pa:ski-twiye:-m-e:wa
*pa:skw-ah-amwa
*pa:sk-ya:-wi
*pa:7t-aho-weni
*patahki-hOeta:-wa
*patahk-ecye:-h-amwa

*patahk-ecye:-Skaw-e:wa

*patahk-ahi-kani

*patahk-ahw-etwi-so-wa

*patahki-hsin-wa
*paw-a:kan-a
*paw-a:peBk-ahw-e:wa
*pawawi-m-e:wa
*pawawi-mo-wa
*paw-ahw-e:wa
*paw-ah-wike:-wa
*pawi-h§in-wa
*paw-ahi-ke:-wa
*paw-ahi-mine:-wa
*paw-eSkawi-wa
*petci-héi-ke:-wa
*pe?¢i-h-eso-wa
*pelci-h-e:wa
*pe?é-ikahw-eso-wa
*petci-peB-e:wa
*pe?ci-pwi-h-e:wa
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burst
shoot
gun
shoot
crush
burst
crush
crush
burst
burst
burst
burst
shoot
shoot
shoot
smash
burst
crack
lightning
pierce
spear
pierce
pierce
prick
pierce
dream
metal
dream
dream
beat
beat
shake
beat

beat
shake
mistake
by accident
by accident
by mistake
by mistake
poison



+pcito:ne:mowa
+pcSinwa
+pcta:wa
+pBelamwa
+pBOelawe:wa
+pBhamwa
+pBhwe:wa
+pBkani
+pBkawe:wa
+pBkawike:wa
+pBkawikehe:wa
+pBkawitene:wa
+pBkeBenale:wa
+pOkeBene:wa
+pe:Che:wa
+pe:Ciime:wa
+pe:CipeBowa
+pe:Cipete:wi
+pe:Cito:neskawiwa
+pe:Cta:wa
+pe:fta:wa
+pe:OkOe:wa
+pe:BOkta:wa
+pe:khowa
+pe:kipaliwi
+pe:kiwi
+pe:kopye:wa
+pekwa:wi
+pekwacike:wa
+pe-kwala:mwiwa
+pe:kwame:wa
+pe:kwapiwa
+pe-kwa?Be:wa
+pe:kwatta:wa
+pe:kwatte:wi
+pe:kwatamwa
+pe:kwime:wa
+pe:kwipaliwa
+pe:kwipele:wa
+pe:kwitenamwa
+pe:kw?he:wa

*pe?éi-to:ne:-mo-wa
*pe?¢i-hsin-wa
*peléi-Tta:-wa
*pels-el-amwa
*pels-elaw-e:wa
*pweTs-ah-amwa
*pwels-ahw-e:wa
*pwels-ehk-ani
*pwels-ehkaw-e:wa

*pwe?s-ehkawi-ke:-wa
*pwe?s-ehkawi-ke:-h-e:wa
*pwels-ehkawi-t-en-e:wa
*pwe?B-axkesen-al-e:wa
*pwe?B-axkesene:-wa

*pe:ci-h-e:wa
*pe:ci-Cime:-wa
*pe:Ci-peso-wa
*pe:Ci-pete:-wi

*pe:Ci-to:ne:-Skawi-wa

*pe:Ci-Tta:-wa
*pe:ci-hta:-wa
*pe:s-ehk-atl-e:wa
*pe:s-ehk-atta:-wa
*pe:nki-ho-wa
*pe:nki-pali-wi
*pe:nk-i-wi
*pe:kw-epye:-wa
*pe:kw-ya:-wi
*pe:nkw-anci-ke:-wa
*pe:kw-aOa:mw-iwa
*pe:nkw-am-e:wa
*pe:nkw-api-wa
*pe:nkw-a?l-e:wa
*pe:nkw-atta:-wa
*pe:nkw-atte:-wi
*pe:nkw-ant-amwa
*pe:kwi-m-e:wa
*pe:kwi-pali-wa
*pe:kwi-peB-e:wa
*pe:nkwi-t-en-amwa
*pe:kwi-h-e:wa
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by accident
by accident
by accident
by accident
by accident
skin

skin

cloth

don
clothes
clothes
don

put on

put on
slowly
slowly
slowly
slowly
slowly
slowly
slowly
slow

slow

clean

dry

dry

come
shallow
dry

come up
dry

dry

dry

dry

dry

dry
wake

wake
wake
knead
wake



+pe:pe:Oskawiwa
+pe:pemocike:wa
+pe:pemotamwa
+pe:ta:kaniwiwi
+pe:ta:koBiwa
+pe:ta:kwanwi
+pe:takocinwa
+pe:tamwa
+pe:teBiwa
+peQecikanwi
+pekiwarkeOen
+pekiwe:kenwi
+pekiw?skawite: wi
+peksSkalati
+pekwiwa:po:w
+pekwiwa?kwitta:wa
+pekwiwe:wa
+pekwiwe:wi
+pekwiwi:kwe?sinwa
+pele:mowa
+pele:wiwa
+peletkawe:wa
+pema:c¢heBoweni
+pema:chiwe:weni
+pema:chowa
+pema:choweni
+pema:Bwike:wa
+pema:konaki:wa
+pema:kone:wa
+pema:mekOenwi
+pema:mekSinwa
+pema:nemati
+pema:pame:wa
+pema:po:Bowa
+pema:pye:kamowi
+pema:pye:wi
+pema:pye?Benwi
+pema:pye?sinwa
+pema:Se:wa
+pema:takaskawiwa
+pema:teGhe:wa

*pe:pe:s-eSkawi-wa
*pe:pem-oci-ke:-wa
*pe:pem-ot-amwa
*pe:nt-a:kan-iwi-wi
*pe:nt-a.kw-esi-wa
*pe:nt-a:kw-anwi
*pe:t-akocin-wa
*pe:nt-amwa
*pe:t-esi-wa
*pesenc-ik-anwi
*pekiw-axkesen-
*pekiw-¢:k-enwi
*pekiw-eSkawi-te:-wi
*pek-eskaB-atwi
*penkwiw-a:po:w-

*penkwiw-a:xkwi-hta:-wa

*penkwiw-e:-wa
*penkwiw-e:-wi

*penkwiw-i:nkwe:-hs§in-wa

*pele:-mo-wa
*pele:w-i-wa
*pele:-hkaw-e:wa
*pem-a:Ci-h-eso-weni
*pem-a:Ci-h-iwe:-weni
*pem-a:Ci-ho-wa
*pem-a:Ci-ho-weni
*pem-a:nsw-ik-e:-wa
*pem-a:konak-i:--wa
*pem-a:kone:-wa

*pem-a:mehki-hGen-wi

*pem-a:mehki-hSin-wa
*pem-a:nem-atwi
*pem-a:pam-e:wa
*pem-a:po:-so-wa
*pem-a:pye:k-amo-wi
*pem-a:pye:-wi
*pem-a:pye:-hBen-wi
*pem-a:pye:-hSin-wa
*pem-a:nse:-wa

*pem-a:taka:-Skawi-wa

*pem-a:t-esi-h-e:wa
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g0
shoot
shoot
hear
hear
hear
slow
hear
slow
radio
rubber
rubber
dust
rotten
lye
dust
dust
dust
dust
turkey

partridge

turkey
along
along
along
along
along
walk
walk
along
along
along
along
float
along
along
along
along
go
along
life



+pema:teBimakati
+pema:teBini
+pema:teBiweniwiwi
+pema:wale:wa
+pema:wate:wa
+pemahoBowa
+pemahwale:wa
+pemahwita:wa
+pemakote:wi
+pemapiwa
+pema?Bamarca:wi
+pema?Oeme:wa
+pema?Oeta:wa
+pema?tkonamwa
+pema’kone:wa
+pematkwapiwa
+pematkwe:wiwi
+pematkwe?B8e:wa
+pematkwi?Oeta:wa
+pematkwi?$ime:wa
+pematte:wa
+pematwe:mowa

+pemawa?kamikya:wi

+pemawe:wa
+peme:lemowa
+peme:wa
+pemenamawe:wa
+pemenetiGowa
+pemerkawile:wa
+peme?kawiwa
+peme?kosiwe:wa
+pemeltawe:wa
+pemeshwe:wa
+pemestawe:wa
+pemetone:mowa
+pemetoneSkawiwa
+pemhwale:wa
+pemicika:pawi:wa
+pemicika:pawi:wi
+pemiCipaliwa
+pemiCiptawiwa

*pem-a:t-esi-makatwi
*pem-a:t-esi-ni

*pem-a:t-esi-wen-iwi-wi

*pem-a:wal-e:wa
*pem-a:wate:-wa
*pem-a:hw-eso-wa
*pem-a:hw-al-e:wa
*pem-a:hwi-ta:-wa
*pem-akote:-wi
*pem-api-wa

*pem-a:?70am-ahcya:-wi

*pem-a:?6em-e:wa
*pem-a:7Beta:-wa

*pem-a:xkw-en-amwa

*pem-a:xkw-en-e:wa
*pem-a:xkw-api-wa
*pem-a:xkwe:-wi-wi

*pem-a:xkwe:-7le:-wa
*pem-a:xkwi-hGOeta:-wa
*pem-a:xkwi-hsim-e:wa

*pem-alte:-wa
*pem-atwe:mo-wa

*pemaw-axkamik-ya:-wi

*pem-aw-e:wa
*pem-e:lemo-wa
*pem-e:wa
*pemen-amaw-e:wa
*pemen-etwiso-wa
*pem-ehkawi-8-e:wa
*pem-ehkawi-wa

*pem-ehkwes-iwe:-wa

*pem-ehtaw-e:wa
*pem-eSihw-e:wa
*pem-eSihtaw-e:wa
*pem-etone:-mo-wa

*pem-etone:-Skawi-wa

*pem-ahw-al-e:wa

*pemi-Ci-ka:pawi-i-wa

*pemi-Ci-ka:pawi-i-wi
*pemi-Ci-pali-wa
*pemi-Ci-pahtawi-wa
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life

life

life

lead
along

by canoe
by canoe
by canoe
along
along
along
along
along
plan for
plan for
along
along
fall
lengthwise
lengthwise
along
cry

land
take
along
take
care
care
along
along
row
along
along
along
along
along
along
side-to
side-to
sidewise
side-to



+pemiBkawiwi
+pemi:paliwi
+pemikenwi
+pemikhe:wa
+pemikiwa
+pemikta:wa
+pemile?kawe:wa
+pemile?kawike:wa
+pemileShamwa
+pemileshike:wa
+pemileShotiwaki
+pemilestamwa
+pemilotamwa
+pemilotawe:wa
+pemina:ke:wa
+peminika:le:-wa
+peminika:tamwa
+pemipali?ta:wa
+pemipaliwi
+pemipal?he:wa
+pemipeciwa
+pemipeBawe:wa
+pemipeBoweni
+pemiphekwiwa
+pemiphowa
+pemipocikan
+pemipocike:wa
+pemipole:wa
+pemipota:wa
+pemipotamawe:wa
+pemipotawe:wa
+pemiptawatkeBenwi
+pemiptawipale?6iwa
+pemi?Be:kan
+pemi?Be:makanwi
+pemi?Oe:wi
+pemi?Sime:wa
+pemi?§imowa
+pemifta:wa
+pemita:Cike:wa
+pemita:¢imowa

*pemi-s-ehkawi-wi
*pem-i:-pali-wi
*pem-iken-wi
*pemi-ki-h-e:wa
*pemi-ki-wa
*pemi-ki-hta:-wa
*pemi-O-ehkaw-e:wa
*pemi-0-ehkaw-ik-e:wa
*pemi-0-esih-amwa
*pemi-0-esihi-ke:-wa

*pemi-O-esihw-etwi-waki

*pemi-0-eSiht-amwa
*pemi-Bot-amwa
*pemi-Botaw-e:wa
*pemi-na:ke:-wa
*pemi-nika:0-e:wa
*pemi-nika:t-amwa
*pemi-pali-hta:-wa
*pemi-pali-wi
*pemi-pali-h-e:wa
*pemi-peci-wa
*pemi-pesaw-e:wa
*pemi-peso-wen-i
*pemi-pah-ekwi-wa
*pemi-paho-wa
*pemi-pweci-kan-
*pemi-pweci-ke:-wa
*pemi-pwel-e:wa
*pemi-pweta:-wa
*pemi-pwet-amaw-e:wa
*pemi-pwetaw-e:wa

