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Abstract 

In this study, an attempt has been made to use the computer program, PHONO, to develop 
a computer mode1 which operates on the principle of the regularity of sound change. 
Surprishg though it may seem, since this concept was fkst coined in modem linguistics, no 
standard computer program has been develo ped which could ap ply cross-linguisticail y to 
simulate and study diachronie change. 

We have shown that the program may be used in the study of the Algonquian f d y  of 
languages. We have developed a working mode1 for the study of phonological change from 
the reconstructions of Proto-Algonquian to Shawnee. Using this Shawnee ModeI, we have 
simulated Shawnee data from reconstructed Proto-Algonquian words and iiiustrated a 
technique to coiIect 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 faciiitate the preservation of valuable evidence for extinct pre- 
historic fanpases. 
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Chapter One: 
Introduction 

1.1 History of Proto-Algonquian 

The study of Proto-AIgonquian was put on a sound basis with BIoom£ield's pubiication in 

1925 of "On the sound-system of Cenaal Algonquian" in the fht  issue of Language. In this 

paper, Bloomfield demonstrated that reconstruction is possible for unwritten languages, such 

as the Algonquian famiIy of Ianguages, just as it is possible for Indo-European languages, 

thereby showing bat "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 ail, an error." (Bloomfield 1925: 130). This shidy of 

Bloomfield's was a continuation of a considerable nurnber of comparative studies by several 

scholars, foremost among whom was Truman Michelson. 

As early as 19 14. Michelson had been doing Algonquian comparative work, and his papers 

'%lgonquian Linguistic Miscellany" (1 9 14). "Notes on Algonquian Languages" (1 9 1 7), 

"Two Phonetic Shifts Occurring in Many Algonquian Languages" (1 920), etc. gave a 

preliminary view of the linguistic relationships. Michelson's work continued d e r  

Bloomfield's 1925 article, and his forty page "Phonetic Shifts in Algonquian Languages" 

(1935) was describeci by Bloomfield a s  a "brilliant study of the divergent western languages" 

(1946: 85). 



Considerable study has been done since, including checking and rechecking of the 

reconstructed foxms by a whole range of Algonquian scholars, such as Charles Hockett 

(1957), Frank T. Siebert (1 941, 1967, 1975), and Ives Goddard (1965, 1967% 196ïb, etc.). 

Hockett, in his 1957 article, published a list of al1 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, marnmals, trees, and fish to work out the original homeland. 

Goddard (1965 and 1967a) proposes that there is oniy one subdivision in the Algonquian 

family in terms of genetic classification. Based on features shared by Abenaki, Delaware, 

Narragansett, Malecite-Passarnaquoddy, and he classifies this group as Eastern 

Algonquian. Goddard (1967b) is a major work in the reconstmction 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. 

Al1 this study led to the publication of A P ~ - A l g o t ~ ~  Dictiot~ary by Aubin in 1975. 

This is a colleaion of Proto-Algonquuian reconstmctions of Bloomfield, Michelson, Hockett, 

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

Fuialy, based on the regularity of sound change, computer rnethods were applied in the field 

of historical reconstniction of Proto-Algonquian by John Hewson. The result was the 
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publication of A Compter-Grnerared Dictionaiy of Profo-Algonquzan Ï n  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 farnily consists of the following languages (Goddard 1978: 70-1): 

Plains: 

Central: 

Eastern: 

Arapaho, BlackEoot, Cheyenne 

Cree, Montagnais, Ojibway, Potawatorni, Menomini, Fox-Sauk-Kickapoo, 

*Miami-Ilhois, Shawnee. 

Micmac, Malecite-Passamaquoddy, "*Etchemin", Eastern Abenaki, Western 

Abenaki, *Loup A, *Loup B, *Massachusett (or 'Natick), *Narragansett, 

*Mohegan-Pequot, *Monta&, *Quiripi, *Unquachog, *Mahican, Delaware 

(Munsee, Unami), *Nanticoke, *Powhatan, *Caroha. 

(The asterisk marks extinct languages.) 

1.2 History of A Compter Generated Photo-Algonquian Dictionary 

The computerized reconstruction project began in the early 1970s and culminated in the 

publication ofthe dictionary in 1993. Its objective was to use the cornputer to generate proto 

forms from the lexicons of daughter languages, and thus to produce proto-language 

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

of the project. 
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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 al1 the potential 

proto-foms 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 ail the languages 

being used in the reconstruction in aiphabetical order within identical grammatical and 

sernantic sets. Thus proto-projections that occurred more than once, generated nom more 

than one language, were listed together. In other words, identical proto-projections frorn 

dBerent languages, but having the same semantic and grammatical categorîes were printed 

out, and the remainder discarded. In this way, cognates dong with the proto-projection from 

each cognate were isolated fiom the data. 

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

fiameworks to complete the process of reconstruction. 

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

were included in the proto dictionary. 

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

of the dictionary, and eleven other daughter languages and dialects were also cited in varyllig 
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degrees. They are listed below (the number of tirnes each of them is cited is indicated in uie 

bracket d e r  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). 

13 Refining a reconstruction 

The principle of refining a reconstruction is simple (Hock 199 1 : 607). hvariably in the 

reconstruction of a proto-language, the linguist or team of iinguists idare lirnited 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 Ianguages are not taken into account. Thus the principle of refining a reconstniction 

is to take a Ianguage or dialect that was not taken into consideration in the original work and 

compare it with the reconstructions. [fa reconstmction is sound, there should normdy be 

complete agreement between the reconstnicted etymons and their reflexes in the new 

Ianguage king considered. Of course, for the cases in which there is incomplete agreement, 

the reconstmction 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 diaionary, as 

indicated above, is 22. Miller (1959) has also cited about 150 Shawnee cognates in "An 

Outline of Shawnee Estoncal 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-Algonwan dictionary. Further, as weli as the PA dictionary, Hewson produced a large 

iist of reconstmcted etymons (some 7000 items) which are based on evidence fkom only one 

language, currently referred to as "singletons". This list was a product of reconstruction of 

proto-forms based entirely on cornparison of formatives (see Hewson 1991, section I, 

"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. It is anticipated that a number of these will also be supported by the Shawnee 

data; they c m  then be incorporated into the dictionary with evidence fiom two languages. 

1.4 Methodology 

The two primary objectives of the current study are: 

I to simulate Shawnee histokal phonology using the computer program PHONO. 

2 to use the results of tfus simulation to increase the evidence for the reconstmcted 

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 reconstnicted forms which do 

not "fit" with the Shawnee data. 

The first task undertaken was to establish the reflexes of PA in Shawnee. Once al1 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 foms from the PA 

etymons were d e n  in PHONO. We then supptied PHONO with a control set of PA fonns. 

On mnning PHONO on the control set, we obtained the expected Shawnee foms. After 

reasonable success with a few control sets, we were ready to run the program on all the 

entnes beginning with *p in the Proto-Algonquian dictionary and ultunately on the whole 

dictionary. Every time PHONO is mn, the output requires appropriate adjustments; for 

example, the reflexes of the verbal paradigms of Proto-Algonquian in Shawnee have to be 

adjusteci d e r  PHONO provides us with the output. The final step is a thorough search of aii 

existing dictionaries and word lists and other documents and perhaps even fieldwork to ver@ 

the entire output. 

1.5 Introduction to PHONO 

PHONO is a computer program wrïtten in Turbo Pascal by Dr. Steven Lee Hartman of the 

Department ofForeign hguages Southem %ois University. Dr. Hartman started working 

on developing a program that, when provided with: 

t a list of Latin words 

2 a complete List of sound changes 

3 the appropriate d e  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 codd 

be NII on ANY language family. 



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

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

PHONO. 

in order to run PHONO on the Proto-Mgonquian data, three seps are required: 

1 an alphabet which hcludes di the phonemes of Proto-Algonquian and Shawnee, with 

al1 the distinctive feature of each phoneme specified. 

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

3 a file containing the nile ordering of the sound changes; i.e. the order in which 

PHONO should apply the given sound changes. 

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

recomcted Proto-Aigonquian f o m  were transformeci to provide their expected reflexes 

in Shawnee. 

1.6 The Shawnee Horneland 

The homeland of the Shawnee in the second halfof the eighteenth century was southern Ohio 

(Callender 1978: 622). This was also probably their homeland before the Europeans arrived 

in the continent. Mer several periods of dispersal, they ultimately settled in Oklahoma. The 

traditional tniai temtory ofthe Shawnee is indicated in map 1 (HQndbook ofNorrh American 

Indiam: Nor?heert 1 5 : ix). 

According to Voegeiin, Shawnee (in 1935) had three diaiects: Absentee Shawnee, Eastern 
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Shawnee, and Loyal or Cherokee Shawnee (Voegelin 1935: 23). According to the 

Intematz'omi EncycIopdia of Lhgii"cs, 200 speakers were reported in 1977 in centrai and 

northeastern Oklahoma It States that most of these speakers were midde-aged or older. 

Rondd L. Chnsley, the author of lntrortilction îo the Shawnee Language, estimates about 200 

speakers of one ofthe diaiects, about 15 speakers of the second and no speakers of the third 

diaiect. Mr. Chrisley is a Methodia Mùiister and he admits that his approach in his book is 

that of a non-linguist. He estirnates the number of the Shawnee people to be "a few 

thousand". (Personal communications in ApriI 1996). Kenneth R Andrews who did the most 

recent field work at Shawnee, Oklahoma, for his PhD dissertation fiom Universi9 of South 

Caro- 1994 entitled Shawnee Grammw, estirnates the figure to be much lower than 200, 

somewhere around 50 to 60. (Personai communications in April 1996). He indicates that 

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

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

but he cailed Shawnee "somewhat divergent" (Bloomfieid 1925: 130). Later he placed 

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

1.7 Previous works on Shawnee 

Pentland and Wolfart, in the Bibliogrqhy of Algompim Linguistics, list twenty five 

bibliographical entries for Shawnee. This tist consists of two major works on Shawnee 

historical phonology. The fint ofthese is "An Outline of Shawnee Historicd 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 Algonqïim Histoncai Phonoiogy ( 1  979). This is a comprehensive 

work consisting of =en chapters of wfnch five are dedicated to individual languages, narnely, 

Cree, Shawnee, Nawathinehena, Narragansett and Nanticoke. The last chapter is dedicated 

to Prote Algonquian The whole of chapter three is dedicated to the historical phonology of 

Shawnee. It cites PA forms and the? reflexes in Shawnee. AU the d e s  that are necessary 

to set up a Shawnee Mode1 in PHONO are listed. This List includes several statements of 

irregular reflexes. 



Chapter Two: 
From PA to Shawnee 

2.0 Introduction 

This chapter focuses on the historicai phonology of Shawnee and very briefly deals with some 

morphologicai aspects of the transition Eom PA to Shawnee. In the tkst section, the 

phonemic inventories of PA and Shawnee are presented. In the second section, the PA 

refiexes 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 histoncal phonology of 

Shawnee. These are maidy some of the irreguiar sound changes. The last section bnefly 

addresses some morphologïcd issues. narnely 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 phonernic inventory of PA; taken h m  Hewson (1 993): 

Consonants: Vowels: 
*p *t *e *k *i- *i 

*e *s *5 *h *e: *e 
*m *II 

* 1 
*w *Y 

Consonantal CIusters: 
Pre-Glottalized: *?t 7 *?s *?S *?O *71 
Pre-Aspirated: *hp *hk *ht *hC *hs *hg *hg *hl 



Pre-NasaIized : 
Others: 

Rare and controversial clusters such as *St have been ornitted, 

2.1.2 Shawnee Phonology 

The foliowing is the phonemic Uiventoty of Shawnee; taken fiom Voegelin ( 1 93 5 and 193 8): 

Consonants: Vowels: 
t k 3 P C 1: 1 0: O 
8 S e : e a: a 

m n 
1 

W Y 

Consonantal Clusters: 
Pre-Glottalized: 7p ?t Ik 7s 75 70 
Others: SP Sk 

Whereas P X  has a very elaborate system of consonantai ciusters, (as rnany as 32, although 

two or three of these have very little supporting evidence) Shawnee has one of the simplest 

chister systems in the entire -y of Aigonquian languages with only pre-giottalized clusters 

and Sp and Sk. This gives a total of 8 consonantal clusters in Shawnee. 

2.2.1 Consonantal Clusters 

The source of dl the PA data is Hewson (1993) udess otherwise stated. The source of dl 



the Shawnee data is VoegelÏn (1938) unless otherwise stated. In citing the PA data, the 

orthography used is the same as that in Hewson (1993), altemafveIy caiied 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 (193 8). For many Shawnee words, the Shawnee stems and the Jacob P. Dunn 

Miami D i c t i o q  Voegelin (1938), has several Engiish giosses. For the Mke of conciseness, 

ody one English gioss (sometimes more) was selected for such words. At Ieast one PA word 

and its reflex in Shawnee is cited for each cluster. For each de, first the rule is cited in 

notation fonq in the next he, fint the PA word is cited followed by the Shawnee reff ex, the 

Shawnee gloss and the MD number of the PA word. The clusters that do not undergo any 

sound change are simply tisted, without any citation of PA words and their Shawnee reflexes. 

This is b e c a w  section 2.3 has a lia of reflexes. This format is also used throughout section 

Prwspiiated clusten: rU1 the PA pre-aspirated clusters replace aspiration by gloaalization 

in Shawnee. 

my uncle 
my older sister 

souk b reath 

1 missed it 

14 



*hp > 7p 
*a: hpawe: wa 

n'ltawaka my ear (Aubin 1975: 3 1) 

ha? ko?kwa bucket, kettle, vesse1 
heemîkwa, -amalci spoon, -s 

ha7Siimi PaPaw 
kiiSo7Sinwa he Lies warmiy covered 
Sa?Saak- ( uw-, -~izaw-) stripped, naked 

meta?& ten 
no?&, no78aki rny father-s 

halpowe he dreams 
(The unstressed "a" is raised to "O" in Sh under the influence ofthe following "w".) 

*weta: hpantamwa nootaîpata 
*wi: hpe:me:wa niwi? peema 

1 sucked it 3851 
I sleep with him 3935 

*hC > ?E 
*Ci:hCi:peska:wa Ci?CiipeSka he trembles (Pentland 1979: 136) 

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

"?s" and "71". Both of these change to "78". 

*?s > 38 
*name:?sa name?&, namdeaki fish, many fish 2 142 
*wi:?sakanwi wi38akanwi it is bitter 4012 
*wi:@e?si wiilelûi, wiilefea head hair-s, his head hair 4050 

The clusters that remain unchanged are: 



Prenasaléed dusters: The nasal segment is lost in ail the PA pre-nasalized clusters except 

the *nl cluster which changes to "n7'- 

*ns > e 
*ameûkw(V: ns)a 
*Si:? Si: p(V: ns)a 

hop- 
hotepi (nitepi) 

n?Skiiiekwi, n? f kiiieko 

piit- 
niwiita 

UP 
his brain (my brain) 

my finger 
he looks on 
fiom, away from 

dust, ashes, wom out, sore. 
tomorrow 

my eye, -s 

in, in something, inside, hole 
1 named it 

1 named him 

amelkooûa small beaver (Pentland 1979: 143) 
SiXiipeeea small duck (Pentland 1979: 143) 



n(7) kineki rny forehead (Pentland 1979: 14 1 )  

Other clusters: Except *$ and *5lc, aii the other clusters becorne pre-giottalized. 

haîpapi sitting on something 0508 
ho? penya, ho7ponyeeki prewhite sweet potato, -es 39 12 

ha? ko? kwa bucket, kettie, vesse1 0475 

?pokwanwi it tastes in some way 0823 

harne? kwa beaver 
po'lkama peach 
ho? kani, ho? kanali bone, his bones 

kwpenwa he dreads something (Pentland 1 979: 134) 

holaka? kooli his paiate (Pentiand 1979: 138) 
nip karna 1 bite off a piece of him (Pentland 1979: 13 8) 
kkatwi it is old (Pentland 1979: 138) 

mskwaawi it is red (Pentland 1979: 138) 
oCiSkatwi it (water) dries up (Pentland 1979: 13 8) 

The foiiowing cluaers remain unchanged: 



2.2.2 Consonants 

The oniy PA consonants that undergo change are *8 and *S. 

AU the other PA consonants remain unchanged: 

2.2.3 Vowels 

my £Ïnger, -s 2347 
tobacco 3394 
the tongue, his tongue 4049 

1 cooked 
river-s 

* keSyete: wi kiSite it is hot 1109 

*i- > i / J  

*wi : yaka: kamyi wiyakaakami dirty water (Pentland 1979: 16 1) 
*wi: yawehsi wiyaw78i meat (Pentland 1979: 161) 

This nile applies "at least in initiai sylIables** (PentIand 1979: 161). 



Elsewhere, al1 PA vowels remain unchanged in Shawnee. 

Long: 
*i: > 1: 

*e: > e : 
*a: > a: 
*O: > O : 

Short : 
*i > I 

*e > e 
*a > a 
*O > O 

2.2.4 Con tractions 

Thirteen PA glide plus vowel sequences and their reflexes in Shawnee are cited below. 

squirrel 
water 

two, pair, double, together 

nest 

*ye: > e: / (i., S }  - 
*no:nSye:- no: Se have offspring, young 
+weCye: pihki hdeepi? ki medicine 
*we5ye:wa hoce, h&eeki fly, fies 

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

*ya: > a: / {c, 5, w)- 
* s a :  ki- Caak-, &&(y)- group numbering aii 
*wesa:wya:wi hoûaawa yeiiow 

*wi > wi 
*ka: wiya kaawi, kaawiiki 
*le: kawi Ieekawi 
*wa: panwi waapanwi 

briar, -s 
sand 
it is mo&g 



*h > t i (except in II verbs) 
lLnekwetwi nekoti, nekotw- one, aione 2258 
*wi: hpe:ntwiwaki niwi7peetipe we sleep together 3937 

*Uri: > wi: 
*wî:kopyi wiikopi wiikopiwali srnooth bark, -s 
*wi:ni wiini kerneI, marrow 

*we > 0 W.#)- 
*nekwetwi nekoti nekotw- one, alone 2258 
*wetempi hotepi (nitepi) his brain (my brain) 3886 
*&pwekwatwi ipokwanwi it tastes in some way 0823 

*we: > we: 
*apwe:wa hapweewa 
*a: hpawe:wa ha?powe 

roasting, barbecuing 0301 
he dreams O0 15 

scale of fish or reptile 3530 

This d e  does not apply to the root *wm- (lose): 
*wanehSe: wa wane7Se he hem wrong (Pentland 1979: 260) 

*wa > wa 
*ameûkwa hame?kwa 
*apwe:wa hapweewa 
*pepikwani pepikwa 

*wa: > wa: 
*takwa: kiwi t akwaaki 
*wa: pame:wa niwaapama 
*wa: panwi waapanwi 

beaver 026 1 
roasting, barbecuing 030 1 
musical instrument 2657 

it is auhimn 
t Ioo k at him 
it is rnorning 

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

extra syllable as follows: 

*mye:wi miyeewi 
*nye:wi ni yeewi 

road, path 
four 



*nya:8anwi niy aaianwi 
*pye:ta:wa Npiyeet O 

* pyi:maharnwa piyem- 

five 
I bring it 
tuiingg, spiral 

Pemland (1979) States that PA postconsonantal 9 becornes '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 tiom Voegelin". The latter of the two, "if, was 

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

Bloomfield reconstructed PA "*pyi:maharnwaY7 based on Menominee foms. Since the 

Menominee cognates of the Cree and Ojibway forms, "pi:maham", etc. and 

"pi:~ninakkawa:n'~, etc. respective ly, contain a long "i", as in "pi: maham", Bloomfield 

reconstnicted PA *yi:. This is because if the PA fom contained a long "i", the Menominee 

reflex would be long 'Y. The Shawnee forms with "piyem-" suggest either that the PA form 

rnay have been "*piyemaham~a'~, or that the Shawnee form undenvent 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 / #  - 



*am&kwa 
*o:te: weni 
*weternpi 

Apocope: 

harne? kwa 
hoteewe, hoteewena 
hotepi (nitepi) 

beaver 
town, -s 
his brain (my brain) 

he is deafin one ear 090 1 
defecate 1961 

in the two cases cited above, the suflVr *-wa of AI verbs is lost in Shawnee. This leaves the 

word 6nal position with a long vowel. This long vowel subsequently becomes short. For a 

further discussion on suffixes and morphology, see section 2.4. 

Syncope: 

v > 0 / S C  
*&kwete: wi Skote fire 
*maSkye: kwi mSkeekowali lakes 
*neSki:nSekwi n75küSekwi, n'lSkiiSeko my eye, -s 

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

it is brmd new 
he is brand new 

son-in-law 2098 
expertly, cunously 21 10 
I sing for him whiie he dances 2248 



Shortening of Long Vowels: 

v: > v / -(?C, SC) 
*le: hle: weni IeWeewe 
*no:hûa no78a 
*wi:?eeniwa wi78en.i 

soui, breath 
my father 
he is eating 

preparing (for departure) 2 147 
strawberry 3875 

Other related phenomena from Pentland (1979) 

Related Phenomenon 1 
[+cons, +voice] > [-voice] I #-(h, SC) 
*naha:nkana ([II]) nhaakana son-in-law (Pentiand 1979: 164) 

Related Phenomenon 2 
? > 0 1 [+cons, -voice]-C 
*netahhna:wa nit sama 1 feed him (Pentiand 1979: 164) 

Related Phenomenon 3 
? > 0 / C C  
*n&i:?Siha: wa niCi5ha 1 scare him (Pentland 1979: 164) 

Related Phenomenon 4 
B > [7] / [+cons, +voice]-(hV, SC} 
*neleSkima:wa ni1 [?] Skima 1 scold him (Pentland 1979: 164) 
*nepi: neahami nipiinvlha 1 stuck it in (Pentiand 1979: 141) 



2.2-6 List of al1 the rules for PHONO 

The foilowing is a cornplete k t  ofaU the niles fiom the preceding sections in which a aven 

PA segment undergoes a regular sound change. 

V / _# (apocope) 
hV / #- (epenthesis) 
7k 
?P 
18 
78 
7s 
?k 
70 
7~ 
?B 
70 
18 
7t 
i / y  
ki / #  - 
P 
C 
k 

*[+cons, +voice] > [-voice] / #-(h, SC } (Relatedphenom 1 ) 
0 / [+cons, -voice]-C (Relatedphenom 2) 
0 / -CC (Relatedphenom 3) 
[?] 1 [+cons, +voice]-(hV, SC} (Relatedphenom 4) 
V / -(?C, SC} (Shortenhg 1) 
V / h V  (S hortening-hV) 
Sk 
0 / -SC (Syncopel) 
0 / [+CON -voice]-?C (Syncope2) 
0 l h V  (Syncope-hV) 
8 



36. *8k > 
37. *8p > 
38. *twi > 
39. "8 > 
40, *wa > 
41. *we > 
42. *xk > 
43. +xp ' 
44. * ya: > 
45. *ye: > 
46. *ye > 
47. *Yi: > 
48. *yi > 

7k 
7~ 
ti 
I 
O /#- 
O (C. #}- 
7k 
7~ 
a: / (e, g, w)- 
e: / (C, 3)- 
i / (-syiiabic)- 
i: 1 (-syUabic)- 
i / (-syL1abic)- 

2.2-7 Rule Order 

The following rule order is necessary to prevent the output of one d e  interferhg with 

another rute: 

PA *8 changes to Shawnee "l" and PA *s changes to Shawnee "8". But the output of the 

second nile cannot serve as the input of the &st mie. ùi other words, PA *s does not first 

change to Shawnee " 6  and then undergo a second sound change. Only original PA *8 

changes to Shawnee Since PA *s and *8 are part of many clusters, dl other rules must 

precede these. 

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

of one nile may serve as the input of another rule: 



%e > O 

*V > hV / #- (epenthesis) 

When PA *we occurs initially, the kst rule r d t s  in a vowel in the initial position. "h" is 

epenthesized to all initiai vowek, including initiaf "O" which is a reflex of PA *we. Therefore, 

the d e  for epenthesis must foiiow the &st rule. The complete d e  order file has been listed 

in the next chapter in section 3.4.1. 

2.3 Retiexes 

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. 

hapweewa 
*asa: ki: wa 
hoûaaki 

hotaawa 

AI drearn 
he dreams 

NI pawpaw 
papaw, -s 

NA beaver 
beaver 

NA smaii beaver 
smdl beaver 

TA eat 
ea t ing 

N e h  
elm tree 

NA squirrel 
squirrel 

AT roast 
roasting, barbecuing 

NA Sauk 
Sauk and Fox 

NA Odawa 
Ottawa 



'axkehkwa 
ha? ko? kwa 

*axpapiwa 
haipapi 

*a: h&: pesb: wa 
Ci7CüpeSka 

*@a: ki- 
&ak-, Caak(y)- 

* e: me hkwa: n- 
heem?kwa, -aanaki 

*eSkwete: wi 
Skote 

*eSpemenki 
Spemeki 

*&pwekwatwi 
?pokwanwi 

*ka:wiya 
kaawi, kaawiiki 

*ka:winSyi 
kaawiiSi 

* kalqe:pehSe:wa 
kakeepe?Se 

* keirkyatwi 
kkatwi 

* ke7Cikamyi 
kcikami 

* keSyete: wi 
kiSite 

* ket akesiwa 
kitakeûi 

%: gesamwa 
nikiiieea 

*ki:SwawihSinwa 
kiis'o?9inwa 

*ko:na 
koona 

*kwe@enwa 
kwpenwa 

*le:hie:weni 
letûeewe 

*le: kawi 

NA kettle 
bucket, kettle, vesse1 
AI sit on 
sitting on something 

AI he trembles 
he trembles 

PV completely 
group numbering aii 
N spoon 
spoon, -s 

M f ie  
fire 
XP above 
up, high up (particle) 
II: taste 

it tastes in some way 
NA quiIl 
briar, -s 

M bramble, briar, bur 
bnar plant 

AI he is deaf 
he is deaf in one ear 

II it is old 
it is old 

NI sea 
ocean 

U it is hot 
it is hot 

XI he is spotted, motâied 
he is spotted 

TI cook 
1 cooked 

AI warm 
he lies warmly covered 

NA snow 
snow 
TI he dreads something 

he dreads somethuig 
NI breath 
soul, breath 
NI sand 

0475 

0508 

(Pentiand 1979: 136) 

0593 

0602 

0682 

0697 

0823 

0872 

0875 

O90 1 

(Pentiand 1979: 138) 

1063 

1109 

1116 

1222 

1286 

1330 

ventland 1979: 134) 

1428 

1430 



leekawi 
*lepwa: k a :  wa 
lepwa? ka 

*ma:nûehsi 
maane?€3i 

*maSkye: kwi 
mgkeekowali 

*meskw(y)e: wi 
ms-aawi 

*meta: hûwi 
meta7ûwi 

*mi:Ciee:wa 
nimiiCiIa 

*mi:Ciwa 
miici 

*mi:si:wa 
mii0i 

*naha:nka 
nhaakana 

*nahi- 
n7h- 

*name:7sa 
name?&, name79aki 

*nana: hi- 
nanahi: 

*neE?Siha:wa 
niEis'ha 

*nehta: waka: yi 
n? tawaka 

*nekamohe: wa 
ninekam? ha 

*nekamowa 
nekamo 

*nekwetwi 
nekoti, nekotw- 

"neleslcima: wa 
nii [?] Skima 

*nemihsa 
nimi38a 

*nene% 
(-)ne?ki, -n?ke (hone7k.i) 

sand 
AI: clever 1437 

he's sober, conscious 
M flint 1496 
kni fe 

NI swamp 1618 
Iakes 

11 it is red (Pentiand 1979: 13 8) 
it is red 
XP ten 1891 

ten 
TA defecate 1936 
1 defecate on an. object 

TI eat 1937 
eating (with inan. goal ody) 

AI defecate 
defecat e 

NA son-in-law 
son-in-law 

PV welI 
expertly, curiously 

NA fish 
fish, many fish 

PV proper 
preparing (for depamire) 

TA 1 scare him 
1 scare him 

M my ear 
my ear 

TA he makes him sing 
1 sing for him while he dances 

AI sing 2249 
singing 
XP one 2258 

one, alone 
TA 1 scold him (Pentland 1979: 164) 
1 scold him 

NA my elder sister 2266 
my older sister 

NI my arm, hand 2272 
a m ,  wrist (his arm) 

1961 

2098 

21 10 

2142 

2147 

(Pentland 1979: 164) 

224 1 

2248 



*nepa&yarna: wa 
nip kama 

*nepe:wa 
nepeewa 

*nepi:n@aha: ni 
nipiinha 

*nepwa 
nepwa, nepooya 

*nepyi 
nepi 

*ne?% 
n78wi 

* nesili 
niûiei, nieitaii 

* neSi hsa 
niSi38a 

*negki:ns'ekwi 
n?SkiiSekwi, n?JküSeko 

4ahSame: wa 
nitsarna 

* neûencyi 
nileCi, nileCali 

*neûkenûeki 
n(?) kineki 

*nexka:Ci 
nkaan, (-)?kat- 

*nexka:t& 
nkaatdi 

*ni: piCi 
niipiin, nüpitali 

*no:hûa 
no?&, no'leaki 

*no:nie:wa 
ninoonepe, ninoon7ha 

*no:nSye:- 
no :Be 

*nyi:Swi 
nii Swi 

*o:te:weni 
hoteewe, hoteewena 

* paka:n- 

TA 1 bite off a piece of him (Pentiand 1979: 138) 
I bite off a piece of him 

AI he sleeps 2282 
he is sleeping 

TI 1 stuck it in (Pentland 1979: 14 1) 
1 stuck it in 

AI die 2287 
he, it is dead 

M water 2292 
water 

X P  three 23 19 
three 

M my foot 2327 
my foot, feet 

NA my cross-uncle 2328 
my uncle 

NI my eye 2332 
my eye, -s 

TA 1 feed him 0159 
1 feed him 

M my hand 2347 
my finger, -s 

NI my forehead (Pentland 1979: 141) 
rny forehead 

M my leg 23 54 
my hg, 1% 

NI my legs 2355 
my legs 

NI my toorh 2399 
my tooth, teeth 

NA rny father 24 14 
my father-s 

TA sucHe 2419 
we are suckling, I nurse him 

PV have offspring, young 2420 
she has a child 
XP two 2462 
two, pair, double, together 