*pemi-pahtaw-axkesen-wi
*pemi-pahtawi-pal-ehs-i-wa

*pemi-?le:-kan-
*pemi-?le:-makan-wi
*pemi-?le:-wi
*pemi-hsim-e:wa
*pemi-hsimo-wa
*pemi-hta:-wa
*pemi-ta:ci-ke:-wa
*pemi-ta:¢imo-wa
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side-to
along
grow
grow
grow
grow
by

by
along
along
along
along
accept
accept
by
along
along
along
along
hither
along
drive
travel
ride

by
plough
plough
plough
plough
plough
plough
along
along
along
along
go round
along
along
support
along
along



+pemita:pya:Qowa
+pemita:pya:le:wa
+pemita:pya:lekwiwa
+pemita:pya:Siwe:wa
+pemita:pya:tamawe:wa
+pemita:pya:tamwa
+pemita:pye:wa
+pemitpicikan
+pemitpi@owa
+pemitpile:wa
+pemitpita:wa
+pemitta:wa
+pemitwo?8e:wa
+pemiwe:we:.peQowa
+pemiwe:we:pete:wi
+pemiweta?Bowa
+pemotamawe:wa
+pemotiwaki
+pemthe:wa
+pem?hetiwaki
+pem7howa
+pem?3ka:kan
+pem?skawe:wa
+pemwe:keBiwa
+pemwe:tamwa
+pemwe:we:kati
+pemwe:we:keBiwa
+pemwo?Bale:wa
+pemwo?Bata:wa
+pemwo(Be:makanwi
+pena:Cta:wa
+pena:Ctamawe:wa
+pena?’Benwa
+pena?siwa
+penawe:wa
+pen?kwa:wata:wa
+pen?$kwe:kenamwa
+pen?skwipeta:wa
+penhwe:wa
+penipaliwa
+penipaltThowa

*pemi-ta:pya:-so-wa
*pemi-ta:pya:-8-e:wa
*pemi-ta:pya:-8-ekwi-wa
*pemi-ta:pya:-§-iwe:-wa

*pemi-ta:pya:-t-amaw-e:wa

*pemi-ta:pya:-t-amwa
*pemi-ta:pye:-wa
*pemi-t-ahpici-kan-
*pemi-t-ahpiso-wa
*pemi-t-ahpi0-e:wa
*pemi-t-ahpita:-wa
*pemi-t-atta:-wa
*pemi-t-wohBe:-wa
*pemi-we:we:-pes-0-wa
*pemi-we:we:-pete:-wi
*pemi-wet-a: 7so-wa
*pem-ot-amaw-e:wa
*pem-ot-wi-waki
*pemi-h-e:wa
*pemi-h-etwi-waki
*pem-aho-wa
*pem-esk-a:kan-
*pem-eSkaw-e:wa
*pem-we:k-esi-wa
*pem-we:-t-amwa
*pem-we:we:k-atwi
*pem-we:we:k-esi-wa
*pem-wohBal-e:wa
*pem-wohBata:-wa
*pem-wohEBe:-makan-wi
*pen-a:Ci-hta:-wa
*pen-a:Ci-ht-amaw-e:wa
*pen-a:76en-wa
*pen-a:75i-wa
*pen-awe:-wa
*pen-eskw-a:wata:-wa
*pen-eskw-e:k-en-amwa
*pen-eskwi-peta:-wa
*pen-ahw-e:wa
*peni-pali-wa
*peni-pali-ho-wa
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along
ride

ride
drive
haul
haul

pull
crossbar
side-to
side-to
side-to
crosswise
sidewise
hear
heard
encumbered
shoot
shoot
support
support
along
along
along
noise
along
along
along
along
along
along
spoil
spoil
blow
blow

lay eggs
spread
spread
unfold
down
downward
downward



+penipele:wa
+penipeta:wa
+penipocikan
+peni?Beta:wa
+penifta:wa
+peniwa
+peno:me:wa
+peno:tamwa
+penowa
+pen?hamwa
+penthatkwe:wa
+pen?skenamawe:wa
+pen?$kenamwa
+pepakBenwi
+pepakeswe:wa
+pepaksinwa
+pepakye:kati
+pepikwe:ya:wi
+pepikwiwa
+pepkece06
+pepkece:wa
+pepye:Oatkonamwa
+pepye:Okamwa

+pesikwa:¢imwittawe:wa
+pesikwa:¢imw?he:wa

+peSikwapiwa
+peSikwa?kwati
+pesikwe:leme:wa
+pesikwika:pawiwa
+pesikwitcike:wa
+peSikwiwele:wa
+peSikwiweta:wa
+peteke:leme:wa
+peteke:letamawe:wa
+petekenamwa
+petekonamwa
+petekonikani
+petekwapiwa
+petekwatkwilece:wa
+petekwe kene:wa
+petekwikiwa

*peni-peQ-e:wa
*peni-peta:-wa
*peni-pweci-kan-
*peni-hOeta:-wa
*peni-fta:-wa
*pen-i-wa
*pen-o:m-e:wa
*pen-o:nt-amwa
*pen-o-wa
*pen-ah-amwa
*pen-ah-a:xkwe:-wa

*pen-esk-en-amaw-e:wa

*pen-esk-en-amwa
*pepaki-hBen-wi
*pepak-esw-e:wa
*pepaki-hsin-wa
*pepak-ye:k-atwi
*pepikwe:-ya:-wi
*pepikw-i-wa
*pepexk-ecye:-hs-ehs-
*pepexk-ecye:-wa

*pepye:s-a:xkw-en-amwa

*pepye:s-ehk-amwa

*pesikw-a:¢yemwi-htaw-e:wa
*pesikw-a:Cyemwi-h-e:wa

*pesSikw-api-wa
*pesSikw-a:xkw-atwi
*pesikw-e:lem-e:wa
*pesikwi-ka:pawi-wa
*pesikwi-hci-ke:-wa
*pesikwi-wel-e:-wa
*pesSikwi-weta:-wa
*petek-e:lem-e:wa

*petek-e:lent-amaw-e:wa

*petek-en-amwa
*petekw-en-amwa
*petekw-en-ikan-i
*petekw-api-wa

*petekw-a:xkwi-Oencye:-wa

*petekw-e:k-en-e:wa
*petekw-iki-wa
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down
down
mill
down
down
bear
down
down
away
down
comb
down
down
thin
thin
thin
thin
hollow
whistle
pot-bellied
pot-bellied
pat
wear
straight
straight
straight
straight
straight
straight
straight
straight
straight
back
back
back
fold
raft
hunch
clench
fold
hump



+petekwimin
+petekwipalthowa
+petekwitkwe:wa
+petekwowa
+pi:Ca:wi
+pi:¢Oe:ma:wa:n
+pi:cOe:wi
+pi:¢ikoma:kan
+pi:Cikome:wa
+pi:Cile?kawe:wa
+pi:¢iminakati
+pi:¢iminakeBiwa
+pi:Cine?ke:wa
+pi:CipeBowa
+pi:Cipele:wa
+pi:¢iwe:penamwa
+pi:éiwele:wa
+pi:Bka:kan
+pi:Okawe:wa
+pi:Okawene:wa
+pi:Bkawe?6i
+pi:Bkawike:wa
+pi:ka:kaminwi
+pi:kala:moBowa
+pi:kala:mone:wa
+pi-kala:mwiwa
+pi:karkate
+pi:kOeta:wa
+pi:ke:phowa
+pi:kke©amwa
+pi:kkole:wa
+pi:kkotamawe:wa
+pi:kkotamwa
+pi:koCe:namwa
+pi:koCe:ne:wa
+pi:koBwe:wa
+pt:konamawe:wa
+pi:koSamwa
+pi:koswe:wa
+pi:kSimowa
+pi:kSkamawe:wa

*petekwi-min-
*petekwi-pali-ho-wa
*petekwi-Tkwe:-wa
*petekw-o0-wa
*pi:nc-ya:-wi

*pi:nci-?6e:ma:w-a:n-

*pi:néi-Tle:-wi
*pi:néi-kom-a:kan-
*pi:nCi-kome:-wa

*pi:nci-B-ehkaw-e:wa

*pi:néi-minak-atwi
*pi:nci-minak-esi-wa
*pi:nci-neBke:-wa
*pi:nCi-pes-o0-wa
*pi:nci-peB-e:wa

*pi:nci-we:p-en-amwa

*pi:nc¢i-wel-e:wa
*pi:ns-ehk-a:kan-
*pi:ns-ehkaw-e:wa

*pi:ns-ehkaw-en-e:wa

*pi:ns-ehkaw-ehs-i

*pi:ns-ehkawi-ke:-wa

*pi-k-a:kamy-enwi

*pi:nk-aBa:mw-eso-wa
*pi:nk-aBa:mw-en-e:wa

*pi:nk-aa:mwi-wa
*pi:nk-a:hkate:-
*pi:nki-hBeta:-wa
*pi:nke:-paho-wa
*pi:kw-ehk-es-amwa
*pi:kw-ehkweQ-e:wa

*pi:kw-ehkwet-amaw-e:wa
*pi:kw-ehkwet-amwa
*pi:kw-eCye:-n-amwa

*pi:kw-ecye:-n-e:-wa
*pizkw-esw-e:wa

*pi:kw-en-amaw-e:wa

*pi:kw-e§-amwa
*pi:kw-eSw-e:wa
*pi:nki-hSimo-wa

*pi:kw-esk-amaw-e:wa
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prune
double
round
double
far
pouch
inside
snuff
snuff
inside
grains
grains
inside
mud
inside
inside
inside
coat
envelope
put on
garment
envelope
grit
drown
drown
drown
fast
spark
to weariness
break
cut

cut

cut
break
break
break
break
break
break
to death
break



+pi:kwapiwa
+pi:kwa?Benwi
+pi:kwa?keOene:paliwa
+pickwatkeBene:wa
+pi:kwatte:wi
+pi:kwatamawe:wa
+pi-kwatamwa
+pi:kwipaliwi
+pi:kwipocike:weni
+pi:kwipota:wa
+pi:kwipota?Bowa
+pi:kwifOeta:wa
+pi-kwitepehwe:wa
+pi:kwiwe:pSkamwa
+pi-kwiwe:pSkawe:wa
+pi:lackon-
+pi:la:piwa
+pi:lakSkamwa
+pi:latcike:wa
+pi:la?Be:wa
+pi:latkamikati
+pi:la?ta:wa
+pi:leBe:letiBowa
+pi:le:leme:wa
+pi:le:letamwa
+pi:le?Bakya:wi
+pi:I7Thowa
+pi:matkwhwe:wa
+pi:matkw’hamwa
+pi:pemwe:wa
+pi:ta:kan
+pi:takone:wa

+pi:ta:pkwe:we:penamwa

+pi:ta:wale:wa
+pi:tahole:wa
+pi:tawi?Benwi
+pi:tawi?Sinwa
+pi:teCe:te:pi
+pi:tha:Bowa
+pi:tika:wale:wa
+pi:tika:waletiwaki

*pi-kw-api-wa
*pi:kw-a:768en-wi

*pi:kw-axkesene:-pali-wa

*pi:kw-axkesene:-wa
*pi:kw-atte:-wi
*pi:kw-ant-amaw-e:wa
*pi-kw-ant-amwa
*pi:kwi-pal-i-wi
*pi:kwi-pweci-ke:-weni
*pickwi-pweta:-wa
*pi:kwi-pwet-a:?so-wa
*pi:kwi-hOeta:-wa
*pi-kwi-tempe:-hw-e:wa
*pi:kwi-we:p-eSk-amwa

*pi-kwi-we:p-eSkaw-e:wa

*pi:l-a‘kon-
*pi:l-a:pi-wa
*pi:l-axky-eSk-amwa
*pi:l-a?ci-ke:-wa
*pil-a?l-e:wa
*pi:l-axkamik-atwi
*pi:l-a?ta:-wa
*pi:l-es-e:lent-wiso-wa
*pi:l-e:lem-e:wa
*pi:l-e:lent-amwa
*pi:l-ehBak-ya:-wi
*pi:li-ho-wa
*pyi:m-a:xkw-ahw-e:wa
*pyi:m-a:xkw-ah-amwa
*pi:pemw-e:wa
*pi:nt-a:kan-i
*pi:nt-a:kone:-wa

*pi:nt-a:peBkwe:-we:p-en-amwa TI

*pi:nt-a:wal-e:wa
*pi:nt-a:h-wel-e:wa
*pi:ntawi-hGen-wi
*pi:ntawi-hsin-wa
*pi:nt-ecye:-te:pi-
*pi:nt-ah-a:so-wa
*pi:nt-wik-a:wal-e:wa
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TI
TA
NI
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TA
TA
I
Al
Al
Al
TA