Ni town 247 1 
town, -s 

N nut 25 13 



pakaani 
* pakarna: kani 
pakarnaaka(na) 

*pake:wa 
pake 

*pakiee:wa 
nipakila 

*pasekwi:wa 
paeekw- 

*pele:wa 
peleewa 

*pemi?le:wa 
pemlûe 

*pemotamwa 
nipemota 

*pemwe:wa 
pemw- 

*penkwi 
pekw-, pekow- 

*pepikwani 
pepikwana 

*pepo:nwi 
pepooni 

*peSiwa 
peiiwa 

*pi:nte:wi 
piit- 

*pi:?te: w- 
piheewi 

*po:tawe:wa 
pootawe- 

*po:@kama 
po? kama 

*si:pi:wi 
Biipi, Biipiiwali 

*Sa: hSa: k- 
SalSaak- ( -aw-, -anaw-) 

*Se: pawi 
Seepaawi 

* Seka: kwa 
Sekaakwa 

nut 
NI cudgel 
war ciub(s) 

AI he pounds, he strikes 
he pounds, breaks nuts 

TA he casts her o f  
I throw him away 

AI he anses &om sitting 
arise 

NA partridge 
chicken, turkey, fowl 

fly 
he goes by 

TI shoot 
II shoot at it 

TA shoot 
shoot 

M ashes 
dust, ashes, wom out, sore. 
Nt whistle 
musical instruments 
il winter 
it is winter 

NA lynx 
wildcat 

II inside 
in, in something, inside, hoie 

N foarn 
it is foaming 

A i  fire 
buming wood 

NA wild Amencan plum 
peach 
NI river 
river-s 

PV bue, naked 
stripped, naked 
XP morning 
moming 

NA skunk 
skunk 



*Sekiwa 
Sekiwa, Sekiiki, niSekipe 

*Si:pi:wa 
Sipi 

*Si:?Si:pa 
Si75iipa 

*Si:?Si:p(V:ns)a 
Si'lSiipeeûa 

*takwa:kiwi 
takwaaki 

*te: pwe:wa 
teepwe 

*tepeuki 
tep(e7)ki 

*9e?ee:ma:wa 
la38eema 

*wa: pame:wa 
niwaapama 

*wa:panCike: wa 
waapacike 

*wa: panke 
waapake 

*wa: pantamwa 
niwaapata 

*wa: panwi 
waapanwi 

*wa: pesiwa 
waapeei 

*wa:wi 
howaawi, howaawali 

*walakaCkwaii 
holaka? kooli 

*walahakaya 
hol? haka 

*wanehSe:wa 
wane?ge 

*wanihta:wa 
niwan3to 

*wasye?ûanwi 
wûi30ana 

*weCipwe:wa 

AI urinate 
he, they, we urinate 

AI stretch 
stretch 

NA duck 
duck 

NA small duck 
small duck 
U autumn 
it is autumn 
AI true 

he is true, tells the tmth 
XP night 

night 
NA tobacco 
tobacco 

TA see 
1 look at him 

AI look 
he looks on 
XP tomorrow 
tornorrow 

TI see 
1 Iook at it 

II d a m  
it is moniing 

NA Swan 
Crane [species not detennined] 

NI egg 
eg€& -s 

NI his palate 
his palate 

NA scale of fish or reptile 
rind, scde 

AI he hem wrong 
he hears wrong 

PT [ose 
1 missed it 

NI nest 
nest 

NA Ojibwa 

3 508 

(Pentland 1979: 13 8) 

3530 

(Pentland 1979: 1 60) 

3550 

3558 

3643 



hoEipwe 
*weEye:pihki 
hoëeepi? Ici 

*weëye:wa 
h&e, hoceeki 

*wekima:wa 
ho kirna, nookirnaawi 

*wempi- 
hop- 

*wenëi- 
hoCi- 

*wenCi-eskatwi 
hoei9katwi 

*wesa:wya: wi 
hoûaawa 

*weSkikenwi 
ho Skinwi 

*we9kikiwi 
hoSkiwi, nooSkipe 

*weta: hpantamwa 
noota7pata 

*wete: himini 
hotehimi 

*wetempi 
hotepi (nitepi) 

*weto:ni 
hotooni, nitooni 

lwe9ka.i 
hoikani, ho? kanali 

* wexpenya 
ho? penya, hoiponyeeki 

*wi:hpe:me:wa 
niwi7peema 

*wi: hpe:ntwiwaki 
niwi?peetipe 
*wi: kiwa: mpi 
wiikiwaapali 
*wi: kopyi 
wükopi, wiikopiwaii 

*wi:ni 
wiint 

Ojibwa 
M root 

medicine 
NA fly 
fly, tlies 

NA cfiief 
chief, I am chef 

PV upwards 
U P  

PV whence 
from, away from 

II it (water) dries up 
it (water) dnes up 

II yellow 
yellow 

II new 
it is brand new 

AI Young 
he is brand new, we are new 

TI suck 
1 sucked it 

M strawberry 
strawberry 

NI: his brain 
his brain (my brain) 

M his mouth 
his mouth, my mouth 

NI bone 
bone, his bones 

NA potato 
prewhite sweet potato, -es 

TA sleep with 
I sleep with hirn 

A i  sleep with 
we sleep together 

NI house 
houses 

M basswood 
smooth bark, -s 

M marrow 
kernel, marrow 



*wi:nkanwi 
Wukanwi 

*wi:nie:wa 
niwiina 

*wi:ntamawike: wa 
niwütamaake 

*wi:ntarnwa 
niwiita 

*wi:?sakanwi 
wi38akanwi 

*wi:?eeniwa 
wi3Ben.i 

*wi:9i .. "* 
WlSl 

*wi:8ani 
wiilani 

*wi:ee?si 
wiile?Oi, wüle78a 
*wi :y aka: kamyi 
wiyakaakarni 
*wi: yawehsi 
wiyawîei 

II taste good 
it tastes good 

TA name 
1 named him 

Ai name 
1 was notifyrng others 
TI name 
1 named it 
II bitter 
it is bitter 

AI: eat 
he is eating 

NI: his head 
head, his head 

NI his tongue 
the tongue, his tongue 

NI hair 
head hair-s, his head hair 

NI dirty water 
dirty water 
NT meat 

meat 

3989 

3997 

4004 

4005 

4012 

4027 

4033 

4049 

4050 

(Pentland 1979: 16 1) 

(Pentland 1979: 16 1) 

The hdarnentai objective of the current study is to identify regular rules of historicaf sound 

change and set up a computer mode1 using these d e s .  ln historical change, however, there 

wiIl 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 uicluded in setting up a computer model. Thus, these sound 

changes will not be discussed in great detail. The îrregular sound changes in the List follow; 

the relevant segment is in bolci, and the MD number is cited in brackets: 

Haplology: *weSkikenwi > hoSkinwi (3839); *weSkikiwi > ho3kiwi (3840). Back umlaut: 

*a:hpawe:wa > halpowe (0015); *axkehkwehsa > ha?ko?kwa (0477). 



The Iist ofreflexes aiso inciudes ofa few examples in which the prefix andor the suiFx in the 

PA word does not match that of the Shawnee reflex. Examples: *pakiee:wa > nipakila 

(252 1); *wi:hpe:ntwiwaki > niwiipeetipe (393 7). in 252 1, the PA word has no personal 

prefix, meaning that the word is third person, but the Shawnee prefk is for first person 

singular number, "ni". In 3937, the PA word has no personai prefix indicating that the word 

is third person, and the  su^ is for an animate, intransitive verb (AI), third person plural, 

"waki". The Shawnee reflex, however, has the p r e k  for the first person plural inclusive, 

%i", and the suffix for an Ai verb, fkst person plural inclusive, "pe". This is because either 

the PA or the Shawnee dictionary does not have the appropriate prefix or sunix in 

combination with the given word. This is not a problem because the complete paradigms for 

PA and Shawnee are hown  And ifoniy one member ofthe paradigm is cited in one of these 

dictionaries for a given word, the rernaining members of the paradigm can usually be fonned. 

2.4 Morphology 

There are IWO 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 initiai *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 aii initiai *ke. PHONO 



is equipped to deal with phonology and not morphology. in other words, B cannot parse the 

entnes and resolve whether an initial *ne is a p r e k  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 &g the PA data in the Shawnee Model. 

In the same marner, the suf ies  of the various grammatical categories undergo a regular 

change nom PA to Shawnee. Many of the suniues are identical although they mark dif5erent 

grammatid categories. Thus, some distinction has to be made before the appropriate change 

can be appiied to the given aiffoc. Therefore, adjuments have to be made for these sufnxes 

manually . 

The verbal morphology of PA and Shawnee is tabulated below. These tables serve to assis 

in adjusting for the morphological changes fiom PA to Shawnee. They are taken firom 

Goddard (1967b). 



2.4.1 Proto-Algonquian Verbal Morphology 

TA Objective: 

Direct 

TA Absolute: 

Direct 

ne-a 
ke-a 

-e:wa 
ne-a:Pena 
ke--a:Pena 
ke-a:Pewa 

--e: waki 

ï7 Objective 
3 
ne-a: ni 
ke-a: ni 
we-ami 
ne-e: na:ni 
ke-e: nawi 
ke--e:wa: wi 
we-e:wa: wi 

ne-ekwa -eko: ki 
ke-ekwa -eko: ki 
we-eko:fi -eko:hi 
ne-ekwena:na -aki 
ke-ekwenawa -aki 
ke-ekowa:wa -ski 
we-ekowa:wali -ahi 

ne-a 
ke-a 

-amwa 
ne-a:Pena 
ke-a:Pena 
ke-a:Pwa 

-amo:ki 

Passive 

ne-eko:Pi 
ke-eko :Pi 

-a:wa 
ne-eko :Pena 
ke-eko:Pena 
ke-eko:Pwa 

-a:waki 

ne-- 
ke- 

-wa 
ne-Pena 
ke-Pena 
ke-Pwa 

-waki 

ne-ekweni -di 
ke-ekweni -ali 
we-ekweni -di 
ne-ekwenami -di 
ke-ekwenawi -ali 
ke-ekowa:wi -ah 
we-ekowa: wi -di 

ne-ekwi 
ke-ekwi 

-ekwiwa 
n e - e w e n a  
ke-eMena 
ke-ekwrPwa 

-ekwiwaki 

2- 1 ke-i 
2p- 1 k d % a  
20)-LP b h a  



2.4.2 Shawnee Verbal Morphology 

TA Direct 
3 3 PI 
ni-a -a:ki 
Ici-a -a:ki 
ho-a:li -ahi 
ni-a: pe 
ki-a: pe 
ki-a:wa -a:wa: ki 
ho-a: wa:li -a:wahi 

TA litverse 
3 3 pl 
ni-ekwa -eko: ki 
ki-ekwa -eko: ki 
ho-eko:li -eko hi 
ni--ekona -ekona:ki 
ki-ekona -ekona: ki 
ki-ekowa -ekowa:ki 
ho-ekowa: li -ekowahi 

Al 

ni- 
ki- 

-Wa) 
ni-pe 
ki-pe 
ki-pwa 

-(wa) ki 

PH 

ni-a 
ki--a 

-amwa 
ni-a: pe 
ki-a: pe 
ici-a: pwa 

-am0 : ki 

TI 
3 3 PI 
ni-a - a m  
ki-a -axa 
ho--a -axa 
ni-a: pe 
ki-a: pe 
ki-a: na: wa 
ho-a: na: wa 

TA Imm. Subj. 
O op1 
ni-eko -ekona 
ki-eko -ekona 
ho-eko -ekona 
ni-ekope 
ki-ekope 
ki-ekona:wa 
ho-ekona:wa 

ni-eko:pi 2-1 ki-i 
Ici-eko: pi 2p- 1 ki-ipwa 

-0:eo Z(P)- 1 P ki-ipe 
ni-eko: pe 
ki-eko: pe 1-2 ki--ele 
ki-eko:pwa 1-2p ki-ekpwa 

-0:eo:ki lpœ2(p) ki-elepe 

A few examples of how these rnorphological adjustments are applied to the data follow. in 

the PA table above, the paradigm of the Animate tntransitive AI uidicates that a verb in the 

third person singular gets the suf£ix "wa'*; and that the verb has no persond pre£ix. The 

Shawnee table above indicates that the A[ verb in the third person singular has the su& 

"(wa)"; and that the verb has no personai prefix. Thus, in PA an Ai verb in the third person 

singuiar has the form: verb-wa; and in Shawnee: ~verb-0.  Therefore, the suffixes of Ai verbs 

in PA may be marked as follows: * te:pwe:-wa (MD 3302). *kaIqe:peMe:-wa (MD 090 1). 

These give us, respectively, Shawnee: teepwe-0, kakeepe7Se-B. Consequently, the AI verbs 

have to be adjusteci by deleting the suffix 'ka"  from the PA word in order to obtain the 
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appropriate Shawnee form. Some short verbs do not lose the SIEX 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 TI verbs in the 

Absolute form, third perron suiguiar. sufEïx, "amwan; no p r e k .  But the Shawnee dictionary 

cites TI verbs in the Objective form, in either the third person or &si person singular: suffix, 

"a"; p r e k  "ni" or "ho". The afhes  are marked by a dash (-1 in the following examples: 

* ki : Syes-amwa 
ni-kiigeû-a 

*pemot-amwa 
ni-pemot-a 

TI cook 
1 cooked it 

TI shoot 
1 shoot at it 

The Shawnee paradigm which corresponds to the PA TI Absolute is the pseudo AI (ps AI): 

these two paradigxns are a perfect match. In other words, the &es of the citation member 

of the paradigm, the third person singular, are identical for both PA and Shawnee: no prefix 

and suflix "-amwa". This gammatical category, therefore, needs no adjustments. Similady, 

the TA verbs are always cited in the MD in the Absolute form: no prefix and suffix "-e:waT7. 

And Voegelin (1938) cites TA verbs in the Objective form: prefix "ni-" and nifnx "-a1' (first 

*&:Sie-e: wa TA defecate 
ni-mjiëd-a 1 defecate on an. object 

*pakiû-e:wa TA he casts her off 
ni-pakil-a 1 throw him away 

It follows that the TA verbs ending in "e:wa" have to be adjuaed by deleting tbis suiEu fkorn 
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the PA word and adding the p r e k  "ni-" and the d l i x  "-a" to obtain the kt person singular 

Shawnee f o m  Ofcourse, any other member of the TA Direct paradigm can be obtained in 

this way. 

By making such changes, the morphological reflexes for d the grammatical categories cm 

be worked out. However, this requires an excessive amount of morphologicaI work 

especiaüy for the intransitive verbs, and the nouns which have larger lists of possible sufExes. 