*pi:nt-wik-a:wal-etwi-waki Al
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break
break
break
break
break
break
break
break
plow
break
break
break
smash
break
break
clean
clean
clean
clean
clean
clean
clean
clean
clean
clean
clean
clean
constrict
thunder
shoot
pocket
inside
put
haul
inside
inside
inside
inside
bury
inside
enter



+pi:tika:wata:wa
+pi:tikatawetiOowa
+pi:tikawetiwaki
+pi:tike:kocinwa
+pi:tike:kwaSkwalwa
+pi:tike:makati
+pi:tike:paliwa
+pi:tike:pal?he:wa
+pi:tike:pal?howa
+pi:tike:pele:wa
+pi:tike:pete:wi
+pi:tike:ta:cimowa
+pi:tike:we:penamwa
+pi:tike:wo:te:wa
+pi:tike:ya:mo:wa
+pi:tike:ya:waBowa
+pi:tike:ya:wata:wa
+pi:tike:ya?Benwi
+pi:tikehe:wa
+pi:tike?Simowa
+pi:tikeSkawiwa
+pi:tiko:tehotiwaki
+pi:tiko:tehowa
+pi:tikwe:pene:wa
+pi:tikwe:penika:Bowa
+pi:tikwe:phamwa
+pi:tikwe:phwe:wa
+pi:tkwe?ta:wa
+pi:to:te:wa
+pi:wa:nemowa
+pi:wa:pk©
+pi:wa:pkwe:wiwa
+pi:wa:pkwe:wiwi
+pi:wa:pkwe:ya:pi
+pi:wa:pkwimine?6
+pi:wame:wa
+pi:wa?Benwi
+pi:walsiwa
+pi:watamwa
+pi:we:leme:wa
+pi:we:leta:koBiwa

*pi:nt-wik-a:wata:-wa

*pi:nt-wik-ataw-etwiso-wa

*pi:nt-wik-aw-etwi-waki
*pi:nt-wike:-kocin-wa

*pi:nt-wike:-kwa:§kwaB-wa

*pi:nt-wike:-makat-wi
*pi:nt-wike:-pali-wa
*pi:nt-wike:-pali-h-e:wa
*pi:nt-wike:-pali-ho-wa
*pi:nt-wike:-peB-e:wa
*pi:nt-wike:-pete:-wi
*pi:nt-wike:-ta:cimo-wa

*pi:nt-wike:-we:p-en-amwa

*pi:nt-wike:w-o:te:-wa
*pi:nt-wike:y-a:mo:-wa
*pi:nt-wike:y-a:waso-wa
*pi:nt-wike:y-a:wata:-wa
*pi:nt-wike:y-a:?0en-wi
*pi:nt-wike:-h-e:wa
*pi:nt-wike:-hsimo-wa
*pi:nt-wike:-Skawi-wa

*pi:nt-wik-o:te:-hw-etwi-waki

*pi:nt-wik-o:te:-ho-wa
*pi:nt-wik-we:p-en-e:wa

*pi:nt-wik-we:p-eni-ka:so-wa
*pi:nt-wik-we:p-ah-amwa
*pi:nt-wik-we:p-ahw-e:wa

*pi:nt-exkwe:-Tta:-wa
*pi:nt-o:te:-wa
*¥pi:w-a:nemo-wa
*pi:w-a:peOkw-ehs-
*pi:w-a:peBkw-e:wi-wa
*pi:w-a:peBkw-e:wi-wi
*pi:w-a:peBkwe:-y-a:py-i
*pi:w-a:peOkwi-min-ehs-
*pi:w-am-e:wa
*pi:w-a:76en-wi

*pi:w-a: 15i-wa
*pi:w-ant-amwa
*pi:w-e:lem-e:wa
*pi:w-e:lent-a:kw-esi-wa
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inside
inside
inside
inside
jump
inside
inside
inside
inside
inside
inside
inside
inside
crawl
inside
carry
inside
inside
inside
into
into
into
into
into
into
into
into
inside
inside
particles
metal
metal
metal
metal
metal
scraps
particles
particles
scraps
small
small



+pi:we:Sike:wa
+pi:weleniwiwa
+pi:we?Bakhikanali
+pi:werkene?Ge:wa
+pi:we?kota:kanali
+pi:we?kota?Gowa
+pi:whwe:wa
+pi:wThamwa
+pi:wthikwa?Bowa
+piBhikan
+piBkole:wa
+piBkotamwa
+pi?Bakana:tamwa
+pi?Batamwa
+pi?@athamwa
+pi?Oathikan
+pitBesamwa
+pi7Beswe:wa
+pi?BikahBe:wa
+pi?Oikenwi
+pi7Bikhamwa
+pi?Bikhe:wa
+pi?Bikiwa
+pi?Biminakati
+pi?BiminakeQiwa
+pi?Bipota?Oowa

+pitpimetoneskawiwa
+pifpimetoneskawiwi

+piftawakocinwa
+pittawakole:wa
+piftawakota:wa
+pittawakote:wi
+piftawa?kamikati
+pittawikiwa
+pittawi?Benwi
+piftawi?Beta:wa
+piftawi?Oeta:wa
+pittawir§ime:wa
+piftawitSinwa
+pittawiweta:wa
+piftawiya:wi

*pi:we:-Si-ke:-wa
*pi:w-elenyiw-i-wa

*pi:w-eh©ak-ahi-kan-ali
*pi:w-ehk-en-ehBe:-wa
*pi:w-ehkwet-a:kan-ali

*pi:w-ehkwet-a:7so-wa

*pi:w-ahw-e:wa
*pi:w-ah-amwa

*pi:w-ahi-kwa: 7so-wa

*pi:7s-ah-ikan-
*pi:?s-ehkweB-e:wa
*pi:?s-ehkwet-amwa
*pi:?s-akana:nt-amwa
*pi:?s-ant-amwa
*pi:?s-at-ah-amwa
*pi:7s-at-ah-ikan-
*pi:7s-eS-amwa
*pi:7s-eSw-e:wa
*pi:7s-ikah-ehBe:-wa
*pi:7s-tken-wi
*pi:7s-ikah-amwa
*pi:Ts-ikah-e:wa
*pi:?s-ik-i-wa

*pi: ?si-minak-atwi
*pi: si-minak-esi-wa

*pi:Tsi-pwet-a:7so-wa
*pi:hpim-etone:-skawi-wa
*pi:hpim-etone:-Skawi-wi

*pi:htaw-akoéin-wa
*pi:htaw-akol-e:wa
*pi:htaw-akota:-wa
*pi:htaw-akote:-wi

*pi:htaw-axkamik-atwi

*pi:htawi-ki-wa
*pi:htawi-hGen-wi
*pi:htawi-hOeta:-wa
*pi:htawi-hBeta:-wa
*pi:htawi-hsim-e:wa
*pi:htawi-hsin-wa
*pi:htawi-weta:-wa
*pi:htawi-ya:-wi
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sock

small
shavings
pick
shavings
shavings
brush
brush
beadwork
chop
chop
chop
chop
chew
harrow
harrow
slice

slice

chop
chop
chop
chop
particles
pieces
pieces
grind
twitch
twitch
extra layer
extra layer
extra layer
extra layer
extra layer
extra layer
extra layer
extra layer
extra layer
extra layer
extra layer
other
layer



+piftaw?$kamwa

+pittaw?skawe:wa
+piftaw?skawikani
+piftaw?skawike:wa

+pifte:wa:pO
+pkame:wa
+pkatamwa
+pkawe?ta:wa
+pkBakeOiwa
+pkOakya:wi
+pkBhwe:wa
+pkece:Oamwa
+pkece:Bwe:wa
+pkecehamwa
+pkecehwe:wa
+pkeceSkawiwa
+pkeceskawiwi
+pkeBamwa
+pkeBikan
+pkeBike:wa
+pkeBowa
+pkeBwe:wa
+pkenamawe:wa
+pkene:wa
+pkeSamawe:wa
+pkete:wi
+pkha:te:wi
+pki:wa
+pkime:wa
+pkipecike:wa
+pkipeta:wa
+pkitephwe:wa
+pkoce?Benwi
+pkoce?Sinwa
+pkonamawe:wa
+pkonamwa

+pkopye:kwaskwalwa

+pkopye:peBowa
+pkopye:pete:wi
+pkopye:ptawiwa

+pkopye:ta:pya:le:wa

*pi:htaw-esk-amwa
*pi:htaw-eSkaw-e:wa
*pi:htaw-eSkawi-kani
*pi-htaw-eskawi-ke:-wa

*pi:Tte:w-a:po-hs-
*pehk-am-e:wa
*pehk-ant-amwa

*pehk-awe:-ta:-wa
*pexkw-ehOak-esi-wa
*pexkw-ehBak-ya:-wi
*paBki-h6-ahw-e:wa
*pehk-eCye:-s-amwa
*pehk-eCye:-sw-e:wa
*pehk-eCye:-h-amwa
*pehk-ecye:-hw-e:wa
*pehk-ecye:-Skawi-wa
*pehk-eCye:-Skawi-wi

*pehk-es-amwa
*pehk-es-ikan-
*pehk-esi-ke:-wa
*pehk-eso-wa
*pehk-esw-e:wa

*paOk-en-amaw-e:wa

*paBk-en-e:wa

*paBk-es-amaw-e:wa

*pehk-ete:-wi
*paBk-ah-a:te:-wi
*paBk-i:-wa
*paBki-m-e:wa

*paBki-peci-ke:-wa

*paBki-peta:-wa

*pehki-temp-ahw-e:wa
*pexkw-ecye:-hBen-wi
*pexkw-ecCye:-hSin-wa

*paBkw-en-amaw-e:wa

*pehkw-en-amwa

*pexkw-epye:-kwa:SkwaB-wa
*pexkw-epye:-peso-wa
*pexkw-epye:-pete:-wi
*pexkw-epye:-pahtawi-wa
*pexkw-epye:-ta:pya:-8-e:wa
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extra layer
extra layer
extra layer
extra layer
beer
burst
burst
burst
hump
hump
remove
burst
burst
burst
burst
burst
burst
blow
explode
explode
explode
blow
remove
remove
remove
explode
remove
remove
remove
remove
remove
blow

lie

lie
remove
open
jump
fall

fall

run

pull



+pkopye:we:penamaw
+pkopye:we:penamwa
+pkopye:we:pene:wa
+pkopye:ya:taka:wa
+pkopye?Be:wa
+pkopye?Qe:wi
+pkske:wa
+pkwa?éa:wi
+pkwa?Benwi
+pkwatkamikati
+pkwa?kamikatoni
+pkwa?kamikya:wi
+pkwatkwatowe:wa
+pkwa?kwileCe?tamwa
+pkwa?kwilecy
+pkwatkwi?sinwa
+pkwa?picikani
+pkwa?pita:wa
+pkwa?pitawe:wa
+pkwa?pite:wi
+pkwe:cike:wa
+pkwe:me:wa
+pkwe:ne:wa
+pkwe:nike:wa
+pkwe:Samawe:wa
+pkwe:Samwa
+pkwe:Sike:wa
+pkwe:tamwa
+pkwe?kole:wa
+pkwe?kotamwa
+pkwika:pawiwali
+pkwikanawe:wa
+pkwitta:wa
+pkwitepe:wa
+pkwiwile:wa
+pkw?hamwa
+pkwheBowa
+pkwthe:wa
+pkw?hetiwaki
+pkwthowa
+pkw?ski

*pexkw-epye:-we:p-en-amaw- TA
*pexkw-epye:-we:p-en-amwa TI

*pexkw-epye:-we:p-en-e:wa
*pexkw-epye:-y-a:taka:-wa

*pexkw-epye:-Tle:-wa
*pexkw-epye:-Tle:-wi
*paGk-esk-e:-wa
*pexkw-ahcya:-wi
*pexkw-a: 78en-wi
*pexkw-axkamik-atwi

*pexkw-axkamik-at-weni

*pexkw-axkamik-ya:-wi

*pexkw-a:xkw-atowe:-wa
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throw
throw
throw
wade
fall

fall
remove
knoll
together
hill

hill
hump
ball

*pexkw-a:xkwi-Oencye:-7t-amwa TI fist

*pexkw-a:xkwi-Oency-
*pexkw-a:xkwi-hsin-wa
*pexkw-ahpici-kani
*pexkw-ahpita:-wa
*pexkw-ahpitaw-e:wa
*pexkw-ahpite:wi
*paBkwe:-nci-ke:-wa
*paBkwe:-m-e:wa
*pabkwe:-n-e:wa
*paBkwe:-ni-ke:-wa
*paBkwe:-§-amaw-e:wa
*paOkwe:-§-amwa
*paBkwe:-si-ke:-wa
*paBkwe:-nt-am-wa
*paBkwe:-hkweO-e:wa
*paBkwe:-hkwet-amwa
*pexkwi-ka:pawi-wali
*pexkwi-kanawe:-wa
*pehkwi-hta:-wa
*pexkwi-tempe:-wa
*paBkwi-wiBe:-wa
*pehkw-ah-amwa
*pehkwi-h-eso-wa
*pehkwi-h-e:wa
*pehkwi-h-etwi-waki
*pehkwi-ho-wa
*pexkw-ask-i
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handful
lump
bundle
bundle
bundle
bundle
bite
bite
remove
remove
cut
slice
slice
bite
cut

cut
stand
lump
free
lump
remove
open
free
free
free
free
bushes



+po:¢Be:wi
+po:éi:kwehwe:wa
+po:¢inetke:liwa
+po:Cipaliwi
+po:Ciwe:pene:wa
+po:O¢ike:wa
+po:Bhetiwaki
+po:6hiwe:wa
+po:Bipaliwa
+po:Biwe:phwe:wa
+po:Bta?Owanwi
+po:na:imowa
+po:na:mo:wa
+po:na:taka:wa
+po:nacike:wa
+po:nakana:me:wa
+po:nakana:tamwa
+po:nalo?kye:wa
+po:name:wa
+po:na?Bawe:wa
+po:na?Benamwa
+po:na?Oike:wa
+po:na?Gwe:wa
+po:natamwa
+po:natwe:mowa

+po:neBe:wetkwe:wa

+po:nekwa:mowa
+po:nepye:wa
+po:nefBa?Bamwa
+po:ne?kawiwi
+po:nihetiwaki
+po:nika:pawiwa
+po:nike:wa
+po:nina:ke:wa
+po:ninatta:wa
+po:nipaliwa
+po:niptawiwa
+po:ni?Be:wa
+po:ni?Qenwi
+po:nitkama:wa
+po:ni?§imowa

*po:néi-Tle:-wi
*po:né-i:nkwe:-hw-e:wa
*po:nci-neBke:-li-wa
*po:néi-pal-i-wi
*po:néi-we:p-en-e:wa
*po:si-héi-ke:-wa
*po:si-h-etwi-waki
*po:si-h-iwe:-wa
*po:si-pali-wa
*po:si-we:p-ahw-e:wa
*po:si-ht-a: ?sw-anwi
*po:n-a:Cyemo-wa
*po:n-a:mo:-wa
*po:n-a:taka:-wa
*po:n-anci-ke:-wa
*po:n-akana:m-e:wa
*po:n-akana:nt-amwa
*po:n-aBoxkye:-wa
*po:n-am-e:wa
*po:n-alsaw-e:wa
*po:n-a:70-en-amwa
*po:n-a:{si-ke:-wa
*po:n-a:?swe:-wa
*po:n-ant-amwa
*po:n-atwe:mo-wa
*po:n-es-e:wehkwe:-wa
*po:n-enkwa:mo-wa
*po:n-epye:-wa
*po:n-ehB-a:?s-amwa
*po:n-ehkawi-wi
*po:n-i:-h-etwi-waki
*po:ni-ka:pawi-wa
*po:ni-ke:-wa
*po:ni-na:k-e:-wa
*po:ni-na:-fta:-wa
*po:ni-pali-wa
*po:ni-pahtawi-wa
*po:ni-7le:-wa
*po:ni-hBen-wi
*po:ni-hkama:-wa
*po:ni-h§imo-wa
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enter into
enter into
hole
hole
hole
load
ride
ride
embark
load
load
stop
quit
swim
stop
stop
stop
stop
stop
stop
stop
stop
stop
stop
stop
stop
stop
cease
stop
stop
cease
cease
stop
cease
stop
quit
stop
stop
quit
stop
stop



+po:nifsinwa
+po:nitehe:wa
+po:nito:neskawiwa
+po:niwe:wa
+po:niwe:we:keBiwa
+po:niwe’kamwa
+po:niwetkawe:wa
+po:no:me:wa
+po:no:tamwa
+po:n?skawiwa
+po:nwe:tamwa
+po:nwe:we:kati
+ponwe:we:namwa
+po:nwe:we:wi
+po:nwe:we?Benwi
+po:nwo?0e:wa
+po:ta:lakenamwa
+po:tawa:Cikan
+po:tawa:Bowa
+po:tawa:kani
+po:tawa:te:wi
+po:tawawitamwa
+poksime:wa
+poksinwa
+pokskamawe:wa
+pokskawiwa
+pokskawiwi
+potkece:Swe:wa
+po?kepye:kiwa
+potkeswe:wa
+porkilecehe:wa
+potkipaliwi
+poTkitepehwe:wa
+po?koBowa
+potkoneBowa
+pofkwa’kamikOGenwi
+potkwalkamiksinwa
+pofkwa?kene:wa
+potkwatsiwa
+potkwatelamawe:wa
+potkwatelawe:wa

*po:ni-h§in-wa
*po:ni-te:he:-wa
*po:ni-to:ne:-Skawi-wa
*po:ni-we:-wa
*po:ni-we:we:k-esi-wa
*po:n-iwehk-amwa
*po:n-iwehkaw-e:wa
*po:n-o:m-e:wa
*po:n-o:nt-amwa
*po:n-eskawi-wa
*po:n-we:-t-amwa
*po:n-we:we:k-atwi
*po:n-we:we:-n-amwa
*po:n-we:we:-wi
*po:n-we:we:-hBen-wi
*po:n-wohBe:-wa
*po:nt-a:Bak-en-amwa
*po:taw-a:Ci-kan-
*po:taw-a:so-wa
*po:taw-a:kan-i
*po:taw-a:te:-wi
*po:taw-awit-amwa
*po:xki-h§im-e:wa
*po:xki-h§in-wa

*po:xkw-eSk-amaw-e:wa

*po:xkw-eSkawi-wa
*po:xkw-eskawi-wi
*po:xk-ecCye:-Sw-e:wa
*po:xk-epye:ki-wa
*po:xk-esw-e:wa

*po:xki-Oencye:-h-e:wa

*po:xki-pali-wi

*po:xki-tempe:-hw-e:wa

*po:xkw-eso-wa
*po:xkw-en-eso-wa

*po:xkw-axkamiki-hGen-wi
*po:xkw-axkamiki-h§in-wa

*po:xkw-a:xk-en-e:wa
*po:xkw-a: 1§i-wa

*po:xkw-at-el-amaw-e:wa

*po:xkw-at-elaw-e:wa
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TA

TA
TA

quit
cease
stop
cease
cease
stop
stop
cease
cease
stop
stop
stop
stop
stop
stop
stop
hole
chimney
fire
fireplace
fire
fire
break
break
break
break
break
open
open
open
break
across
open
break
break
across
across
break
wind
break
break



+po?kwatenamwa
+potkwhwe:wa
+potkwika:te:wa
+potkwikanaweBowa
+pofkwine?ke:pele:wa
+portkwinetke:wa
+potkwipali?ta:wa
+portkwipal?the:wa
+potkwilsime:wa
+pofkwitepe-kana:me:wa
+potkwiwile?Sinwa
+potkwowe:wa
+po?pokskawiwa
+pofpokskawiwi
+po?po:tawile:wa
+po?po:tawitamwa
+ppawi:wa
+ppawipalitta:wa
+ppawipalthe:wa
+ppawil§ime:wa
+ppawiwe:pene:wa
+ppawthamwa
+psipaliwa
+pSipitamwa
+pSka:pa:taka:wa
+pska:pa?Qenwi
+pska:pene:wa
+pska:pi:wa
+pska:pi:wi
+pska:pipeBowa
+pska:pipete:wi
+pska:piphiwe:wa
+pska:piptawiwa
+pska:piwele:wa
+pska:piweta:wa
+pSka:piwetamawe:wa
+pska:pkosiwe:wa
+pSkakana:me:wa
+pSkakana:tamwa
+pSkalehe:wa
+pskale?Oeta:wa

*po:xkw-at-en-amwa
*po:xkw-ahw-e:wa
*po:xkwi-ka:te:-wa
*po:xkwi-kanaw-eso-wa
*po:xkwi-neBke:-peb-e:wa
*po:xkwi-neQke:-wa
*po:xkwi-pali-hta:-wa
*po:xkwi-pali-h-e:wa
*po:xkwi-h§im-e:wa

*po:xkwi-tempe:-kana:m-e:wa

*po:xkwi-wiOe:-h§in-wa
*po:xkw-owe:-wa
*po:hpo:xkw-eskawi-wa
*po:hpo:xkw-eskawi-wi
*po:hpo:tawi-6-e:wa
*po:hpo:tawi-t-amwa
*pahpaw-i:-wa
*pahpawi-pali-hta:-wa
*pahpawi-pali-h-e:wa
*pahpawi-him-e:wa
*pahpawi-we:p-en-e:wa
*pahpaw-ah-amwa
*pwe?§i-pali-wa
*pwe?Si-pit-amwa
*pesk-a:p-a:taka:-wa
*pesk-a:p-a:76en-wi
*pesk-a:p-en-e:wa
*pesk-a:p-i:-wa
*pesk-a:p-i:-wi
*pesk-a:pi-peso-wa
*pesk-a:pi-pete:-wi
*pesk-a:pi-pah-iwe:-wa
*pesk-a:pi-pahtawi-wa
*pesk-a:pi-wel-e:wa
*pesk-a:pi-weta:-wa
*pesk-a:pi-wet-amaw-e:wa
*pesk-a:p-ehkwes-iwe:-wa
*pesk-akana:m-e:wa
*pesk-akana:nt-amwa
*peskale:-h-e:wa
*peskale:-hOeta:-wa
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break
break

leg
break

burst
burst
break
head
break
break
break
break
blow
blow
shake
shake
shake
knock
shake
beat
put on
put on
swim
sail
back
return
return
drive
drive
back
run
bring
bring
bring
row
bend
bend
enrage
fire



+pskale?ta:wa
+pskBenwi
+p§kOeta:wa
+pskikwa:le:wa
+psSkikwa:tamwa
+pskipele:wa
+pskipeta:wa
+pSkkawiwi
+pskolamwa
+pskonamawe:wa
+pSkonamwa
+pSkone:wa
+pSkosamawe:wa
+pskosamwa
+pskosike:wa
+psksime:wa
+pSkSinwa
+pSkwa:patamwa
+pSkwakana:me:wa
+pskwipele:wa
+pSkwipota:wa
+ptatene:wa
+pteSamwa
+pthwiwe:wa
+ptSkawe:wa
+ptdkawike:wa
+pwa:lamwa
+pwa:le:wa
+pwa:wacike:wa
+pwa:wame:wa
+pwa:watamwa
+pwa:wate:wa
+pwa:wi:wa
+pwa:wileShwe:wa
+pwa:wo:tamwa
+pwa:wthe:wa
+pwapkwe:liwa
+pwapsSkawiwa
+pwapskawiwi
+pwa?pa:kone?Genwi
+pwafpa:kone?sinwa

*peskale:-hta:-wa
*peski-hOen-wi
*peski-hOeta:-wa
*peski-kwa:0-e:wa
*peski-kwa:t-amwa
*peski-peO-e:wa
*peski-peta:-wa
*pesk-ehkawi-wi
*peskw-el-amwa
*peskw-en-amaw-e:wa
*peskw-en-amwa
*peskw-en-e:wa
*paskw-eS-amaw-e:wa
*paskw-eS-amwa
*pasSkw-esi-ke:-wa
*peski-hsim-e:wa
*peski-hsin-wa
*peSkw-a:pant-amwa
*peSkw-akana:m-e:wa
*peskwi-peB-e:wa
*peskwi-pweta:-wa
*peft-ant-en-e:wa
*pert-e§-amwa
*pett-ahw-iwe:-wa
*pett-eSkaw-e:wa
*pelt-eskawi-ke:-wa
*pwa:6-amwa
*pwa:B-e:wa
*pwa:w-anci-ke:-wa
*pwa:w-am-e:wa
*pwa:w-ant-amwa
*pwa:w-ate:-wa
*pwa:w-i:-wa
*pwa:wi-8-esihw-e:wa
*pwa:w-o:nt-amwa
*pwa:wi-h-e:-wa
*pwaxp-exkwe:-li-wa
*pwaxp-eskawi-wa
*pwaxp-eSkawi-wi