Therefore, for this study, the PA suffixes were left unaltered except for the regular 

phonologicai des .  

It is true that ifaü the verbs are properly Iabeled, PHONO might be able to provide the 

correct ending or sufEx in the sarne manner it applies aii the other rules. But PHONO is 

currently not programmed to handle extensive morphological changes. Thus, to set up a 

Mode1 which can provide the correct endings would require too many niles. Each of these 

d e s  would take PA entries with a given grammatical category, person and number and 

trandorm it to the corresponding Shawnee form. Moreover, d the PA entries would have 

to be marked for gammaticai 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 cwently available 

in PHONO- 



Chapter Three: 
PHONO - Setting up the Shawnee Model 

3.0 Introduction 

This chapter deais with the program, PHONO, and the various seps required to set up a 

model. The model that was set up is calleci the Shawnee Model. AU the files associated wîth 

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 mn a mode1 in PHONO are described and 

illustrated by examples from the Shawnee Model. The Iast section gives a brief description 

of some of the features of PHONO. 

3.1 Introduction to PHONO 

The program cuns on DOS. However, for most of my wortq 1 have mn it on a DOS emulator 

on Windows 95 and did not face any additional difficukies. Of course, the regular diaculties 

are that iike alI other programs, it crashes from time to tirne. The fiequency is slightly higher 

uian popular programs, such as WordPerféct, because it has been written and maintained by 

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

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

PHONO. The only criterion is that dl the files of a given mode1 have the sarne name; of 



course, each of these files would require Werent extensions. Only one model may be loaded 

at a tirne. Once a model is loaded, ail its files are available in the menu for use or for editing. 

Since all the files are text documents, we cm edit them with any word processor as well if the 

need anses. It stores a i l  output in temporary mes. These rnay 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 hancile up to 70 difTerent characters selected &om among the 255 

ASCII characters. However, both PA and Shawnee together require a total of about 25 

Werent chamcters - i.e. fàr l e s  than the total inventory of characters avaiiable in PHONO. 

A set of up to 23 binary features can be named by the user; for example: consonant, high, 

round, etc. Foliowing 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 (+A) or double (#/=) sign. There is no difference, in principle, between the single 

signs and the double signs. However, the distinction is hdamental to the program because 

it is with this key that PHONO sorts the characters and executes fiinctions specined in the 

rules (see Appendix 3, section 4.1). 

Although the phonernic inventory for the Shawnee Model is srnall, a few special characters 

which are not available in the ASCU 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 charaaer 

correspondences between the phonemic inventory for the Shawnee Model and the characters 

&om the ASCII character set that may be used to represent them while ninning PHONO: 

Phoneme Symbol used for PHONO 

Vowel length is indicated by the colon, ":". 

One probtem faced initially with respect to the Alphabet file was the orthographic 

representation oftheta, "W. Although theta is an ASCII character, it c m o t  be entered fiom 

the keyboard. To represent theta, "ci" could be used in one oftwo ways: it codd be given 

the binary feanire values of theta or  it could be changed to a theta by an orthographic mie. 

The latter option was used because there is a provision in PHONO to write orthographic 

niles. Thus theta is entered as "ci" and an orthographic rule changes "ci" to theta, "8". 



3.2.1 The Alphabet File for the Shawnee Model 

The above inventov consists of four extra characters (E, q, u, and ') which are not required 

for the Shawnee Model. This inventory was set up with these extra characters so that it 

rnight serve as a deWt file for other models in the Ngonquian f d y  of Ianguages. 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 Mode1 this feature has been 

included in the Model for future expansion and refinement. 

3.3 The Rule Makeup: phonologira1 d e s  

PHONO'S d e  notation system is based on standard linguistic nile notation expressions such 

as the fouowing: 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 wordq 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 "stmchiral change"). 

PHONO'S mle 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: 

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

2. any number (up to 25) of if-lines, labeied in order by ietters (4 B, C...) 

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

4. the end line, consisting of the word ''END" plus the nile name repeated. 

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

Model as follows: 

EPENTHETIC-H 
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A: -cons( l ) +syllabic( 1) 
1: [NSERT h (1) 
END EPENTHJZTIC-H 

There are four mes of Elines and five types of then-lines, the Constant and Variable types 

available for both fiinctions. There are a total of seven types, as shown below: 

Branching 
If-lines COUNT 

Constant 
Variable 
DELETE 1 *-lines 
WSERT 
SWAP 

Ifthe d e  has more than one if-heT these must be interrelateci in a hierarchy, through the use 

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

Ic and then-lines are composed mainly of feahire-names and location-exp ressions. These 

two building-blocks are used to construct the seven types of Lines. With these seven types 

of lines, virtually ail 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 dl been written in the Shawnee Model. The Rule Makeup f3e allows 

capital leners only and the symbol for underscore, "-". This is why the name chosen for 



each nile 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 probiems without dficulty. 

However, because of the limit on the choice of characters in narning rules "7" is written as 

"G", as in glottal stop, and "8" as "TET', as in theta and so o n  

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 sirnply as possible. In two cases, the rules have been split in 

two, Rule 39'39a and Rule 4 1,4 1% because it seems that this is a simpier way to write these 

d e s .  

The Rule Makeup file, "shawnee2.maK' foliows with the addition of the rule number and the 

d e ,  at the beginning of each nile, as they appear in the previous chapter: 

1. V; > V i # (apocope) 
APOCOPE 
A: B and C 
B: +long(-1) 
C: +syllabic(-2) 
1: DELETE (-1) 
END APOCOPE 

2. *Ik > Ik 
CHKBECOMES-GK 
A: +obstr(*) -cent(*) +coronal(*) -anterior(*) +high(*+l) +back(*+l) -cont(*+l) 
1 : +cont(*) -coronai(*) -hi@(*) +low(*) -disuib(*) -strident(*) +voice(*) -tense(*) 
END CHK - BECOMES-GK 



CEP-BECOMES-GP 
A: +obstr(*) -cent(*) +coronal(*) -anterior(*) +obstr(*+l) +anterior(*+l) -coronal(*+l) 
1 : -high(*) +low(*) -coronal(*) -distrib(*) +cent(*) -strident(*) +voice(*) -teme(*) 
END CHI'-BECOMES-GP 

d > 8(0rthographic mie, not in previous chapter and so not numbered here) 
D TO THETA 
A: +obstr(*) <ont(*) +voice(*) 
1 : -disuib(*) +cent(*) +deIrel(*) -voice(*) +tense(*) 
END D-TO-THETA 

4. V > hV 1 #- (epenthesis) 
EPENTHETICH 
A: -cons( 1) +syllabic( 1) 
1: INSERT h (1) 
END EPE.NTKETIC - H 

7. *hk > ?e 
HCH - BECOMES-GCH 
A: +cons(*) -obstr(*) +cent(*) -low(*) +obstr(*+l) -cont(*+l) +coronal(*+l) 
-anteriorf*+l) 
i : +obstr(*) +low(*) -distrib(*) +voice(*) 
END HCH-BECOMES-GCH 



END HKJECOMES-GK 

9. *hl > 18 
HL BECOMES-GTH 
A: %oice(*) -=ont(*) -nasal(*) sbstr(*) +=ont(*-1) -obstr(*-1) +cons(*-1) 
1 : -voice(*) +cent(*) +tense(*) +obstr(*) -distri%(*) +obstr(*-1) +low(*-1) -dimi(*-1) 
+voice(*- 1) 
END HLBECOMES-GTH 

10. *hp > ?P 
HP-BECOMES-GP 
A: B and C 
B : +obstr(*) +anterior(*) -coronal(*) 
C: +cons(*- 1) -obstr(*-1) +cent(*-1) 
1 : +obstr(*- 1) +low(*- 1) -distri%(*- 1) +voice(*-1) 
END HP-BECOMESGP 

11. *hi > 75 
HSH BECOMESGSH 
A: +obstr(*) +cent(*) +coronal(*) -anterior(*) +cons(*-1) +cent(*- 1) -obstr(*-1) -low(*-1) 
1 : +obstr(*- 1) +low(*-1) -dstrib(*- 1) +voice(*- 1) 
END HSH-BECOMES-GSH 

12. *hs > 78 
HSBECOMES-GTH 
A: +cent(*) +strident(*) +anterior(*) +cent(*- 1) -obstr(*- 1) +cons(*- 1) 
1 : -voice(*) -strident(*) -distrib(*) +Iow(*- 1) +obstr(*- l )  -distrib(*-1) +voice(*- 1) 
END HS - BECOMES-GTH 

13. *h8 > 78 
HTH-BECOMES-GTH 
A: +coronal(*) -diarib(*) +cons(*- 1) -obstr(*-1) +cont(*- 1) 
1 : +obstr(*- 1) +low(*- 1) -distrib(*- 1) +voice(*- 1 ) 
END HTH-BECOMES-GTH 



15. *i: > i /y  
II-BECOMES-1 
A: B and C 
B: -cons(*) +syllabic(*) +hi&(*) -back(*) -low(*) +long(*+l) 
C: -cons(*+2) -syliabic(*+Z) +high(*+Z) -back(*+2) -round(*+2) 
1 : DELETE (*+ 1) 
END IIBECOMESJ 

16. *ke > ki / #-C 
KE1 BECOMES-KI 
A: Band C 
B: +high( 1 ) +back(l) -cont(l) 
C: -cons(2) +syilabic(2) -high(2) -low(2) -back(2) +tense(2) -syUabic(3) -iong(3) 
1: +high(2) 
END KE1-BECOMES-KI 

17. *mp > P 
MPBECOMES-P 
A: +obstr(*) +anterior(*) -coronai(*) +nasal(*-1) -coronid(*- 1) 
1 : DELETE (*-1) 
END MP-BECOMES-P 

18. *ne > e 
NCH-BECOMES-CH 
A: +obar(*) -cent(*) +coronal(*) -anterior(*) +nasal(*- 1 )  +coronal(*- 1) 
1: DELETE (*-1) 
END NCH-BECOMES-CH 

19. *nk > k 
MCJ3ECOM.S-K 
A: +back(*) -cent(*) +hi&(*) +nasal(*-1) +coronal(*- 1) 
1: DELETE (*-I) 
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 



NSH-BECOMES-SH 
A: +obstr(*) +cent(*) +coronal(*) -anterior(*) +nasal(*-1) +coronal(*- 1) 
1 : DELETE (*- 1) 
END NSH-BECOMES-SH 

22, *ns > 8 
NS BECOMES-TH 
A: qcont(*) +anterior(*) +strident(*) +nasal(*- 1) +coronai(*- 1) 
1 : -voice(*) -strident(*) -distrib(*) 
2: DELETE (*- 1) 
END NS-BECOMES-TH 

24. *nt > t 
NT-BECOMES-T 
A: +obstr(*) +coronal(*) -delrel(*) -voice(*) +nasal(*- 1) +coronal(*- 1 ) 
1 : DELETE (*- 1) 
END NT-BECOMES-T 

25. *[+cons, +voice] > [-voice] / #-(h SC) (Relatedphenom 1) 
RELATEDPHENOM 1 
A: BandE 
B: C o r D  
C: +cons(2) ilow(2) icons(3) 
D: +obstr(2) +cont(2) +coronai(2) -anterior(2) tcons(3) 
E: -syllabic(l) +voice(l ) 
1 : -voice(l) 
END RELATEDPHENOMI 

26. *? > 0 / [+cons, -voice]-C (Relatedphenorn 2) 
RELATEDPHENOM2 
A: B and C 
B: +cons(*) +low(*) 
C: -syllabic(*- 1) -voice(*- 1) +cons(*+ 1 ) 
1 : DELETE (*) 
END RELATEDPKENOMZ 



27. *? > 0 / - CC (Relatedphenom 3) 
RELATEDPHE2NOM3 
A: BandC 
B: +cons(*) +low(*) 
C: +cons(*+ 1) +cons(*+2) 
1 : DELETE (*) 
END RELATEDPHENOM3 

28. *0 > p] / [+cons, +voice]-{hV, SC } (Relatedphenom 4) 
RELATEDPHENOM4 

END RELATEDPHENOM4 

29. *V: > V / -f ?C, SC) (Shortening 1) 
SHORTENING 1 
A: BandE 
B: C o r D  
C: +cons(*) +low(*) +cons(*+ 1) 
D: +obstr(*) +cont(*) +coronal(*) -anterior(*) +cons(*+l) 
E: +long(*- 1) 
1 : DELETE (*- 1) 
END SHORTENINGI 

30. *V: > V / h V  (Shoitening-hV) 
SHORTENmGGHV 
A: +cons(*) -obnr(*) +cent(*) -cons(*+ 1) +long(*- 1 ) 
1: DELETE (*-1) 
END SHORTENINGGHV 

31.  *sk > Sk 
SKJECOMES-SHK 
A: +hi&(*) +back(*) -cont(*) +cent(*- l ) +anterior(*- 1) +strident(*- 1) 
1 : +hi@(*-l) -anterior(*- 1) 
END SKJ3ECOMES-SHK 

32. *V > 0 1 -5C (Syncopel) 



SYNCOPE 1 
A: B and C 
B: +obstr(*) +cont(*) +coronai(*) -anterior(*) +cons(*+l) 
C: +syllabic(*- 1) 
1: DELETE (*-1) 
END SYNCOPE1 

33. *V > 0 / [+cons -voice]?C (Syncope2) 
SYNCOPEZ 
A: BandC 
B: +cons(*) +low(*) +cons(*+l) 
C: +syllabic(*- 1) +cons(*-2) -voice(*-2) 
1: DELETE (*-1) 
END SYNCOPE2 

34. * > 0 / -hV (Syncope-hV) 
SYNCOPE-HV 
A: +cons(*) -obstr(*) +cont(*) -cons(*+ 1 ) +syllabic(*- 1 )  
1 : DELETE (*- 1) 
END SYNCOPE-HV 

35. *s > 8 
SBECOMES-TH 
A: +cent(*) +anterior(*) +strident(*) 
1 : -voice(*) -strident(*) -distrib(*) 
END SBECOMES-TH 

36. *8k > ?k 
EKJ3ECOlceS-GK 
A: +hi@$*) +back(*) -cent(*) +coronal(*- 1) -distrib(*- 1 ) 
1 : +low(*- 1) -coronal(*- 1)  -anterior(*- 1) +voice(*-1) -tense(*-l) 
END THK - BECOMES - GK 

37. *8p > 7~ 
THE'-BECOMES-GP 
A: B and C 
B: +obstr(*) +anterior(*) -coronal(*) 
C: +coronal(*- 1) -distrib(*- 1) 
1 : +low(*-l) -coronai(*- 1) -anterior(*- 1) +voice(*- 1) -tense(*- 1) 
END THE'-BECOMES-GP 



38- *twi > ti 
Tm-BECOMES-TI 
A: B and C 
B: D and E 
C: +syllabic(*+ 1) +hi&(*+ 1) -back(*+ 1) 
D: -cons(*) -syiiabic(*) +high(*) +back(*) +round(*) 
E: +obstr(*- 1) +coronal(*-1) -delrel(*-1) -voie(*- 1) 
1 : DELETE (*) 
END TWI-BECOMES-TI 

39. *8 > 1 / #  - 
VTHlBEC0MES-L 
A: B and C 
B: +obstr(l) -distrib( 1) +cont(l ) +deire[( 1 ) -voice(l) +tense(l ) 
C: -cons(2) +syUabic(Z) -obstr(2) 
1 : -obstr(l) +distrib(l) -cont(l) +voice(l) -tense( 1) 
END VTHlBECOMESL 

39a. *8 > 1 / V-V 
VTHV-BECOMES-VLV 
A: B and G 
B: C andD 
C: E o r F  
D: +obstr(*) -distrib(*) +cent(*) +deIrel(*) -voice(*) +tense(*) 
E: +long(*- 1) 
F: -cons(*- 1) +syIIabic(*- 1) -obstr(*- 1) 
G: -cons(*+l ) -obstr(*+I ) 
1 : -obstr(*) +distrïb(*) ocont(*) +voice(*) -tense(*) 
END \WJ3ECOMES_CiLV 

40. *wa > O / #  - 
WA 1-BECOMES-O 
A: B and E 
B: C and D 
C: -cons( 1) -syllabic(l) +high(l) +back( 1) +round( 1) 
D: -con@) +syIIabic(2) -high(Z) +Iow(2) +back(2) 
E: -syllabic(3) -long(3) 
1 : -low(2) +round(Z) 
2: DELETE ( 1 )  
END WAIBECOMES-O 



41. *we > O /#- 
WEI BECOMESO 
A: B and E 
B: C and D 
C: -cons( 1) -syllabic( 1) +hi$@) +back(l) +round(l) 

41a. *we > O / 
WEC - BECOMES-OC 

B and E 
C and D 
F and G 

END WECBECOMES-OC 

42. *xk > 7k 
XKBECOMES-GK 
A: -cent(*) +back(*) +high(*) +obstr(*-1) +cent(*-l) -low(*-1) +back(*- 1) 
1 : -diarib(*- 1) +voice(*-1) -tense(*- 1 )  -hi@(*- 1) +Iow(*- 1) -back(+-1) 
END XK-BECOMES-GK 

43. *xp > 7~ 
XP-BECOMES-GP 
A: +obar(*) +anterior(*) -coronai(*) +obstr(*-1) +back(*-1) +CON(*-1) 
1 : -distrïb(*-1) +voice(*-1) -teme(*- 1) -hi@(*-1) +low(*- 1) -back(*-1) 
END RBECOMES-GP 

44. *ya: > a: I (ë, s, w)- 
YAA-BECOMES-AA 
A: B and 1 
8: C andF 
C: D and E 



B and G 
C and D 
E and F 
-syllabic(*- 1) -long(*- 1) 
-cons(*) -sylIabic(*) +hi&(*) -back(*) -round(*) 
-cons(*+ 1) +syllabic(*+l) -high(*+l) -low(*+ 1) -back(*+l ) +teme(*+ 1) 
+hi&(*- 1) +suident(*- 1) +iong(*+2) 
DELETE (*) 

END YEE-BECOMES-EE 

46. *ye > i / (-syUabicJ- 
YE BECOMES-1 
A: Ë3 and C 
B: D andE 
C: -sylIabic(*- 1) -long(*- 1) 
D: tons(*) -syi.iabic(*) +hi&(*) -back(*) -round(*) 
E: £ons(*+l) +syUabic(*+l) -high(*+l) -low(*+l) -back(*+l) +tense(*+l) -syUabic(*+2) 
-long(*+2) 
1: +bigh(*+l) 
2: DELETE (*) 
END YE-BECOMES-1 

47. *yi: > i: / (-syllabic)- 
YIIBECOMES-II 
A: BandE 
B: C and D 
C: F and G 
D: -syllabic(*-1) -long(*-1) 
E: sons(*) -syilabic(*) +hi@(*) -back(*) -round(*) 
F: -cons(*+l) +syUabic(*+l ) +hi&(*+ l) -back(*+l) -low(*+l) 



48. *yi > i / (-syI1abic)- 
YI-BECOMES-1 
Ar BandC 
B: D andE 
C: -syllabic(*-1) -long(*-1) 
D: -cons(*) -syIlabic(*) +hi&(*) -back(*) -round(*) 
E: -cons(*+ 1) +syllabic(*+ 1) +hi&(*+ 1 ) -back(*+ 1 ) -low(*+ 1 ) 
1: DELETE (*) 
END YI-BECOMESJ 

3.4 The Rule Order file 

The Rule Order file displays two lists: the chronologïcal Order list and the alphabetized 

Supply list. The Supply list consists of al1 the niles in the Rule Makeup file. Rules are 

chosen from the Supply list and installed in the Order lia. The Order Iist detennines how 

the model will be operated: which mies will be appiied, and in what order. The niles £tom 

Suppiy may be used in Order once. more than once, or not at ail. The Order List is stnicwed 

in three labeled sections, corresponding to the three major types of rules that PHONO 

recognizes: ( 1 )  Old Orthographic, (2) Phonologicai, and (3) New Orthographic. The 

Phonological d e s  belong to the sound-change model proper, while bath kinds of 

Orthographic rules merely serve to interpret character input. 

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

adjustment is required by a given model. For example, Latin orthography needs to be 



adjusted before sound change mles can be applied to the ancestor language because there 

is a discrepancy between Latin orthography and the spoken language. The Phonological 

niles fom the significant body of the sound-change model. Such rules are normaiiy 

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 d e s  have an 

interpretive tùnction, 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 wouid 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 niles. Since the output is phonernic, there is no need to modify it because the 

Shawnee data is also phonemic, hence, there is no need for New Orthographic mies. 

Instead, the provision for orthographie rules have been utilized to overcome the shortage of 

characters of standard computer keyboards, as disnissed in section 3 -2 above. The following 

is the Rule Order file for the Shawnee Model: 



ORTHOGRAPHIC 
d-t O-theta 

PHONOLOGICAL 
chk-becomes_gk 
chp-becomesgp 
gi-becomesgth 
gs-becomessh 
hch becomesgch 
hk-Secornes& 
hl-becomessh 
hp-becornesgp 
hsh-becomesgsh 
hs-becomes_gth 
hth becomesgth 
t jecomesS 
ke l becomes-ki 
mp-becomesg 
nc h-becomes-ch 
nk-becomes-k 

nlbecomes-n 
nshJecomess h 
nth-becomes-n 
nt-becomes-t 
sk-becornes-shk 
thk-becornes_gk 
thpbecomesgp 
xk becomesgk 
x p b e c ~ m e s ~  
vthi-becomes-vlv 
vth l -becomes-1 
ns-becomes-th 
s-becomes-th 
iibecomes-i 
twi-becomes-ti 
wa 1 decornes-O 
wec~becomes~oc 
we 1 becomeso 
yii-becomes-Ü 

yee-becomes-ee 
yaabecomes-aa 
yi-becomes-i 
ye-becomes-i 
syncope 1 
syncope2 
synco pe-hv 
shortenhg 1 
shortening-hv 
relatedphenom 1 
relatedp henom2 
relatedp henorn3 
relatedp henom4 
epenthetic-h 
apocope 

ORTHOGWH3C 
d-t O-t heta 

3.5 Running PHONO 

3.5.1 Interactive mode 

in this mode, single proto-fonns may be entered and the mies applied. The output shows 

the result. There are options to show the niles and the order in which they were appiied. 

This mode is used extensively for working out and wrïting the rules. Mer each rule is 

written in the Rule Makeup file, it has to be tested to ver@ that it does what it is expected 

to do. Various proto-words requiring the application of the given rule to obtaui the reflex 

are nin in the interactive mode. The rule is modified whenever a nin indicates that the rule 

has changed a segment that it was not supposed to change. The nile trace option is 

particularly helphi because it indicates the phonological features that are incorrectly 



described in the Rule Makeup. 

3.5.2 Batch mode 

In this mode, a group of proto-fom are listed dong 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 nin. The resulting output may consist of good output and bad 

output. This actudy 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 

proces of trial and error, aIi the d e s  written in PHONO may be checked dong with the rule 

ordering. This is facilitated by options which show ail the d e s  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 rnay be appropnately named and saved in either DOS or any 

wordprocessor d e r  exiting PHONO. 

The Batch Mode was used extensively to ensure that ail 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 thne a new nile was added to the Model 

or the d e  order was changed. The problem of irregular d e s  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 niles of denvation of a descendant form from 

the proto-form. A chronologid iist of the d e s  that act on a given proto-word is recorded 

and c m  be displayed on screen in the Interactive mode as described above and cm 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 ver@ 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 mn, such 

as "shawnee2.sng7' and consisting of a list of proto words or etymons. On running the file 

in rhis mode, the mies in the model are applied to the data and the output is saved in a 

temporary file by PHONO cded "singIe.out". This file has to be copied Vnmediately after 

each run because PHONO saves subsequent runs by deleting it and saWig the new output 

in this file. As with al1 other files in PHONO, "single.out7' is a ASCII text file. The output 

data is organized as foflows: 

ETYMON -> pa: hpesihe: wa 
HP-BECOMES-GP: => pa:?pesihe:wa 
SBECOMES-TH: => pa:?peûihe:wa 



SHORTENINGI : => pa?p&ihe:wa 
SYNCOPE-KV: => pa?peûhe:wa 

Each etymon is labeled and each rule dong with the change brought about by the d e  is 

listeci. The final descendant form appears on the last Iine. In cases where none of the niles 

in the mode1 appIy 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: Ail the unnecessary parts of the data were deleted such as the label 

''ETYMOW, the arrows, the intermediate stages in the derivation. Most of 

these were done by developing speciai macros. 

Stage Two: The speciai characten 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 

categones of the etymons. 

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

chapter. 



Chapter Four: 
Running the Shawnee Model 

4.0 Introduction 

Having developed the Shawnee Model, we now tum 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 foms in the Proto-Mgonquian dictionary; to increase the dictionary 

by adding the singletons which are supported by the Shawnee data; and to refine those 

reconstnicted forrns which do not "fit7' with the Shawnee data (see section 1.4). Appendices 

1 and 2 list the r d t  of runnïng 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 al1 

available Shawnee data, narnely, Voegelin ( 193 8), Andrews ( 1994) and Chrisley ( 1 995). 

The nurnber of exact matches and partial matches are listeci and discussed in the next section. 

The second section addresses some points on the data. The last section descnbes a method 

that can be used in the h r e  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 40 1 *p entnes fi-om the PA dictionary (Appendk 1) and IO20 *p 

entries f?om the list of singletons (Appendk 2). The Shawnee data ffom the three sources 

consists of approxhately 600 entries for "p". The Output was compared with the available 

Shawnee data and the r e d t  of this coinparison yielded 63 matches or near matches (30 f?om 



the PA dictionary and 33 fiom the singletons) listed below. The Iist of matches excludes 

recumng roots and word formatives that are present in the Shawnee data It appears that 

the Shawnee etymologies could be added to the lin of singietons. 

In this Est, the Output from the PA dictionary can be disthguished fiom the Output f?om 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 foiiowed 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 ffom the PA dictionary. The second line contains 

the Shawnee forms followed by the English gloss. The Shawnee forms, as indicated eadier, 

match either partidy or totally. If the match is or@ 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 Wotai". For a note on the suftùtes, please see 

section 2.4. The grammatical category of the Shawnee words are inciuded before the 

English gloss. Note that the suffixes have not been adjusted in the expected Shawnee forms. 

In the fbt example below, the TA s u f i  in the PA form is *-e:wa. The reflex of this s a  

in Shawnee is "-a". But this is a morphological nile rather than a phonological mie and as 

discussed in section 2.4 above. The main focus of the curent study has been phonological 

rules. 



*pakiûe:wa TA he casts her off 252 1 
TA 1 throw him away, divorce him (total) 

+paSka: piwa 
paSkaapi 

*pa:%a:piwa At one-eyed 2493 
AI he opened his eyes; he has open eyes (Total) 

fpehwi 
pekowaii 
pekwi 

* penkwi NT ashes 2654 
M ashes, dust (Tot al) 
NI dust, ashes, mbbed to dust, worn out, sore. 

2646 
(Total) 

+ p e d e e n w i  
nipemîûeto 
nipalpemlûeto 
(Redup tication) 

*pemWenwi rI flow 
PT 1 pass the time 
PT 1 pass the resolution around 

pemiwele: wa 
nipemiwela 

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

2632 
(Total) 

+pemiweta: wa 
nipaapemiwetoope 
(Reduplication) 

*perniweta: wa PT carry 
PT we observe reiigious ceremony 

2633 
(Tot al) 

+pemotamwa 
nipemota 

* pemotamwa TI shoot 
TI 1 shoot at it 

2639 
(To td) 

ipernwe: wa 
nipemwa 
pernw- 

*pemwe:wa TA shoot 
TA 1 shoot at hirn 
TA shoot 

*pi:nCi?le:wa AI fly in 
AI they go in 

2736 
(Total) 

*pi:nta&va:na NA quiver 
NA bullet sack 

2742 
(Total) 

+PO: tawe:wa 
pootawe 

*po:tawe: wa AI f i e  
AI he puts wood on the fire 

2818 
(Total) 



+po :tawile:wa 
nipootaala 

*po:tawiûe:wa 
TA 1 blow on him 

+PO: tawitamwa *po:tawitamwa 
nipootaata TI 1 blow on it 
(LLawi" undergoes contraaion to give "a:".) 

+PO? konamwa 
nipotkina 
(See page 68 below) 

+ptame:wa 
nipt ama 

+pye: ta: wa 
nipiyeet O 

+pye:wa 
piyee ki 

+pa? ki:kwe: wa 
nipa? katepeena 

+paSip hike: wa 
pdiphike 

+pdip hwe: wa 
nipa5ip hwa 

TA blow 

TI blow 

*PO :xkwenarnwa TI break 
TI 1 cracked it open, broke it with hand 

*pe?tarne:wa TA by accident 
TA 1 accidently bit him 

* pye: ta: wa PT bring 
PT 1 b ~ g  it 

* pye:wa 
AI they corne 

AI corne 

*pa:k-a&-kome:-hh-wa AI b o c k  
TA i pat him, beat as on drum, tap him 

*pa:?8-en-e: wa TA crush 
TI 1 tear into it 
TI 1 break its aomach, round thing 

*pa:Bk-i:nkwe:-wa AI open 
TA 1 uncovered tiis head 

* paSipi-hi-ke:-wa AI stab 
AI he did the stabbing 

* paSip-ahw-e: wa TA stab 
TA 1 stab him 

*pawi-hSui-wa AI shake 
TI 1 shake it 

* paw-eSkawi-wa AI shake 
AI he shakes dew off as his feet brush the gras 

2822 
(Total) 

282 1 
(Total) 

2827 
(Tot al) 

2676 
(Tot al) 

2868 
(Total) 

2886 
(Total) 

CR000 

m o t )  

W o t )  

(Total) 

(Tot al) 

@oot) 

(Total) 



papaweSka 
(Reduplication) 

AI he shakes fkom excitement 

+pe: khowa 
nipeekhwa 
nipeekona 

+peSikwika: pawiwa 
pesikwikaapawi 

+petekwowa 
nipetekona 

+pi: ta: km 
piitaaka 

* pe: nki- ho-wa AI dean 
TA I dry him by nibbing 
TI 1 dried it by mbbing 

*penkwiw-i:nkwe:-hiin-wa AI dust 
TA 1 threw hirn in ashes 

*pe5ikw-e: lem-e: wa TA straight 
TI he thinks it straight 

*peSikwi-ka:pawi-wa AI straight 
AI he stands straight 

*peSikwi-weta:-wa PT straight 
PT 1 made it level, even, straight 

*petekw-O-wa AI double 
TA 1 roll it around 

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

*pi: htawi-hûen-wi II extra Iayer 
II it lies doubled 

("i" is deleted in the unstressed syllable.) 