*pwaxp-a:kone:-hBen-wi
*pwaxp-a:kone:-h§in-wa
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light

bend

bend

hem

hem

bend

bend
bend

miss

untie

untie

untie

cut

cut

cut

curve
curve

see

miss

untie

untie

by accident
by accident
by mistake
by mistake
by mistake
fail

fail

fail

fail

fail

carry
pregnant
carry

fail

carry
through
hole

hole

hole

hole



+pwalpa:mo:wa
+pwalpa:pame:wa
+pwatpa:piwa
+pwa?pakana:me:wa
+pwatpakana:tamwa
+pwatpatkwika:wi
+pwalpe ya:pame:wa
+pwa’penamawe:wa
+pwaipenamwa
+pwalpene:wa
+pwalpi:wa
+pwalpika:pawiwa
+pwalpipeBowa
+pwalpo:te:wa
+pwalpwe:we?Benwi
+pwalpwe:we?sinwa
+pwe:kitwanwi
+pya:palitta:wa
+pya:paliwa
+pya:peciwa
+pya:ptawiwa
+pya:te:makati
+pya:te:wa
+pya:te:wiCime:wa
+pya:te:wipaliwi
+pya:te:wipeBowa
+pya:te:wipete:wi
+pya:te:wipokowa
+pya:te:wiptawiwa
+pya:te:wiftta:wa
+pya:te:wthe:wa
+pye:Chiwe:wa
+pye:¢i:wa
+pye:¢ika:Bowa
+pye:Ciken
+pye:Cikenwi
+pye:Cikhe:wa
+pye:cikiwa
+pye:cikta:wa
+pye:¢ile?kawe:wa
+pye:¢ime?Oe:wa

*pwaxp-a:mo:-wa
*pwaxp-a:pam-e:wa
*pwaxp-a:pi-wa
*pwaxp-akana:m-e:wa
*pwaxp-akana:nt-amwa
*pwaxp-a:xkwi-ka:-wi

*pwaxpe:-y-a:pam-e:wa

*pwaxp-en-amaw-e:wa
*pwaxp-en-amwa
*pwaxp-en-e:-wa
*pwaxp-i:--wa
*pwaxpi-ka:pawi-wa
*pwaxpi-peso-wa
*pwaxp-o:te:-wa

*pwaxp-we:we:-hBen-wi
*pwaxp-we:we:-hsin-wa

*pwe:kitw-anwi
*pya:-pali-hta:-wa
*pya:-pal-i-wa
*pya:-peci-wa
*pya-:pahtaw-i-wa
*pya:te:-makatwi
*pya:te:-wa
*pya.te:wi-Cime:-wa
*pya:te:wi-pali-wi
*pya:te:wi-peso-wa
*pya:te:wi-pete:-wi
*pya:te:wi-poko-wa
*pya.te.wi-pahtawi-wa
*pya:te:wi-hta:-wa
*pya:te:wi-h-e;wa
*pye:¢i-h-iwe:-wa
*pye:¢-i--wa
*pye:Ci-ka:so-wa
*pye:Ci-ken-
*pye:¢i-ken-wi
*pye:Ci-ki-h-e:wa
*pye:Ci-ki-wa
*pye:éi-ki-hta:-wa
*pye:Ci-0-ehkaw-e:wa
*pye:Ci-mehOe:-wa
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through
through
through
break
break
seep
hole
break
break
break
through
through
through
opening
through
through
fart
hither
hither
hither
run
arrive
arrive
reach

to the end
reach
reach
reach
reach
reach
reach
hither
hither
forth
vegetables
forth
forth
forth
forth
hither
bring



+pye:¢imyawa 8ow
+pye:Cimyawa?te: wi
+pye:Cimyawekwati
+pye:Cimyawime:wa
+pye:Cimyawitamwa
+pye:cipeBowa
+pye:Cipete:wi
+pye:Ciphetiwaki
+pye:Cipkwane:piwa
+pye:Ciptawiwa
+pye:Cisi:kane?§inwa
+pye:Cisi-kane?ta:wa
+pye:Cita:cike:wa
+pye:éita:éime:wa
+pye:Cita:Cta:wa
+pye:éita:pya:Bowa
+pye:Cita:pye:wa
+pye:Citiye?§inwa
+pye:Cito:neSkawiwa
+pye:Ciweta:wa
+pye:Ba:patamwa
+pye:Biwe:wa
+pye:Okawiwa
+pye:letiBowa
+pye:lotamwa
+pye:lotawe:wa

+pye:ta:87amika:pawiwa
+pye:ta-kemwo?8e:wa

+pye:ta:konaki:wa
+pye:ta:kone:wa
+pye:ta:po:wale:wa
+pye:ta:pye:kamowa
+pye:ta:pye:kiphe:wa
+pye:ta:pyefke:wa
+pye:ta:Se:wa
+pye:ta:taka:wa
+pye:ta:totamwa
+pye:ta:wale:wa
+pye:ta:waletiwaki
+pye:ta:wata:wa
+pye:ta:wate:wa

*pye:¢i-myaw-a: 1so-w

*pye:Ci-myaw-a: ft-e:wi
*pye:¢i-myaw-ekw-atwi

*pye:¢i-myawi-m-e:wa

*pye:Ci-myawi-nt-amwa

*pye:Ci-peso-wa
*pye:Ci-pete:-wi
*pye:Ci-pah-etwi-waki

*pye:Ci-peBkwane:-pi-wa

*pye:Ci-pahtawi-wa

*pye:¢i-Syi:kane:-h§in-wa
*pye:Ci-Syi-kane:-7ta:-wa

*pye:Ci-ta:Ci-ke:-wa
*pye:Ci-ta:¢im-e:wa
*pye:Ci-ta:Cihta:-wa
*pye:Ci-ta:pya:-so-wa
*pye:Ci-ta:pye:-wa
*pye:Ci-twiye:-hSin-wa

*pye:Ci-to:ne:-Skawi-wa

*pye:Ci-weta:-wa
*pye:s-a:pant-amwa
*pye:s-iwe:-wa
*pye:s-ehkawi-wa
*pye:0-etwi-so-wa
*pye:-Oot-amwa
*pye:-Botaw-e:wa

*pye:t-a:87ami-ka:pawi-wa
*pye:t-a:kem-wohOe:-wa

*pye:t-a:konak-i:-wa
*pye:t-a:kone:-wa
*pye:t-a:po:w-al-e:wa

*pye:t-a:pye:k-amo-wa
*pye:t-a:pye:ki-pah-e:wa

*pye:t-a:pye:-hke:-wa
*pye:t-a:nSe:-wa
*pye:t-a:taka:-wa
*pye:t-a:tot-amwa
*pye:t-a:wal-e:wa
*pye:t-a:wal-etwi-waki
*pye:t-a:wata:-wa
*pye:t-a:wate:-wa
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hither
hither
hither
hither
hither
come
come
approach
hither
run
hither
hither
hither
hither
hither
hither
hither
hither
hither
hither
hither
bring
hither
hither
hither
hither
hither
come
come
come
hither
hither
hither
hither
come
hither
hither
hither
hither
hither
bring



+pye:tacike:wa
+pye:tahkwe:we:wa
+pye:tahote:wi
+pye:tahwiwa
+pye:tala:mwiwa
+pye:tame:wa
+pye:tatOwe:wa
+pye:tatkawe:wa
+pye:tatamwa
+pye:tatawiltawe:wa
+pye:tatawhe:wa
+pye:tBemwe:wa
+pye:teleShwe:w
+pye:tenamwa
+pye:tesa:pame;:wa
+pye:teSa:patamwa
+pye:teShamawe:wa
+pye:teShamwa
+pye:teShwe:wa
+pye:tewe:leme:wa
+pye:tewe:letamwa
+pye:thokwiwa
+pye:tkama:wa
+pye:tkamik
+pye:tkwe?sinwa
tpye:totamwa
+pye:tSkoSiwe:wa
+pye:twe:wa:teBiwa

t+pye.twe:we:la.tamwa

+pye:twe:we:mikati
+pye:twe:we:pete:wi

+pye:twe:we:poBowa

+pye:twe:we:wi
+pye:twe:weskamwa
+pye:two?Bale:wa
+pye:yatiiwa
+pyephowa
+pyeptawiwa
+pye?cike:wa
+pyelpeBowa
+pyelpele:wa

*pye:t-anci-ke:-wa
*pye:t-ah-eOkwe:w-e:-wa
*pye:t-a:hw-ete:-wi
*pye:t-a:hwi-wa
*pye:t-aBa:mwi-wa
*pye:t-am-e:wa
*pye:t-a:’swe:-wa
*pye:t-a:xk-aw-e:wa
*pye:t-ant-amwa
*pye:t-at-awi-htaw-e:wa
*pye:t-at-awi-h-e:-wa
*pye:t-al@emwe:-wa
*pye:t-e8-eSihw-e:w
*pye:t-en-amwa
*pye:t-e§-a:pam-e:wa
*pye:t-eS-a:pant-amwa
*pye:t-esih-amaw-e:wa
*pye:t-esih-amwa
*pye:t-eSihw-e:wa
*pye:tew-e:lem-e:wa
*pye:tew-e:lent-amwa
*pye:t-ahw-ekwi-wa
*pye:t-ehkama:-wa
*pye:t-axkamik-
*pye:t-exkwe:-hsin-wa
*pye:t-ot-amwa
*pye:t-ask-wes-iwe:-wa
*pye:t-we:w-a:t-esi-wa
*pye:t-we:we:-Oa:nt-amwa
*pye:t-we:we:-mikat-wi
*pye:t-we:we:-pete:-wi
*pye:t-we:we:-pweso-wa
*pye:t-we:we:-wi
*pye:t-we:we:-Sk-amwa
*pye:t-wohOal-e:wa
*pye:-y-a: ?5i-wa
*pye:h-paho-wa
*pye:h-pahtawi-wa
*pye:-héi-ke:-wa
*pye:h-peso-wa
*pye:h-peB-e:wa
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Al  hither
Al  bring
[I  hither
Al  hither
Al  hither
TA hither
Al hither
TA hither
TI hither
TA hither
TA hither
Al bring
TA hither
TI  hither
TA come
TI come
TA hither
TI  hither
TA hither
TA arrive
TI arrive
Al hither
Al smoke
NI  hither
Al  hither
TI  hither
Al  bring
Al  hither
TI come
i hither
II  hither
Al  hither
II  hither
TI  hither
TA hither
Al come down
Al  hither
Al  hither
Al  wait
Al  hither
TA hither



+pyelpetamwa
+pyelpete:wi
+pye?pokowa
+pye?pokwe:makati

*pye:h-pet-amwa
*pye:h-pete:-wi
*pye:h-poko-wa
*pye:h-pokwe:-makat-wi
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I
Al
II

hither
hither
hither
hither



Appendix 3

The user’s Manual for PHONO is reproduced here with the permission of the author.

USING PHONO

Contents:

1. Introduction.
[.1. What is PHONO?
1.2. The accompanying models.
1.3. Theoretical disclaimers.
1.4. Distribution and feedback.

2. Getting started.

3. Operating an existing model.
3.1. Interactive mode.
3.1.1. Keyboard input.
3.1.2. Screen output.
3.2. Batch mode.

4. Creating and editing models.
4.1. Editing an Alphabet.
4.2. Editing rule Makeup.
4.2.1. Rule notation.
4.2.1.1. Feature-names.
.2.1.2. Location-expressions.
4.2.1.3. The seven line-types.
4.2.2. Using the Makeup Editor.
4.2.3. Bypassing the Makeup Editor.
4.3. Editing rule Order.
4.4. Editing Word Pairs (for Batch mode).

1. INTRODUCTION

1.1. What is PHONO?
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PHONO (Version 3.2 — 1994) is a software tool (running under MS-DOS, programmed in
Turbo Pascal) for developing and testing models of regular historical sound change. For this
purpose, a model consists essentially of an ordered set of sound-change rules. PHONO
reads the makeup of the rules from one data file, and the order of the rules from a second
data file. Ancestor words are usually typed on the keyboard. PHONO applies the rules in
the given order to the ancestor word and displays on the screen the successive stages of
development and the final descendant form.