+PO? kitepehwe:wa * po:xki-tempe:-hw-e:wa TA open 
nipo7kitepe78eto TI 1 broke the head of it 

+po?koûowa *PO:&-eso-wa AI break 
nipo7kiûa TI I make it explode 

*pe?G-h-e: wa TA by accident 
TA 1 accidentaily swailowed hirn (Root) 
TA 1 took hirn for someone else and so spoke to him 

* paû k-en-e: wa TA remove 
TA 1 bite oRa piece of animate food (Root) 



nipkina TI ï pulled it apart by hand, 1 broke it 

*pack-ah-a:te: -wi 11 remove 
TA 1 cut into him, I cut him in two 

+p koCe75nwa *pexkw-eCye:-hSin-wa AI lie 
pkoee AI he has a lumpy waia 

'peûkw-en-amwa Ti open 
TI 1 pulled it out fiom being stuck 

+pye:f hiwe: wa *pye:Ei-h-iwe: -wa AI hither 
kelpiyeeiiiweepûe AI  you d l  aart going 

*pye:Gi:-wa AI hither 
TA 1 imported him 
TA 1 made him corne 

+pye:ëikta: wa * pye: f i-ki-hta:-wa PT forth 
hopiyeeCineeme teetepeeki TI he sees the wagon coming 

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

+peûetamwa 
nipeûetawa 

* pankihSimowa AI sunset 
place where the sun goes, the West 

* panki hSinwa AI f i  
AI he alighted from flying 

*pesentamwa TI listen 2685 
TA 1 pay attention to, Listen to, mind him 

+pi: mena7 kwa: ni * pyi: menahkwa: ni NI rope 
pümin?kwa M sewing thread 

*pi:lesiwa AI clean 2726 
AI we have an even score; we are revenged 

+pi: n7 hamwa * pi:nûahamwa TI put in 
nipiin? ha TI 1 stuck it in 



+pke:wa 
pkweeki 

+pke: wele: wa 
nip keewela 

+po:namwa 
hopoona 

+ppkiwa 
hapki 

+pale0 he: wa 
nipaieûha 

+pi? taw7Skawe:wa 
nipi? tol kawaaki 

+pkwe:ne:wa 
nipkweena 

+pyeptawiwa 
piyepto 

*paeke:wa AI separate 256 1 
AI they went off together in another direction 

*pa0 ke: wele: wa TA withdraw 2562 
TA I take him away from the herd 

*po:namwa 
TI he has it 

Ti iay d o m  2799 

*po:ne:wa TA put 
TA he has him 

*paxpaxkiwa NA partridge 257 1 
NA prairie chicken 

* pye: ta:?ûenwi 11 blow hither 2867 
II it smells, smell is wafted this way by wind 

*paki-hg-en-amwa TI let go 
TI 1 tum it loose, 1 create it 

*paû-esi-h-e: wa TA miss 
TA i beat her 

* paû-esi-wa AI miss 
Ai he misses out 

*petek-en-amwa TI back 
Tt L took it back 

*pi:htaw-eSkaw-e:wa TA extra layer 
TA 1 bother them, get in between them 

*paûkwe:-n-e:wa TA remove 
TI 1 break it off once 

*paûkwe:-hkwet-amwa TI cut 
TI 1 cut a piece off it 

*pye:h-pahtawi-wa AI hit her 
AI he cornes running 



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 reguiar reflex search, one has to make the 

projections for the reflexes mentdy. Then, based on these mental projections, the 

cumesponding reflexes can be sought. The task is highly simplified once the projections are 

available and made into a lia to aid the search. Using this method enables us to retain the 

traditional or classical method of searching for reflexes while havhg constant access to a 

point of reference, the Shawnee projections. 

However, there are some shortcomings; as aiready stated, specid adjustments have to be 

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

exarnple: 

( 1 ) +po?konamwa *PO :xkwenamwa TI break 2827 

nipo? kina TI 1 cracked it open, broke it with band 

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

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

(2) +paw?Skawiwa *paw-eSkawi-wa AI shake 

pawijka AI he shakes dew off as his feet brush the grass 

papaweska Ai he shakes fiom excitement 
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There is no syncope in "papawe&aT7; evidence that syncope operates only on unstressed 

syllables. Reduplication causes the focus segment to be stresseci. Also, syncope does not 

affect two consecutive syllables: 

+pkha:te:wi *paûk-ah-a:te:-wi 

nipka? hwa TA I cut into him, I cut him in two 

4.1.2 Modifications to the Shawnee Mode1 

There is, of course, room for minor modifications to the Model. Sorne of the d e s  that were 

wntten into the Model need to be written more precisely. For exarnple, when the Model 

changes PA "*po:xkwahamwa" (break) to "+po?kw7hamwa", it is unknown whether the 

vowel following *w will undergo syncope before *h. It is uniikely that this vowel will 

undergo syncope. In any case, the syncope nile 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 Inlroduction tu the Shawnee Languuge is aimed at 

teaching basic proficiency in the tanguage. 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 ofthe distinction between phonetic and phonemic transcription. At the beginning 

of the word list appears the following statement: "NOTE: the symbol CU'] is used to show 
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the word has an unvoiced consonant and suppressed ['] as described on p. 4." (Chnsley 

1995: 27). The status ofthe glottaf stop in many words is questionable. Voegelin (1938) 

has recorded mSkwz "blood" and nzm Zkorni "my blood". And in Chrisley (1995) mSkwi is 

recorded with the symbol [U'] whereas nim 3komi appears as in Voegelin. This indicates 

that the glottal stop in nzm3komi is probably phonetic. There are also some instances in 

which the glottai stop of a regular reflex is deleted: 

*mahkate: wesiwa M black t 527 
mkateeweûi he's black (Chrisiey 1995: 3 1) 
*maekwa NA bear 1635 
mkwa bear (Chrisley 1995 : 30) 

Both these examples are rnarked with the çymbol ' ' F I  by Chrisley. The cunous c4unvoiced" 

consonants need fiirther investigation. As a result, the giottai stop was the cause of much 

confusion in the current shidy. Some of this confusion has been resolved. However, field 

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

p honologicd issues. 

The PA data contains recurring roots; for example the roots *pi:nt- (inside, infenority) recurs 

38 times in the singletons and 20 times in the PA dictionary. These recurring roots appear 

in different combinations with several different medials a d o r  finals. In the Shawnee data, 

there are oniy 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 finai is attested, but a given combination 

of root, rnedial and final is not attesteci, or rather simply not yet recorded in the Shawnee 



sources, occurs frequently. 

The concIusion points to the importance of recording the word formatives and the 

distniution of the word formatives arnong the different Aigonquian languages. Many of the 

singletons are innovations in a given language and Shawnee has its own set of innovations. 

Shawnee has innovateci iike the other languages using the same roots with different medials 

and finais. What has been found is that Shawnee has many formatives which are partially 

cognate but not fùlly cognate. Shawnee has lots of singletons which are apparent but which 

are not totaIIy 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 ninning the entire PA dictionary and the singletons on the 

Shawnee Mode1 would be an output of about 10,000 entries. The contents of this Iist could 

be compared manudly. The other option would be to merge the Shawnee data and the 

output in a single list and sort it alphabeticdy. This would result in placing the refIexes very 

close to the projected reflexes, if not next to them. Needless to Say, there wouid be some 

problems because of even a single character; for example, the reduplicated Shawnee word 

"papaweSka7' would not be placed near "+pawSkawiwa". Thus a combination of a search 

in a merged list and a manual search in separate iists wouid provide the optimum result. 



Chapter Five: 
Conclusion 

Comparative reconstruction is not an exact science. As a result, many problems become 

apparent when one aies to develop a computer model to simulate the process of diachronie 

change. To  a linguist, it is obvious as to  why a given rule should not apply to a given 

segment or  syflable but mchjudgements have to be explicitiy written into the rnodel in order 

to permit the computer to resolve each and every single detail. Traditionally, in historïcal 

linguistics des have been written in a notation which requires some expianatory comments 

which are tagged dong with the rules. Let us take an example from Shawnee which has 

been previously discussed in section 2.4. Ifa 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 d e  tells the tinguist to apply the rule in the fïrst 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, narnely (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 mode1 would simply pick appropriate forms and d e s .  As emphasized throughout, 

such features are not currently available in PHONO. 

It has long been known that ifdiachronic sound change is reguiar, 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 fiom text books of weli 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 diierence between the d e s  as they are 

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

PHONO is the first attempt to develop a standard software for numerous (if not ail) Ianguage 

families. What has become very apparent in this shidy is that a certain amount of 

morphology has to be deait 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 paradigrns. The 

pnmary reason for this is that ifwe did carry out such an exercise, we wodd in effect be 

writing rnorphologicai niles as ifthey were phonologicai des .  

Thus far. the curent study has demonstrated that PHONO can be used for research on the 

Algonquian language M y .  As the study continues, more Shawnee forrns are being added 

as evidence for the PA reconstructions. 

For M e r  work on the Algonquian language famiiy, more models can be developed. Now 

that the fundamental mode of operation of PHONO has been realized, and one reasonably 

good worklng model has been produced, ail subsequent models may be produced rapidly. 
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The determining factor in produchg ail subquent models is the avaüability of the historical 

phonology of each of the languages. For many of the languages, quite extensive work in 

histoticai phonology has already been done, for example Arapaho and Atsina (Goddard 

1974), Munsee (Goddard l982), Micmac (Hewson 1973 b), etc. 

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

benefit iinguists in teaching Historical Linguistics and Phonology at the undergraduate leveI. 

5.1 Further developrnent of PHONO 

Currently, PHONO operates on DOS and requires a very lirnited amount of disk space. It 

could be incorporated into a bigger program, preferably mnning on X-Windows. This 

program couid invoke a relationai database, such as FoxPro and other prograrns. PHONO 

could even be incorporated into a database. This would make it more user-fiiendly. It 

would also permit the user, unlike now, to perfonn severai tasks without having to exit 

PHONO and nin another program and then return to PHONO for £Lrther operations. 

Also, it has to be modified so that mies can be written in traditional linguistic notation. As 

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

computers and programming. 



5.2 Other Applications of PHONO 

5.2.1 Research Applications for Other Projects 

One application ofPHONO in historid linguistics is to use it as demonstrated in this study 

for Ianguages in which linguists are involved in active field work. For example, the reflexes 

of Proto-Bantu in the numerou Bantu languages have y& to be recorded. This process may 

be Eicilitated if, after some basic preliminary changes have been estabfished, we provide the 

informants with a lin of simulated words, so that the initiai hypotheses can be tested, and 

problems pinpointed. 

Word tists are normally collected from the various Bantu languages by means of providing 

the Uiformants with a list of English and Swahili words. The informants are then requested 

to give the relevant word in the* langage. It should be apparent that if the informant were 

subsequently to be provided with an additional list of expected reflexes from the 

Proto-language, fùrther work would be greatly facilitated. From a practical point of view, 

even if' the sirnulateci words are inaccurate because of deficiencies in the Makeup and Order 

of the Mode1 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 denve 

reflexes in daughter languages; such as Greek, Sanskrit, Latin and Proto-Gemianic from 

Proto-Indo-European. Mead ofthese traditional e x e r b ,  PHONO could be used to write 

the des and check derivations. The midents would leam much more quickly the purpose 

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

2. Teaching P honology at the undergraduate level: In general phonology, again, the students 

are given nurnerous assignments on phonological rules. The students are given data and are 

required to devise phonologicai rules to explain superficiai merences in the data. hstead 

of writing the d e s  and discusshg them in essays, they could write the mles in PHONO. By 

working on them interactively, they could refine their d e s  und they amive at the correct 

one. 
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Appendix L 

The foIlowing is a lia 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 fonn. This iist was sorteci on these 
expected foms. (Note: "8" is sorted as "dm). The second column contains the Proto- 
Aigonquian word followed by the grammatical category of each of the PA forms and the 
EngIish gioss. The MD number of each fom appears in the last column. 

+pa: ka? kwe: wa *pa: ka:xkwe:wa A[ he bumps into tree 2477 
+pa:ka? kw7hike: wa * pa: ka:xkwahike: wa AI beat 2476 
+pa: kSiwa 
+pa: kwe:wi 
+pa:kwï)Qenwi 
+pa:hawe 
+pa: pek- 
+pa: pye?ta: wa 
+pa:Sii3 
+pa:Sitharnwa 
+pa: Sithwe: wa 
+pa: we? tekwi 
+paûe&ri: wa 
+paûete:wi 
+paûhamwa 
+paka: n- 
+pakama: kani 
+pakarne: wa 
+pakatamwa 
ipakûenwi 
+pake: wa 
+pakhanwi 
+pakhokowa 
+pakile:wa 
+pakitarnwa 
+palcitene: wa 
+pakSime:wa 
+pakhowa 
+pakSinwa 
+pakwane: ya: wi 
+pala:Che: wa 
+pala:aa:wa 
+@a: pame: wa 
+pala:patamwa 

* pa: kihbiwa 
*pa: kwe: wi 
* pa: kwihûenwi 
*pa:Bimawe 
* pa: pek- 
*pa: pye: hta:wa 
* pa:SiCi 
* pa: iitahamwa 
*pa:iitahwe:wa 
*pa:we?tekwi 
*pasekwi: wa 
*pasete:wi 
*pa:?Bahamwa 
* paka: n- 
* pakama: kani 
*pakarne:wa 
*pakantamwa 
*pankiheenwi 
*pake: wa 
*pankahanwi 
*pankaho kowa 
*pakiûe:wa 
*pakitamwa 
*palcitene: wa 
* pankihSime:wa 
*pankih3imowa 
'pankihginwa 
*pakwane: ya:wi 
*paea:iiihe: wa 
*paûa:nhta: wa 
*paûa:pame: wa 
* paea: pantarnwa 

AI swell 2478 
II it is shallow 2479 
II ground 2480 
XP fater 2500 
XP immediately 248 1 
PT wait 2482 
PV over 2489 
Ti step 2490 
TA step 249 1 
NI rapids 2506 
AI he aises nom sittïng 2542 
II: hot 2543 
TI m s h  2488 
N nut 25 13 
NI cudgel 2514 
TA he strikes him 2515 
TI he strikes it 25 17 
Ii fd 2530 
AI he pounds, he suikes 25 18 
II puise 2525 
AI pulse 2526 
TA he casts her off 252 1 
TI throw 2519 
TA set d o m  2520 
TA drop 2527 
Aï sunset 2528 
Ar f d  2529 
II perforated 2523 
TA min 2549 
PT min 2550 
TA lose 255 1 
TI Iose 2552 



pal? hamwa 

+pa? kenamwa 

+pa? ketonwa 
+pa? kwi: kwe:le:wa 
+pa? piwa 
+pa?tawime: wa 
+pa?te: wi 

+paska: piwa 
+paSka: wehowa 

* paûa: tesiwa 
*paûameûkwa 
*paie:neûkwi 
*paûenarnwa 
*paûene:wa 
* paûahwe:wa 
*paûahamwa 
*papa:ma:tesiwa 
*papa: ma: tesiweni 
*papa:ma:?Benwi 
* papa:ma:?Siwa 
*papa:me:leme:wa 
*papa:rni- 
*papa:mipahtawiwa 
* papa:mi?Ie:wa 
* papa:miweIe:wa 
*papa:meSka:wa 
*papa:mwohûe:wa 
*pa:hpihta:wa 
*pa:?samwa 
*pa:?sowa 
*pa:?swe:wa 
*pa:8 kenamawe:wa 
*pa:Bkenamwa 
*pa:Okene:wa 
*pa:eketonwa 
*pa:B kwi:nkwe:8e:wa 
* pa: hpiwa 
*pa:?tawime:wa 
*pa:?te:wi 
*pa:Ska: pahwe:wa 
* pa:Ska:piwa 
* pa: Ska: we: howa 
*pa:gkesamwa 
*pa:Skesikani 
*pa: Skesike: wa 
*pa:Skeswe: wa 
* pa:Skahamwa 
*patahkei$e:hwe: wa 
*patahkaharnwa 
*patahkahwe:wa 

NnUn 
NA young beaver 
XP five 
TI drop 
TA drop 
TA miss 
TI miss 
AI Iive 
NI traveI 
II blown 
AI blown 
TA attention 
PV about 
A i  mn 
AI fly 
TA cany 
AI go around 
AI walk 
PT laugh 

dry 
AI dry 
TA dsr 
TA open 
TI open 
TA open 
AI open 
TA uncover 
AI laugh 
TA accuse 
II dry 
TA burst 
Ai  one-eyed 
Ai hatch 
TI shoot 
NI gun 
Aï shoot 
TA shoot 
TI burst 
TA pierce 
TI pierce 
TA prick 



+pawa:miwenwi 
+pawawile: wa 
+pawawitamwa 
+paw7 hamwa 
+paw? hi kani 
+pCipowa 
+peipoweni 
+pCito: tamwa 
+pCta:wa 
+PB 
+peakw 
+pûkarnwa 
+pûkawe:wa 
+pe:Mciwa 
+pe:eka:wa 
+peBka:wi 
+pe: koûiwa 
+pe: tamwa 
+pe:tawe:wa 
+pe:two?ûe:wa 
+peûeniwa 
+peûetamwa 
+pekiwa 
+pekSa 
+pekwa 
+pekwi 
+pel 
+pele: nikwa 
+pele: wa 
+peIe? Sya? Sa 
+pema:Eheûowa 
+pema:ëhe: wa 
+pema:i.hiwe: wa 
+pema:Cta: wa 
+pema:mo:wa 
+pema: powetewi 
+pema:taka: wa 
+pema:teûiwa 
+pema: teûiweni 
+pema:waletiwaki 
+peinaho kowa 

*pawa:miwenwi 
*pawawiûe:wa 
* pawawitarnwa 
*pawahamwa 
*pawahikani 
*pe?Cipowa 
*pe?fipoweni 
* pe7Cito : tamwa 
*pe?nhta:wa 
*pe7B 
*pahsakw- 
*pe?sehkarnwa 
*pe?sehkawe:wa 
*pe:f ikiwa 
*pe:sehka:wa 
*pe:sehka:wi 
*pe:nkwesiwa 
* pe:ntarnwa 
*pe:ntawe:wa 
*pe:twohûe:wa 
*pensenliwa 
'pesentamwa 
*pekiwa 
*penkwehSa 
*penkwa 
*penkwi 
*pel- 
*pele:nikwa 
* pele: wa 
* pele: hSyahSa 
*pema:Cihesowa 
*pema:Cihe:wa 
*pema:Cihiwe: wa 
*pema:cnhta: wa 
*pema:mo:wa 
*pema: powete:wi 
*pema:taka:wa 
*pema: tesiwa 
* pema: tesiweni 
*pema: waletwiwaki 
*pema:hwekowa 

NI dream 2566 
TA dream 2570 
TT dream 2569 
T A  beat 2567 
NI thresh 2568 
AI poison 2663 
NI poison 2664 
TI error 2665 
PT accidental 2662 
PV in small particles 2683 
PV sticky, muddy, miry 25 1 1 
TI by accident 2666 
TA hit 2667 
AI grow slowly 2573 
AI slow 2577 
II go slow 2578 
AI ciean 2574 
TI heu 2575 
TA hear 2576 
AI slowly 2579 

AI he has foreign body in eye 2655 
TI Iisten 2685 
NA resin 258 1 
NA fly 2653 
N A  buffalo gnat, black fly 265 1 
NI ashes 2654 
PV nrip, tear off 2582 
NA flying squirrel 2584 
NA pamidge 2585 
NA bird 2583 
AI live 2588 
TA Me 2587 
AI life 2590 
PT life 259 1 
AI flee 2594 
H float 2595 
AI dong 2598 
AI live 2599 
NI life 2600 
AI file 260 1 
AI dong 2592 



+pemahote:wi 
+pemakoCinwa 
+pema?eenwi 
+pema? kwi?Benwi 
+pema? kwi7Sinwa 
+pema?Siwa 
+peme: leme: wa  
+peme: Ietamwa 
+pemeke:wa 
+pernene:wa 
+pemeniwe:wa 
+pemi 
+pemiCeenwi 
+pemiCi 
+pernZime: wa 
pemieiwanwi 
+pemiCSinwa 
+pemika: pawiwa 
+pemileShwe: wa  
+pemipeûowa 
+pemipete:wi 
+pemiphe:wa 
+pemiphiwe: wa 
+pemipokowa 
+pemiptawiwa 
+pemi?ee:wa 
+pemïlûenwi 
+pemi?Sinwa 
ipemitapiwa 
+pemiteëeîSinwa 
+pemite:wi 
+pemiwele: wa 
+pemiweta:wa 
+pemo&ke: wa 
+pemo:me:wa 
+perno:mekowa 
+pemo: tamwa 
+pemo:te: wa 
+pernotamwa 
+pem?Ska:wa 
+pem?Ska:wi 

* pema: hwete:wi 

* pemeniwe:wa 
* pemyi 
* pemif i h9enwi 
* perniCi 

*pemika: pawiwa 
*pemieeSihwe:wa 
* pemipesowa 

* pemotamwa 

II fl oat 
AI along 
11 dong 
11 extend 
AI lengthwise 
AI dong 
TA attention 
TI heed 
A[ he dances along, by 
TA care for 
AI care 
M oil 
iI across 
XP sideways 
AI dong 
II flow 
AI: across 
AI stand 
TA dong  
AI dong 
II aiong 
TA run 
AI flee 
AI float 
AI run 
pJ fly 
KI flow 
AI lie 
AI sit 
AI lie 
NI broth 
TA dong 
PT cany 
A I  missile 
TA carry 
AI ride 
l"I carv 
AI crawl 
TI shoot 
A[ aiong 
II aiong 



+pemwe:wa 
+pemwe: welûenwi 
+pemwe: welSinwa 
+pemwoûhe:wa 
+pemwo70atarnwa 
+pemwo?ûe:wa 
+penenamwa 
+penene: wa 
+peni?Sime:wa 
+pen7 ha: kani 
+pepikwa 
+pepo:ni?Siwa 
+pepo:no:wi 
+pepo:nwi 
+peSiwa? tekwa 
peSkiwa 
+pi:Pûe:wa 
+pi:iiûenwi 
+pi:Eipete:wi 
+pi: Einwa 
+pi:ekamwa 
+pi:eowa 
+pi: kofeïûakw 
+pi: konamwa 
+pi: kone:wa 
+pi: kSka:rva 
+pi: kSka:wi 
+pi: kSkamwa 
+pi:kSkawe: wa 
+pi: kwakana: me: wa 
+pi: kwakana: tarnwa 
+pi: kwarne: wa 
+pi: kwatûenwi 
+pi: kwa7Siwa 
+pi:kwatarnwa 
+pi:kwhwe:wa 
+pi:kwipeCikani 
+pi: kwipeike: wa 
+pi: kwipele: wa 
+pi :kwipetamwa 
+pi:kwi?ûenwi 

*pemwe:wa 
*pemwe:we: hûenwi 
* pemwe:we: hSinwa 
*pemwohûahe:wa 
*pemwohûatamwa 
*pernwo hûe:wa 
*penenarnwa 
* penene:wa 
*penihSime:wa 
*penaha: kani 
* pepikwa 
*pepo:nihSiwa 
*pepo:no:wi 
*pepo:nwi 
*peSiwa: htekwa 
*peSehkiwa 
*pi:nei71e:wa 
*pi:nEiheenwi 
*pi:nCipete: wi 
*pi: nëihSinwa 
*pi:nsehkamwa 
*pi:nsowa 
*pi: kweye: hûakw- 
*pi:kwenamwa 
*pi:kwene:wa 
*pi:kweSka:wa 
*pi:kweSka:wi 
*pi: kweSkamwa 
*pi: kweSkawe: wa 
*pi: kwakana: me:wa 
*pi: kwakana:ntarnwa 
*pi: kwame: wa 
*pi:kwa:lûenwi 
*pi: kwa:7Siwa 
*pi: kwantarnwa 
*pi :kwahwe:wa 
*pi:kwipeCikani 
*pi: kwipeCike:wa 
*pi: kwipeûe: wa 
* pi:kwipetamwa 
*pi: kwihûenwi 

TA shoot 
II dong 
AI 80 
TA walk 
TI walk 
AI walk 
TI down 
TA d o m  
TA down 
M comb 
NA fl ea 
AI winter 
II it is winter 
I3[ wuiter 
NA dogwood 
NA buffalo 
AI fl y in 
I I  inside 
II fly in 
AI inside 
TI put on 
AI he is enclosed 
N rotten 
TI break 
TA break 
AI: break 
II break 
TI break 
TA break 
TA break 
TI break 
TA break 
II blow 
AI blow 
TI break 
TA break 
NI plow 
AI plough 
TA tex 
TI tear 
11 break 



+pi: kwi7Sime: wa 
+pi:kwïlSinwa 
+pi: kW7 hamwa 
+pi: kw? hike:wa 
+pi:la: karniwi 
+pi:latwi 
+pi: le0iwa 
+pi:Iina: koeiwa 
+piJina: kwati 
+pi: ii7ake: wa 
+pi:li?ta:wa 
+pi:loûo:wiwa 
+pi: l? he: wa 
+pi : m e n m a  
+pi:mena? h a :  ni 
+pi:menikani 
+pi:mikwayapele:wa 
+pi:mikwayawene: wa 
+pi:molowa 
+pi:m7 hikani 
+pi: nhwe: wa 
+pi:n?hamwa 
+pi:talwa: na 
+pi:te:wi 
+pi: tenamwa 
+pi:tene:wa 
+pi:thwe:wa 
+pi:tikale: wa 
+pi: tikameki 
+pi: tikata: wa 
+pi:tikatawe:wa 
+pi:tikawe:wa 
+pi: tike 
+pi:tike: 1eShwe:wa 
+pi:tike: peûowa 
+pi:tike: phe:wa 
+pi :tike: ptawiwa 
+pi:tike:wa 
+pi:tike: we: penamwa 
+pi:tikeiee: wa 
+pi:tkate:wa:ni 

*pi: kwihSime:wa 
*pi: kwihginwa 
*pi: kwahamwa 
*pi: kwahike:wa 
*pi: la: kamyiwi 
*pi:latwi 
*pi : lesiwa 
*pi :Iina: kwesiwa 
*pi:lina: kwatwi 
*pi:lihc?ike:wa 
*pi:lihta:wa 
*pi:loso:wiwa 
*pi:Iihe:wa 
*pyi:menamwa 
*pyi:menahkwa:ni 
* pyi: menikani 
*pyi:mikwayapeee:wa 
*pyi:mikwayawene:wa 
*pyi:mwelowa 
* pyi : mahi kani 
* pi:nûahwe:wa 
*pi:n&harnwa 
*pi: nta0wa:na 
*pi: nte:wi 
*pi: ntenamwa 
*pi:ntene:wa 
*pi:ntahwe:wa 
*pi: ntwika1e:wa 
*pi:ntwikamenki 
*pi:ntwikata:wa 
*pi:ntwikatawe:wa 
*pi:ntwikawe:wa 
*pi:ntwike 
*pi: ntwike:eeSihwe:wa 
*pi:ntwike:pesowa 
*pi:ntwike:pahe:wa 
*pi:ntwike: pahtawiwa 
* pi:ntwike:wa 
*pi:ntwike:we: penamwa 
*pi:ntwike:?le: wa 
*pi:ntaûkate:wa:ni 

TA break 
AI break 
TI smash 
AI break 
11 clean 
II dean 
AI clean 
AI c1ea.n 
II: clean 
AI clean 
PT c1ea.n 
AI clean 
TA dean 
TI twist 
NI rope 
N1 screw 
TA wring 
TA t w i s t  
Mcarry 
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 bnng 
TA inside 
TA hside 
XP inside 
TA inside 
AI inside 
TA inside 
Ai inside 
AI enter 
TI fling in 
AI fly in 
NI powder horn 



+pi: tolak 
+pi:wa: pkwakkwa 
+pi:wa:pkwi 
+pi:waeikani 
+pi:waëike:wa 
+pi:wanwi 
+pi:wapiwa 
+pi:wa?te:wi 
+pi: wene:wa 
+pi: we7 kole: wa 
+pi:we? kotarnwa 
+pi:weSikani 
+pi : wikhikani 
+pi:wiwe:pene:wa 
+piWenwi 
+pie hamwa 
pi0hwe:wa 
+piûSinwa 
+pi?Bakana:me: wa 
+pi?ûame:wa 
+pi?eeeiwa 
+pi?ûikharnwa 
+pi?eikhwe:wa 
+pi?eipele:wa 
+pi?BipoEikani 
+pi?eipoCike:wa 
+pi?8ipoûowa 
+pi?eipoIe:wa 
+pi?eipota: wa 
+pi?ûipote: wi 
+pi?ûya: wi 
+pi? t awi kenwi 
+pi?te: w- 
+piSkwa 
+p kate: wa 
+pke:wa 
+pke: wele:wa 
+pkelawe: wa 
+pkelawike: wa 
+pke? kanaw 
p kharnwa 