If you wish to test a sound-change model for which you have an ordered set of rules and a
set of ancestor words, or if you teach about the operation of regular sound change, PHONO
may be useful to you. The program deals with just one line of descendancy at a time (rather
than deriving sister languages simultaneously). It simulates only “downstream” derivation
(that is, PHONO cannot put a sound-change model “into reverse” and project upstream to
generate ancestor words). Thus PHONO does not carry out directly the process of
comparative reconstruction (one ancestor word from many descendants), although it may
indirectly help in that enterprise by testing hypotheses.

Models may be based in any language family, and ancestor words may be either documented
(as for example Latin, in the case of the Spanish model described below) or reconstructed
(as for many other languages). PHONO can handle words up to 20 characters long.

1.2. The accompanying models: SPAN1 and IGPAY.

PHONO was developed in conjunction with a model for Spanish (SPAN1), which is included
on the diskette. That model is derived mainly from C. P. Otero, Evolucion y revolucion en
romance (Barcelona: Seix Barral, 1971), and from S. L. Hartman, “An Outline of Spanish
Historical Phonology™ (Papers in Linguistics, 7 [1974], 123-191). Ifyou intend to alter this
model, you are advised first to make a copy of it (e.g. SPANZ2) and then to work with the
copy. Note in particular that the files SPAN1.MAK and SPAN1.ORD both contain
comments enclosed in quotation marks. These comments are invisible to PHONO, and they
will be deleted if you save the model under the same name, “SPAN1". (A future version of
PHONO will enable you to edit and save comments like these, using the internal editors.)
To copy the model, before starting PHONO, use the DOS “copy” command, for example

as follows:
copy spanl.* span2.*

Some aspects of the model SPANI1 are explained in the file
SPAN1.DOC.
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The model SPANI1 has “Old Orthographic rules” (see Section 4.3.1 below) that enable it to
receive keyboard input in standard Latin orthography (by interpreting <c> as [k], <x> as
[ks], etc.). With this model, use a following colon <:> to indicate long vowels, as in “lu:na”

or “vita”.

Also on the diskette is a simple demonstration model, IGPAY, which receives (English)
words and applies a sequence of two rules to convert the words to Pig Latin (children's

“secret” language).

1.3. Theoretical disclaimers.

Insofar as PHONO's operation depends on assumptions about phonological theory, five
disclaimers are offered:

-- PHONO and models testable by it deal only with regular change; they make no claim
about exceptional changes or failures to change.

-- PHONO and models testable by it make no claim as to whether rules “describe”,
“explain”, “cause”, “reflect”, or merely “correspond to” actual sound changes - the
relationships within and among rules remain the same.

- Except for the “Persistent” rules (see Section 4.3.3 below), PHONO treats rules as
basically sequential in history -- it does not model the possible situation of rules coexisting
and competing for input.

-- The binary-feature notation used for encoding the makeup of rules is chosen for its
precision and versatility, but there is no intention for it to represent speakers’ “psychological
reality”, nor to embody any other theoretical claim.

— PHONO makes no claim about how or why sound changes are propagated through social
and geographical space.
1.4. Distribution and feedback.

PHONO is intended for distribution on a monetarily “free” or cost-only basis. In exchange
for its use, you are requested to do two things:

-- Acknowledge the use of PHONO in any resulting publication.
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— Inform the author of any significant uses you make of the program, and of your
suggestions for improving either PHONO or the model SPAN1:

Lee Hartman

Department of Foreign Languages
Southemn Illinois University
Carbondale, IL 62901-4521
US.A.

ga5123 @ siucvmb.bitnet

ga5123 @ siucvmb.siu.edu

If you are using PHONO and you have electronic mail, you can subscribe to an electronic
mailing list dedicated to discussion among users of PHONO. Send a message to the

following address:
listserver @ cscs.com

Make the body (not the Subject Line) of the message as follows:

subscribe phono <your name>

Later, if you choose to cancel your subscription, send the following message to the
same address:

unsubscribe phono

In using the mailing list, please note that your questions and comments to be
“broadcast” to all subscribers should be sent to 2 different address, namely the following:

phono @ cscs.com

2. GETTING STARTED

PHONO works best when operated on a hard disk. Create a directory -- for example
“PHONO” — and use the DOS “copy” command to copy all the files from the diskette into
that directory (e.g. “copy a:*.* c:\phono™). The thirteen files on the diskette are the

following:

README -- This manual.
PHONO.EXE -- The PHONO program itself.
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PHONO.HLP - Text for the Help screens.

SPANI1.ALF — Alphabet for the model SPANT1.

SPAN1.MAK -- Rule Makeup for the model SPANT1.

SPANI1.ORD -- Rule Order for the model SPANT.

SPANI1.PAR -- Word Pairs for Batch runs with the model
SPANI.

SPANI.DOC - Documentation of the model SPANI.

IGPAY.ALF - Alphabet for the model IGPAY.

IGPAY MAK -- Rule Makeup for the model IGPAY'.

IGPAY.ORD -- Rule Order for the model IGPAY.

IGPAY .PAR -- Word pairs for Batch runs with the model
IGPAY.

BETA.QES -- A questionnaire for beta-testers.

To start the program, in the directory where PHONO.EXE is located, type “PHONO” and
press <Enter> . After you have read the “Welcome” screen, press any key to go to the
Choose Model menu. There, press the Arrow Keys to move the highlight to the name of the
model you wish to work with, and then press the <Enter> key. You may choose from
among the names of models or parts of models that exist on the disk, or select “(new
model)” to create a new model (choosing the latter will open a field for you to type the name
of your new model).

Choosing a model will take you to the Edit/Run menu for that model. In this menu, and in
editing screens where initials of choices are highlighted, you may choose by pressing the
corresponding letter key.

You can choose to edit any of the three parts of the model: Alphabet, Makeup, or Order.
(To edit the associated Word Pairs, for Batch testing, you have to quit PHONO and use a
word-processor.)

You may run the model either in the [nteractive mode (the usual way — you type one word
at a time on the keyboard, and PHONO shows its whole derivation on the screen), or in the
Batch mode (PHONO reads a list of Word Pairs -- ancestor and known descendant -- from
a file on the disk, and compares its derived results with known descendant words). After a
run in the Batch mode, you may choose to run a Word Trace (to list the derivational history
of each word) or a Rule Trace (to summarize the functional load of each rule).

Everywhere in PHONO you may quit the current procedure by pressing the <Esc> key, and
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you may get Help by pressing the <F1> key. In some menus and editing screens, different
Help screens are available depending on the current location of the highlight.

3. OPERATING AN EXISTING MODEL

If all three of the three essential files of a model exist -- Alphabet, Makeup, and Order - then
the model can be operated in the Interactive mode, which is the primary way of using
PHONO. A secondary way, the Batch mode, can be run to test the integrity of a model
during its development. Running in the Batch mode requires the existence of a fourth file
-- <model name>PAR -- containing any number of pairs of words (ancestor and known
descendant). In the Batch mode, the descendant word derived by the model is compared to
the known-descendant word (input from the Pair file), and the match is recorded as either

“good” or “bad”.
3.1. Interactive mode

In the Interactive mode, you type the ancestor word. Then, when you press the <Enter>
key, PHONO will perform the derivation and display its successive stages. Press the
Spacebar to enter another word, or <Esc> to quit.

3.1.1. Keyboard input.

The Alphabet (see Section 4.1 below) of each model provides conventions for entering
ancestor words on the keyboard. By editing the Alphabet, you may assign to any keyboard
character any set of feature values. In addition, you can have PHONO readjust any feature
values at the beginning of each derivation, by means of “Old Orthographic™ rules (Section
4.3.1). In this way, a phonological segment that has no direct equivalent on the keyboard
may be represented, for example, by a digraph: the voiced bilabial fricative could be entered
as the two-key sequence <b><h> -- in conjunction with an Orthographic rule that makes /b/
fricative when followed by /lv, and then deletes the /i/. Orthographic rules exist only for the
convenience of keyboard input; they have no phonological significance.

3.1.2. Screen output.
The same Alphabet used for input also is the basis of screen output, except that output is not
limited to the keyboard characters, but rather can, in principle, use any of the 255 characters
of ASCII code. In addition, any character of output can be modified by “feature-based

diacritics”, as described in Section 4.1 below.

In the output display of the derivation, for each stage of the word, each segment is written
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using the nearest equivalent character from the Alphabet's set of ASCII characters. Where
there is an imperfect match between the values of the output segment and those of the
character in the Alphabet, PHONO highlights the character in the screen display and follows
the word with the signs and names of the features whose values differ. If more than one
segment in the same string is highlighted, the respective diacritics are divided by the slashbar,
“/”. In order to interpret the output of a model with phonetic precision, you need to be
familiar with the default feature values of that model's Alphabet.

3.2. Batch mode (with Word Trace and Rule Trace).

Each time a model is altered, it should be retested in the Batch mode — otherwise, alterations
made for the sake of one set of words may cause errors for some other set. Such false steps
in the development of models should be detected early, so that they can be undone.

In the Batch mode, PHONO reads -- from the model's Word Pair file (e.g. SPAN1.PAR) —-
any number of pairs of ancestor and known-descendant words. It passes each ancestor
through derivation by the model, and finally it compares the result with the known
descendant from input. “Good” matches are recorded in a file GOOD.OUT, and “bad” ones

in BAD.OUT.

At the beginning of Batch testing, you may choose to record each operation of each rule in
a disk file (TRACE.RAW). After the Batch test, using this record, the Word Trace
procedure can generate the derivational history of each word (i.e. a chronological list of the
rules that act on the word); or Rule Trace can generate a summary of each rule's functional
load (i.e., for each rule, a list of the words that the rule acts upon).

Unlike Word Trace, the Rule Trace procedure uses a large amount of memory. If you wish
to run the model again after performing a Rule Trace, you may need to reload the model:
go to the Choose Model menu and choose the model again.

If the list of Word Pairs is very long, some Batch running or Trace procedures may require
that you break the list into two or more parts to be run spearately.

4. CREATING AND EDITING MODELS.

When you choose to create a new model, you are first asked to type its name, with a
maximum of eight characters. Then the new model will be initialized with a starting
Alphabet and one “dummy” rule as a template for editing. First edit the Alphabet, then
modify the dummy rule and insert additional rules. Finally, set the rules in order. Then
return to the Edit/Run menu for an Interactive run.
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The three necessary components of a model - its Alphabet and the Makeup and Order of
its rules -- must be created in this sequence: that is, the Alphabet should be edited to
completion before Makeup is written, and rules must exist in Makeup before their Order can
be edited. (Additionally, if the model is to be tested in the Batch mode, there must be a file
of Word Pairs associated with the model.)

For the Alphabet and for the Makeup of rules, every segment and every change is
represented in terms of binary phonological features, fully specified. This notation is chosen
because it is precise, versatile, and easily handled by the program. For efficiency of notation,
feature redundancies (entailment, markedness, etc.) such as [-consonantal] -> [-strident] or
[+round] -> [+back] can be factored out of sound-change rules, if desired, by writing the
redundancies as Persistent rules (Section 4.3.3 below).

4.1. Editing an Alphabet.

Each model has its own Alphabet -- used both for input and for output -- which consists of
three parts, corresponding to three fields in the screen of the Alphabet Editor (see Figure 1):
(1) a set of up to 70 characters, selected from among the 255 ASCII characters, displayed
in a row at the top; (2) a set of up to 23 binary features, named by the user, listed at the left
edge of the screen; and (3) a fullly-specified set of binary values (+/-) for the features
corresponding to each character, shown in the remaining rows and columns of the screen
display. Each feature value may appear in the Alphabet represented by a “single” (+/-) or
“double” (#/=) sign, as explained below.

Figure 1: Sample Alphabet

IGPAY adzbfcgddeéfghiijklemniiodpgrs$tuivwxyz

cons -+t t==+++==+++++++=—=++F+++==+4=+=+
syllabic ### ## #H—————— ##—— ## ==
obstr ===#{{## == o e f = F == =H=F
high ——f= —+—f = —=f==—=—=f -+ # ~
low ## = - - —_—
back #h=—mmmmmm=m e R S S " S
round = ## #H =
coronal - #### ~—#=# ===t == F

anterior --—#f=f++-—fe=————f=ff=——f=tfz=tmmfo——t
distrib +++##F+++++++++++Httrr b=+
cont ++t=F===F+++=-F++ t+==###=++++#+#
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delrel bt t—tFF=F++F -ttt F -ttt =ttt =+ FE

strident ---—=#f=—-—t-——-ff-—ceace—e—o ##=——t———#
voice +++ f==##++=F=ttF#=t++++tt=—t===++F+=+#
nasal ###-—

tense ++t ==t te—ttt——tfmf————— ++4+=tt =+
long

stress =# =#———=# =# #

Initially, 2 new model is given a starting Alphabet, which you may edit. First edit the list of
feature-names:

— To move the highlight up or down the list, press the Arrow Keys or <Page Up> or <Page
Down>.

-- To insert a feature-name, move the highlight to one of the existing feature-names
(preferably one with values similar to those of the intended new feature), and then press
<Insert>. This opens a field for you to type the name of the new feature. Finally press
<Enter>. The new feature will appear below the highlighted one, and will at first duplicate
its binary values. Edit the new row of value signs as described below.

- To delete a feature-name (and its row of values), move the highlight to the name and press
<Delete>.

- To restore (undelete) a freshly deleted feature-name, press <Ctrl><Enter>.

-- To move a feature-name up or down the list, move the highlight to the name and press
<Ctrl><Page Up> or <Ctrl><Page Down>.

-- To discard an entire Alphabet and restart with PHONO's internal, defauit Alphabet, delete
all its feature-names.

After establishing the list of features, edit the character set:

-- To move the highlight along the row of characters, press the Arrow Keys or <Home>,
<End>, <Tab>, or <Shift><Tab>.

-- To insert a new character, first locate the highlight on the existing character whose feature
values are most similar to those of the new character; then press <Insert> (the values of the
existing character will be duplicated in the new column). Follow the instructions that appear
on the screen to choose from among the ASCII characters offered. Finally, alter any feature
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values that you wish. (Normally, you will alter at least one value: a character with all the
same double-signed values as one that appears earlier in the Alphabet will never be used in

output.)

- To delete a character (and its column of values), move the highlight to the character and
press <Delete>.

— To restore (undelete) a freshly deleted character, press <Ctri><Enter>.

-- To move a character (and its column of values) to the left or right in the order of the
character set, press <Ctrl> with the Left- or Right-Arrow Key.

- To discard an entire Alphabet and restart with PHONO's internal, default Alphabet, delete
all its characters.

Finally, edit the individual feature values in the body of the display. In order to choose
among the four possible values (+, -, #, =), you need to understand how they are used by

PHONO for input and output.

PHONO receives the input words as character strings and converts them to sets of feature
values, based on the values of the Alphabet, and ignoring the single/double distinction.

For output, on the other hand, to convert the feature values back to character strings,
PHONO first uses only the double signs (#/=) to assign each segment its nearest equivalent
character. Then the single signs (+/-) from the Alphabet are compared with those of the
output segment, and any differing values are displayed, following the character string, as
“feature-based diacritics™: signs and names of the differing features. For example, if the /dz/
affricate does not have a character of its own in the Alphabet's character inventory, it may
appear in output as “z”, highlighted — to indicate that it differs in some way from the defauit
/z/ -- and followed by the diacritic “~cont” to indicate that it is non-continuant, i.e. an

affricate.
In editing the feature values, use keys as follows:

-- To move around the display, press the Arrow Keys or <Page Up>, <Page Down>,
<Home>, <End>, <Tab>, or <Shift><Tab>.

- To alter a value, either type the new symbol (+, -, #, =) or press the Spacebar to rotate
among the four symbols.

-- To quit, when finished editing, press either <Enter> or <Esc>, and then follow the

126



instructions on the screen depending on whether or not you wish to save the Alphabet as
edited.

4.2. Editing rule makeup.

You can alter the makeup of rules by choosing “Makeup” in the Edit/Run Menu. In order
to edit rules, you need to know the basis of their notation system and how to use the

Makeup Editor.
4.2 1. Rule notation.

Most phonologists are familiar with a standard rule notation based on expressions such as
the following --

A->B/C_D
— meaning that element A changes into element B in the environment following element C
and preceding element D; in other words, each occurrence of the sequence CAD (known

as the rule's “structural description™) is changed into CBD (and the change of A to B is
called the “structural change™).

PHONO's rule notation portrays the structural description as a set of if-lines, and the
structural change as a set of then-lines. Specifically, the format of a rule consists of four
fields:
-- The name line, consisting of the rule's name (with a limit of 20 characters).
-~ Any number (up to 25) of if-lines, labeled in order by letters (A, B, C...).
-- Any number (up to 25) of then-lines, labeled in order by numerals (1, 2, 3...).
- The end line, consisting of the word “END” plus the rule name repeated.
The rule in Figure 2, taken from the model SPANI1, will serve as a typical example.

(The “open-mid™” vowels /e/ and /)/, portrayed here as [+low], become respectively the
diphthongs /je/ and /we/.)
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Figure 2: Example rule

DIPHTHONG “Late Latin open /€,Q/ -> Sp. /je,we/”
A: Band C “IF low vowel and not /a/ --"

B: +low(*) “(here, [+low] implies vowel: /€,Q,a/)”
C: back(*) = round(*) “[e back, ¢ round] -- excludes /a/”

1: -low(*) +high(*) -syllabic(*) “THEN turn vowel to glide”

2: INSERT e (*+1) “insert /e/ after glide”

3: stress(*+1) = stress(*) “new /e/ gets stress of input vowel”

4: -stress(*) “vowel-turned-glide loses stress”

END DIPHTHONG

There are four types of if-lines and five types of then-lines — with the Constant and Variable
types available for both functions - for a total of seven types, as shown in Figure 3.

Figure 3: Seven types of if- and then-lines

— Branching
If-lines -/ COUNT
L Constant -
Variable
DELETE Then-lines
INSERT |
SWAP -

The COUNT-type if-line, and the DELETE-, INSERT-, and SWAP-type then-lines
each begin with the name of their respective type as a keyword. If the rule has more than
one if-line, these must be interrelated in a hierarchy, through the use of Branching-type lines,
as described in Sections 4.2.1.3 and 4.2.2 below. In contrast, the then-lines are simply

applied cumulatively and in order.

If- and then-lines are composed mainly of feature-names and location-expressions. The
following sections explain these two building-blocks and how they are used to construct the
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seven types of lines.

42 1.1. Feature-names.

Feature-names (as listed in the Alphabet) may appear in rule makeup either signed (with “+”
or “-”) or unsigned. In addition to the feature-names that you arrange in editing the
Alphabet, there are three abstract features - named ALL, SEGMENT, and MARK - which
may be used in rules in the following ways:

— ALL refers to all features simultaneously. It can be used in a Variable-type if-line (Section
4.2.1.3 below) to refer to identical segments (useful for finding geminates). Likewise, ALL
can be used in a Variable-type then-line to carry out total assimilation (i.e. to produce
geminates).

— SEGMENT enables a COUNT-type if-line (Section 4.2.1.3 below) to count segments per
se, regardless of their feature values.

-- MARK is used when the complexity of a single phonological rule requires that it be
written for PHONO's interpreter as a series of two or more rules. Typically, the first of these
computational rules may mark a segment [+mark] for doom, to be changed or deleted if the
conditions of the following computational rule(s) are met. Generally such multi-phase rules
should be followed in the Order list by a rule (named, for example, UNMARK) to return all
residually marked segments to the normal status of [-mark]. This feature has nothing to do
with the concept of markedness in Prague School phonology.

4.2.1.2. Location-expressions.

Location-expressions can be recognized in the text of rules partly by the fact that they are
always enclosed in parentheses. There are three types of location-expressions: absolute,
relative, or by feature value (the latter used only in COUNT-type lines). An absolute or
relative location-expression may contain a positive or negative number, called its
“magnitude”. Absolute locations in the word are indicated simply with the number of their
magnitude - positive to count from the beginning of the word, or negative to count from the
end -- as in the following examples:

(1) = initial segment of the word
(2) = second segment

(-3) = third-from-last segment
(-1) = final segment
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Relative location-expressions, on the other hand, are based on the fact that every application
of a rule involves a scan of the word, from right to left, in search of the conditions of the
rule's structural description. Each segment has its moment as the focus of the scan, during
which, if the conditions are found, the change is carried out. Relative location-expressions
always contain an asterisk (*) to refer to this focus segment. Additionally, the expression
may contain a number for its magnitude, positive or negative, to refer to segments following
or preceding the focus, as in the following examples:

(*) = the focus segment
(*+1) = the segment following the focus segment
(*-2) = the second segment to the left of the focus segment

The third type of location, by feature value, is used only in COUNT-type if-lines (see Section
4.2.1.3 below, especially the third example of a COUNT-type line, labeled “D:”). Location
by feature value specifies a certain segment not by its position directly, but by the value of
one of its features, as explained below.

4.2.1.3. The seven line types.

By combining feature-names with location-expressions and a few additional elements, you
can form the seven types of if- and then-lines, as described below:

1) A Branching-type if-line joins two labels of following if-lines with a conjunction, either
AND or OR, as in the following example:

A: BorC

Most rules have more than one if-line, and in that usual case, the first if-line, labeled “A”,
must be a Branching line that states the relationship between lines B and C. Then B and C,
in turn, may be of other line types, or either of them may also branch, into D and E, and so
on. Line A, as the top member of a hierarchy, must represent all the if-lines of the rule
combined, and each if-line below line A must be represented in a Branching line somewhere
above itself.

2) A COUNT-type if-line carries out a left-to-right subscan from one segment to another
in the word, and it counts the number of occurrences of a given feature value between them.
The COUNT-type line consists of the following six items in order:

-- the keyword COUNT
-- a signed feature-name (the target feature value)
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— a location-expression for the head of the subscan
-- a location-expression for the foot of the subscan
— a sign of comparison (>, <, or =)

-- a numerical standard (0, 1, 2, etc.)

The example COUNT-type line below means “If the count of [+syllabic] segments
from the focus segment to the word's final segment, inclusive, is greater than two,...” That
is, the rule applies only from the beginning up to, but not including, the second to last vowel
in the word:

B: COUNT +syllabic (*) (-1)>2

In a COUNT-type line, the abstract feature value [+segment] may be used to count segments
per se. The following example, by insuring that the number of segments from focus to final
position is one, beans, in effect, “If the focus segment is word-final...”.

In a COUNT-type line, you have the option of specifying the head or the foot of the subscan
(or both) as locations by feature value. When the head of the subscan is located by feature
value, it refers - from the viewpoint of the focus segment - to the nearest preceding
instance of the specified value; and likewise, a location by feature value for the foot of the
subscan refers to the nearest following instance. The following example, from the model
SPANI, helps to locate the post-tonic vowel of a word: it counts vowels ([+syllabic]), in
a sequence reaching from the nearestrst stressed segment (necessarily a vowel) found to the
left of the focus, to the focus itself. If the number is exactly 2 (and if the focus segment is
a vowel) then the focus is on the first vowel after the stressed vowel:

D: COUNT +syllabic (+stress) (*) =2

COUNT-type lines have a broad variety of uses, as suggested by some additional examples
from the model for Spanish: to determine whether the focus segment is or is not initial or
final, to identify a vowel as belonging to the penultimate syllable, to identify a word as
polysyllabic or as unstressed, or to insure that no vowel intervenes between a marked agent
of change and the focus segment.

3) A Constant-type if-line or then-line — the simplest line-type - is made up of one or more
“units”, each consisting of a signed feature-name followed by a location-expression, as in the
following example:

-nasal(1)

This expression, in an if-line, means “If the initial segment is [-nasal]...”; or, in a
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then-line, “...then the initial segment becomes [-nasal].” Up to ten units can be concatenated
in a Constant-type line, with the implication that they are connected by AND, as in the

following example:
C: +syllabic(*) +low(*) -cons(*-1) -syllabic(*-1)
This if-line means “If the focus is a low vowel preceded by a glide...”

4) The Variable-type if-line or then-line corresponds to the Greek-letter variable signs (the
so-called alpha device) introduced in N. Chomsky and M. Halle, The Sound Pattern of
English (New York: Harper and Row, 1968), p. 83. A Variable-type line refers to the
dependence of one feature value in the word on another, as either equal or opposite. Used
as an if-line, the Variable line refers to various conditions of interdependency among feature
values. As a then-line, it appears in many rules of assimilation (signs equal) or dissimilation
(signs opposite). The Variable-type line consists of five elements, as follows:

- an unsigned feature-name (the focus feature)

-- a location-expression (the focus location)

- a sign of equality (=) or inequality (\=)

-- a second feature-name (the standard feature)

-- a second location-expression (the standard location)

The following example, repeated from the rule DIPHTHONG (Section 4.2.1 above) is a
Variable-type if-line specifying the natural class of the back-rounded and the
front-unrounded vowels together - [« back, ¢ round]:

C: back(*) = round(*)

Line 3 of the same rule is also of the Variable type, a then-line, stating that the value
of stress on the segment following the focus segment is made the same as the value of stress
on the focus segment (the effect of this, together with line 4 to unstress the focus segment,
is to shift stress one segment to the right).

3: stress(*+1) = stress(*)
A then-line for dissimilation uses the sign of inequality (\=). The following example
line expresses dissimilation of voicing from the following segment:

I: voice(*) \= voice(*+1)

5) A DELETE-type then-line deletes a specified segment. It consists of the keyword
DELETE and a location-expression. The following example would delete the word-final
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segment:
2: DELETEC(-1)

6) An INSERT-type then-line inserts a character from the Alphabet in a given location in
the word. It consists of three elements:

-- the keyword INSERT
-- the character to be inserted (the “new segment”)
— a location-expression

The following example -- repeated here from the rule DIPHTHONG (Section 4.2.1
above) - inserts the segment /e/ immediately after the focus segment:

2: INSERT e (*+1)

In the event that the desired new segment differs in some feature values from the character
inserted from the Alphabet, these values can be adjusted by means of additional then-lines
-- of the Constant or Variable types -- in the same rule.

In INSERT-type lines, the location-expression referring to the focus segment alone (*)
means the focus segment is replaced by the new segment. Otherwise, expressions with the
focus plus or minus a number -- (*+2), (*-1), etc. -- mean insertion at the indicated segment
boundary, counting right or left of focus respectively.

7) A SWAP-type then-line interchanges the positions of two segments in the word
(metathesis). Its format consists of three elements: the keyword SWAP and the
location-expressions of the two segments to be interchanged. The following example line
interchanges the focus segment with the segment to its left:

4: SWAP (*) (*-1)

4.2.2. Using the Makeup Editor.

To compose a rule in PHONO's notation, first think of its structural description (i.e. the
segment to change and the environmental conditions necessary for the change) as one great
if-clause, to be represented by the first if-line, labeled “A”. Then subdivide those conditions
successively by means of Branching-type if-lines until you reach conditions that are simple
enough to be represented by Constant-, Variable-, or COUNT-type if-lines. These
bifurcating divisions may be between the “triggers” and the “target” of the change (or, in
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non-ballistic terms, the “agents” of change and the “mutand” - that which is to be changed),
between the left and right sides of the environment, between consonantal and vocalic aspects
of the environment, between front and back vowels as the focus of change, or between any
other pair of complementary conditions. See the rules in the models SPAN1 and IGPAY for

examples.

To use the Makeup Editor, in the Edit/Run Menu, move the highlight into the Edit portion
of the menu and choose Makeup. First you will see the list of rule names in alphabetical
order: use the Arrow Keys, etc., to move the highlight up or down the list to choose the rule
that you will edit, then press <Enter> to open that rule for editing. With the rule's text on
screen, use the Arrow Keys, <Page Up>, <Page Down>, <End>, and <Home> to move the
highlight around to any part of the rule that you wish to alter.

-- Name: To rename the rule, locate the highlight on the name line, then press <Tab> to
open a field for retyping the name. In naming rules, use a single word or use the underscore
() between words (“FINALSTRESS” or “FINAL_STRESS”, not “FINAL STRESS”.

— Line-type: To change the type of a line — among the three non-Branching types of if-lines
or the five possible types of then-lines -- locate the highlight on either the label (A, B, C...,
1, 2, 3...) or the keyword, if there is one (COUNT, INSERT, DELETE, SWAP); then press
<Tab> to rotate among the line-types. (Caution: Each new line type is given arbitrary
values, to be edited — so returning to the original line type does not guarantee a return to its
original values.)

-- Feature-name: With the highlight located on a feature-name, press the Spacebar to
advance one step along the list of feature-names in the Alphabet; or press <Tab> to open a
menu showing all the feature-names to choose from.

— Location-type: To change the type of a location-expression -- for example, to rotate from
absolute “(-1)” to relative “(*-1)”, or to by-feature-value “(-syllabic) “ -- position the
highlight on the location-expression, and then press <Tab>.

— Location-magnitude: To change the magnitude of a location-expression (rotating among
values from -3 to 3), position the highlight on the location-expression, and then press the

Spacebar.

-- New segment: In an INSERT-type then-line, with the highlight on the character to be
inserted, press the Spacebar or <Back Space> to move forward or back along the line of
characters in the Alphabet; press <Tab> to see the character set of the Alphabet as a menu
to choose from,; or simply press the corresponding letter key.
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— Signs, conjunctions, numerals: On the remaining items, the Spacebar and <Tab> have the
same effect, namely toggling or rotating among the possible values: = and \=, and/or, <=
>, 0/1/2/3, +/-.

— Inserting lines: With the highlight located on an if- or then-line's label (A, B..., 1,2...),
press the <Insert> key to insert a new line. The rule will gain a line of the Constant type,
consisting of one unit — a signed feature-name and a location-expression - e.g.
+syllabic(*); then you can alter the line-type or any of its contents as described above. If the
highlight is on the label of a then-line (1, 2, 3...), the new line will be inserted in numerical
order after it. But if the highlight is on the label of an if-line (A, B, C...), then that line is
changed to a Branching-type line, joining two new lines: one with the contents of the former
highlighted line, and the other being initialized as a Constant-type line, with arbitrary
contents open to alteration as described above.

— Deleting lines: With the highlight located on an if- or then-line's label, press the <Delete>
key to delete that line. When an if-line is deleted, its “sibling” line moves up the hierarchy
to replace the Branching-type contents of their mutual “parent” line. A Branching-type
if-line cannot be deleted except by deleting both of its daughter lines.

— Inserting Constant-type units: In a Constant-type line, to insert additional units, (1) move
the highlight to one of the existing units in the line (i.e., to any one of the unit's three parts),
and (2) press the <Insert> key. PHONO inserts a new unit after the one with the highlight,
and initializes it with arbitrary contents -- e.g. “+syllabic(*)”. You may then alter any of its
parts in the usual way.

— Deleting Constant-type units: In a Constant-type line, to delete one of the units (if there
are more than one), (1) move the highlight to any part of the unwanted unit, and (2) press
the <Delete> key.

-- Changing order of lines: To change the order of if- or then-lines, locate the highlight on
the label of the line to move, then press <Ctrl><Page Up> or <Ctrl><Page Down> to move
the line up or down in the rule. In the if-section of the rule, such changes are for esthetic
purposes only: they do not affect the logic of the rule. But changing the order of then-lines
reorders their application, and thus may change the functioning of the rule.

-- Exiting the rule: When you have finished editing the rule, to accept the editing changes
you have made and incorporate the rule into the current model in memory, press <Enter>.
Conversely, if you want PHONO to forget your editing and leave the rule as it was, press
<Esc>. Either of these keys will return you to the Makeup Editor's alphabetized list of rule

names.
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-- Exiting the Editor : When you have finished editing all the rules that you want to, and
have returned to the list of rule names, you may save the new version of the model to the
disk by pressing <Alt><S>. With or without saving, leave the Makeup Editor by pressing
<Esc>.

4.2.3. Bypassing the Makeup Editor.

If you have trouble with the Makeup Editor, or if for any other reason you prefer to edit the
Makeup of rules “directly” with a word-processor, that option is available. Set the processor
to produce a simple ASCII text file, with no formatting characters. The appearance of rules
in Makeup files (e.g. SPAN1.MAK) is essentially the same as in the Makeup Editor. If you
try editing rules “freehand” in this way, there are a few Error Messages available to help you

find typographical errors.
4.3. Editing rule Order.

The Order Editor displays two lists: the chronological Order list on the left, and the
alphabetized Supply list on the right. A large arrow in the middle points to the currently
active list, and you can toggle it with the Arrow Keys or the <Tab> key. You can add a rule
name to the Order list by choosing it from the Supply list, copying it into the Buffer (at the
top of the screen), and finally installing it in the Order list.

The Order list determines how the model will be operated: which rules will be applied, and
in what order. Every rule name in the Order list must come from the Supply list -- but any
rule from Supply may be used in Order once, more than once, or not at all.

The Order list is structured in three labeled sections, corresponding to the three major types
of rules that PHONO recognizes: (1) Old Orthographic, (2) Phonological, and (3) New
Orthographic. The Phonological rules belong to the sound-change model proper, while both
kinds of Orthographic rules merely serve to interpret character input - from the keyboard
or from the Pair file.

Old Orthographic rules serve to adjust the feature values of ancestor word input, both in the
Interactive and in the Batch mode.

New Orthographic rules, on the other hand, are used only in the Batch mode. They likewise
have an interpretive function, with regard to the spelling of the known-descendant words in
the pairs tested.

In standard Latin orthography, for example, the letter C is thought to have corresponded to
a velar [k] during the early history of that language. But in PHONO's Standard Alphabet,
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the unmodified /c/ is a palatal affricate. Nevertheless, Latin can be input in its own
orthography by using a series of Old Orthographic rules that includes a rule such as
CEE_KAY, to convert the Alphabet's voiceless palatal affricate (as it is first misinterpreted)
to the desired velar stop.

Meanwhile, the same letter C -- before E or [ — in some dialects of modern Spanish stands
for the interdental fricative [@]. Starting with the same palatal affricate from the Alphabet,
a New Orthographic rule bridges the gap, making it possible in the word pairs of
SPANI1.PAR to spell the known Spanish descendant word in standard orthography.
Sandwiched between the two kinds of Orthographic rules are the Phonological rules -- that
is, the rules that form the significant body of the sound-change model. Such rules are
normally considered transient (acting no more than once in a derivation), but you can mark
any of them persistent (repeating their changes throughout the derivation whenever their
conditions occur) according to the needs of your model. For example, in the model SPANI,
the rule HOMORGANIC (i.e. syllable-final nasal assimilation) is marked as Persistent.
Accordingly, nasal assimilation is carried out initially on the input Latin orthography, as well
as centuries later in consonant clusters brought together by vowel-deletion. (The term
persistent is defined by Wallace Chafe -~ [JAL 34 [1968], 131 -- and is used here in its

diachronic sense.)

To install a rule from the Supply list into the Order list -

— press <Tab> or the Left or Right Arrow keys to toggle the large arrow between the two
lists and choose the Supply list, on the right;

-- in the Supply list, move the highlight to the name of the rule that you want to install in
Order;

-- press <Enter> to copy that name into the Buffer;

-- toggle the large arrow to the Order list, on the left;

— move the highlight to just above the desired position in Order, and press the <Insert> key.
To delete a name from the Order list --

- move the highlight to the name;

— press the <Delete> key.

To move a name up or down the Order list --
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-- move the highlight to the name;

-- press <Ctri><Page Up> or <Ctrl><Page Down>.

To mark or unmark a rule as Persistent (see above) —

-- in the “Phonological™ part of the Order list, move the highlight to the name;

- Press <P>,

4 4. Editing Word Pairs (for Batch Mode).
Word Pairs (ancestor and known descendant, for testing in the Batch mode) are held in a file
(e.g. SPAN1.PAR or IGPAY.PAR). In the present versioin of PHONO, you may look at

the Word Pairs without quitting the program; but to edit them you must exit PHONO and
use a word-processor.

To look at the word pairs:

-- go to the Edit/Run Menu;

-- locate the highlight on Pairs in the Edit section of the menu;
- press <L>.

To edit the word pairs:

-- exit PHONO;

- using a word-processor set to produce an unformatted ASCII text file, open the Pair file
(SPAN1.PAR, IGPAY.PAR, etc.);

— edit the word pairs as you wish, making sure each pair is complete, in ancestor/descendant
order, and making sure to use only the orthographies that you have arranged for the model
to recognize through its Alphabet and its Old and New Orthographic rules, if any.

NOTE: When using your word-processor to create the Word Pair file, after writing the last

item, press the Spacebar or <Enter>; this is to insure that PHONO can read the last word
entirely.

138



I
I
I

——
_—

7]

|

9
wwpg |
v

P ——t
—_—

i

Peaesar SIUBiY Iy “-ou) “abew) penddy ‘e661 ©

91,

——

£

m“_..;_mm—m—m_m—m

_ EEEF:
FERE

m

%

>

o

i

D

>

rnw “
A\

\\b./// \\\W/ N

\\ % %f% \\.OV
) \\V/ svs?\,,,\,.,\.,,\.
TN T