*pi: ntoûak- 
* pi:wa: peûkwaxkehkwa 
*pi:wa:p&kwi 
* pi:wanCikani 
*pi:wanCike: wa 
*pi:wanwi 
*pi:wapiwa 
*pi:wa?te:wi 
*pi:wene:wa 
*pi:wehkw&e:wa 
*pi: wehkwetamwa 
*pi:weSikani 
*pi:wikahikani 
*pi:wiwe: pene:wa 
* pi:?sihûenwi 
* pi :?sahamwa 
*pi:?sahwe:wa 
*pi:? sihginwa 
*pi:?sakana:me:wa 
*pi:?same:wa 
*pi:?sesiwa 
*pi:?sikahamwa 
*pi:?sikahwe:wa 
*pi:?sipeee:wa 
*pi:?sipwe&kani 
* pi:?sipweCike:wa 
*pi:?sipwesowa 
*pi:?sipwele: wa 
* pi:?sipweta:wa 
* pi:?sipwete:wi 
*pi:?sya:wi 
*pi: htawikenwi 
*pi:?te: w- 
*pi: 3kwa 
* pahkate: wa 
*paûke:wa 
* paû ke: wele: wa 
*paûkelawe:wa 
* paû kelawike: wa 
* paû ke: 8 kanaw- 
*paûkahamwa 

XP inside 
NA kettie 
M metal 
NI crumb 
AI crumb 
11 snow 
AI pieces 
11 scattered 
TA cnimble 
TA pieces 
TI pieces 
M scrap 
NA chip 
TA scatter 
II to pieces 
TI to pieces 

AI to pieces 
TA to pieces 
TA chew up fine 
AI particles 
n chop 
TA chop 
TA to pieces 
NI mil1 
AI grind 
AI grind 
TA grind 
PT grind 
II grind 
II fine 
LI extra layer 
N foam 
NA nighthawk 
AI hungry 
AI separate 
TA withdraw 
TA beat 
AIwin 
XP off the road 
TI sever 



+p kipele: wa 
+pkwa?kwa:wi 
+pkwa?kwati 
+pkwa?kwiI&e?tawe:wa 
+p kwe: Sikan 
+pkwe:Swe:wa 
+pkwika:pawiwaki 
+pkwikana: kani 
+po:@he:wa 
+po:eiwa 
+po:8iwe:pene:wa 
+PO: 8iwenwi 
+po:&a:wa 
+po:&a?eowa 
+po:&awe:wa 
+PO :na: nemati 
+po:na: nematwi 
+po:namwa 
+po :ne: leme: wa 
+PO :ne:letamwa 
+po:ne:wa 
+po:ni:wa 
+po:nUne:wa 
+po:dta:wa 
+po:dta:wa 
+po:niwe?kamwa 
+po:n?he:wa 
+po :tawa: le: wa 
+PO: tawe: wa 
+PO: tawif ikani 
+po:tawi~ke:wa 
+PO: tawile:wa 
+PO: tawitarnwa 
+po:yawe:wa 
+pokSkarnwa 
+po kSkawe: wa 
+O? karna 
+po?konamwa 
+po?kone:wa 
+PO? koSarnwa 
+po?kwhwe:wa 

*pa&ipeee: wa TA tear 
*pexkwa:xkwa:wi NI clump 
*pexkwa:xkwatwi M lump 
*pexkwa:xkwi0enCye:?tawe:wa TA punch 
*pahkwe:Sikan- 
* pahkwe:Swe:wa 
*pexkwika: pawiwaki 
* pexkwikana: kani 
*po:sihe:wa 
*po:siwa 
*po:siwe: pene:wa 
*PO: siwenwi 
* po:sihta:wa 
*po:sihta:?sowa 
* p0:sihtawe:wa 
*po:na:nematwi 
*po:na: piwa 
*PO: namwa 
*po:ne: leme: wa 
*PO :ne:lentamwa 
*po:ne:wa 
* po:ni:wa 
*po:nime:wa 
*po:ni?ta:wa 
*po:nihta:wa 
*po:niwehkamwa 
*po:nihe:wa 
*po:tawa:ee:wa 
*po:tawe: wa 
*po:tawiCikani 
*PO: tawiCike:wa 
*po:tade:wa 
*po:tawitamwa 

N bread 
TA eut 
AI stand 
NI: ankie 
TA Ioad 
AI embark 
TA throw 
M embarcation 
PT toad 
AI Ioad 
TA Ioad 
II cease 
AI cease 
TI lay down 
TA case  
Ti cease 
TA put 
AI stop 
TA stop 
AI stop 
PT stop 
n stop 
TA stop 
TA fire 
AI fire 
NI blow 
Aï bfow 
TA blow 
TI blow 

*PO : yawe:wa NA beaver up to one year of age 2839 
*PO :xkweSkamwa TI break 2830 
*po:xkweSkawe: wa TA break 283 1 
*po:Bkarna NA wild amencan plum 2823 
*po:xkwenamwa TI break 2827 
*po:xkwene:wa TA break 2828 
*po:xkweSarnwa TI cut open 2829 
*po:xkwahwe: wa TA break 2826 



+pot kwipole: wa 

+pSQe: kenamwa 
+ptakana: me: wa 
+ptakana: tamwa 

+ptame: wa 
+p t a? kwi? Sinwa 

+pwa: law? he: wa 

*po:xkwika:te:hwe:wa 
*po:xkwineeke:hwe:wa 
*po:xkwipweûe:wa 
*po:xkwipweta:wa 
*po:xkwihûenwi 
*po:xkwiheeta:wa 
*po:xkwiternpe:hwe:wa 
*po:xkwahamwa 
*PO: hpo: hkwa 
*paxpâukiwa 
*pehS- 
*peskde:wa 
* peskdewi 
*peskenamwa 
*peskene:wa 
* peskwelawe: wa 
* pdkwene: wa 
*pahveSwe: wa 
*peskye: kenamwa 
*pe?takana:me:wa 
* pe7takana:ntarnwa 
*pe?ta:xkwe8kamwa 
* pe? ta:xkwe5kawe:wa 
* peltame: wa 
*pe?ta:xkwihSinwa 
*peltantamwa 
* pe?telawe:wa 
*pe?tenamawe:wa 
*pe? tenarnwa 
* pe7tene:wa 
* pelteiwesowa 
* pe? tahamwa 
*pe?tahwesowa 
*pe?tahwe:wa 
*pwa:eawihta:wa 
*pwa:Gawihe:wa 
*pwa:waee:wa 
*pwa:wo:me:wa 
*pwe:kiCiûe: wa 
*pwe:kitwiwa 
*pye:i.i?le:wa 

TA break 
TA break 
TA break 
PT break 
II break 
PT break 
TA break 
TT break 
NA bobwhite, quail 
NA partndge 
PV peel, husk 
AI blaze 
II 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 
AI bump 
Ti by mistake 
TA accidentdy 
TA take 
TI take 
TA accidentai 
AI accidentai 
TI accident 
AI accidental 
TA by mistake 
PT fd 
TA fail 
AI Ioad 
TA fail 
TA fart 
AI fm 
AI fly hither 



+pye:CBe:wi 
+pye:&3me:wa 
+pye:EiCiwanwi 
+pye:nka: te:wi 
+pye:~me:wa 
+pye:Cimyawekoûiwa 
+pye:ea: pame: wa 
+pye:8 ka:wi 
+pye: le: wa 
+pye: makati 
+pye:ta:he:wa 
+pye: ta:6mowa 
+pye: ta:mo :wa 
+pye: ta: nemati 
+pye:ta: panwi 
+pye:ta:wa 
+pye: takoiinwa 
+pye:takote: wi 
+pye: tamawe:wa 
+pye: ta?ûamapiwa 
+pye:ta?8amwo78e:wa 
+pye: ta7Benwi 
+pye: ta7Siwa 
+pye:tawe:wa 
+pye:tenamawe:wa 
+pye:tene:wa 
+pye: t h e :  we: wa 
+pye:to:me:wa 
spye: to: tamwa 
+pye: twe: we: keeiwa 
+pye: twe: we: peûowa 
+pye:twe:we: ptawiwa 
+pye:twe:we? Genwi 
+pye:twe: we?Oinwa 
+pye:twe:witamwa 
+pye:two?ûe:wa 
+pye:wa 
fpyehe: wa 
+pyehowa 
+pye? t a: wa 

*pye:n?le: wi 
*pye:CiCime: wa 
* pye:EiEiwanwi 
*pye:Eika: te:wi 
*pye:Cime:wa 
* p ye:Eimyawekwesiwa 
* pye:sa: pame: wa 
*pye:sehka:wi 
*pye:ee:wa 
* pye: makatwi 
* pye: ta: jreme:wa 
* p ye: ta: j e m o  wa 
*pye:ta:mo:wa 
* pye: ta:nematwi 
* pye:ta:panwi 
* pye: ta: wa 
*pye:takckinwa 
* pye: takote:wi 
*pye:tamawe:wa 
*pye: ta:?8amapiwa 
*pye:ta:?8arnwo hûe:wa 
* pye: ta:?8enwi 
* pye: ta:?Siwa 
* pye:tawe:wa 
* pye: tenamawe: wa 
* pye:tene:wa 
* pye: t ee  kwe:we: wa 
*pye: to:me:wa 
*pye:ro:ntarnwa 
*pye:twe:we: kesiwa 
*pye:twe: we: pesowa 
* pye: twe: we: pahtawiwa 
* pye:twe:we:hûenwi 
*pye:twe:we: hsinwa 
*pye:twe:witamwa 
*pye:twohee:wa 
* pye: wa 
*pye:he:wa 
*pye:howa 
*pye: hta:wa 

II By hither 
AI hit her 
II curen t  
ï I  bring 
TA cal1 hither 
AI corne 
TA see coming 
II come hither 
TA bring 
II come 
TA corne 
AI bring 
Ai flee hither 
II bIow hither 
11 dawn 
PT bring 
AI corne 
II hither 
TA b ~ g  
AI face hîther 
AI walk hither 
II blow bither 
AI blow hither 
TA bnng 
TA hand to 
TA hand hither 
AI bring 
TA bring 
n b ~ g  
AI come 
AI come 
Ai  corne 
II come 
AI come 
TI corne 
AI walk hither 
AI corne 
TA wait 
AI wait 
PT wait for 



The foUowing is a list of the *p entries of singletons run on the Shawnee Model. Each entry 
consists of the PHONO Output rnarked by the plus sign, "+", in the E s t  column to indicate 
the expected Shawnee fom. The Iist was sorted on these expected foms. The second 
column contains the Proto-Mgonquian word foiiowed by the grammatical category of each 
ofthe PA f o m  and the Engiish gloss. Since the singletons have not been incorporateci into 
the MD, no MD number is cited in this List. 

+pa: ka?kwïlûenwi 
+pa: ka7kwi78eta:wa 
+pa: ka?kwi?Lime:wa 
+pa: ka? kwi7Sinwa 
+pa: khikome7Sinwa 
+pa: ki0ite:paliwa 
+pa:kitepehikani 
+pa: pemikenwi 
+pa:pemikhe:wa 
+pa: pemikiwa 
+pa: pemikta:wa 
+pa: pemipeûowa 
+pa:pemipete:wi 
+pa:pepakeSamwa 
+pa: pepakeSwe:wa 
+pa: pi:we: kenarnwa 
+pa: po7kileSike:wa 
+pa:pwa7 pa: kone? ûenwi 
+pa: pwa? pa: kone7Sinwa 
+Pa: pye:wa 
+pa: pye:wowa 
+pa: p yehe: wa 
+pa: pyehiwe: wa 
+pa: SiëikwaSkwalwa 
+pa:Siûe: wa 
+pa: SitakSkawiwa 
+pa: Sitwo78e: wa 
+paûa:pkeûamwa 
+paWeta:wa 
+paûeûowa 
+paehwe: wa 

* pa: k-a:xkwi-hûen-wi 
* pa: k-a:xkwi-hûeta:-wa 
* pa: k-a:xkwi-hSim-e : wa 
* pa: k-a:xkwi-Min-wa 
* pa: k-ahi-kome:-Ein-wa 
*pa: ki-site:-paii-wa 
* pa: ki-tempe: -h-ik-ani 
* pa: pemi-ken-wi 
*pa: pemi-ki-h-e:wa 
* pa: pemi-ki-wa 
*pa: perni-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-Ben+-ke: -wa 
* pa: pwaxp-a: kone:-hûen-wi 
*pa:pwaxp-a:kone:-hSin-wa 
* pa: pye:-wa 
*pa:pye:w-O-wa 
*pa: pye:-h-e: wa 
* pa: pye:-h-iwe:-wa 
*pa: Jièi-kwa: Jkwaû-wa 
*pa:Bis-e:-wa 
* pa: Sit-a:xkw-eLawi-wa 
*pa:Sit-woh0e:-wa 
* pas-a: peû k-es-arnwa 
*pa:?Oi-h0eta:-wa 
* pas-eso-wa 
* pa:? 8-ahw-e: wa 

knock 
das h 
dash 
knock 
bock 
swoilen 
club 
tiPw 
grow 
grow 
lFow 
along 
along 
thin 
t hin 
particle 
break 
break 
break 
wait 
wait 
wait 
wait 
over 
past noon 
over 
over 
heat 
crush 
hot 
break 



+paûikomehwe:wa 
+paeitiyehwe: wa 
+paûBinwa 
+paeSkamwa 
+paka:na?kwi 
+paka:na? kwiwiwa 
+pakame:leme:wa 
+pakami:te:me:wa 
+pakamika: pawilotawe: wa 
+palcarnika: pawi7tawe: wa 
+palcarnika: pawiwa 
+pakamipeûowa 
+pakamipete: wi 
+pakamiphowa 
+pakamiptawiwa 
+pakamita: pye: wa 
+pakamiwe:we?Sinwa 
+pakapkwehamwa 
+pakata:nemati 
+pakatamawe:wa 
+pakathamwa 
+pakathikani 
+pakathike: wa 
+pakathwe:wa 
+pakûa? kwirne: wa 
+pakûenamwa 
+pakeene: wa 
+pakûenwi 
+pakûenwi 
+pakeeta: wa 
+pakûetawe:wa 
+pakûhamwa 
+pakûhwe:wa 
+pakepye?Ba: w 
+pakhamawe:wa 
+pakiGwe:penamwa 
+pakiCiwe:penarnwa 
+pakifiwe: pene: wa 
+palcite: leme: wa 
+pakitenarnawe: wa 
+pakitenarnwa 

* pasi- kome: -hw-e:wa TA 
*pasi-twiye: -hw-e: wa TA 
*pa:?ei-hhwa AI 
*pa:?8-eSk-amwa TI 
* paka:n-a:xkw-i NA 
*paka: n-a:xkw-iwi-wa AI 
* pakam-e: 1 em-e: wa TA 
*pakam-i: te:-m-e: wa TA 
*pakaM-ka: pawi-eotaw-e:wa TA 

m e  
spank 
break 
break 
wainut 
nut 
anive 
arrive 
arrive 

*palcarni-ka:pawi-htaw-e:wa 
* pakarni-ka: pawi-wa 
* pakami-peso-wa 
* pakami-pete:-wi 
*pakami-paho-wa 
*pakami-pahtawi-wa 
* pakarni-ta: pye: -wa 
*pakami-we:we:-&in-wa 
* pak-apahk-we: -h-amwa 
* pak-ant-a:nern-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-hg-axkwi-rn-e: wa 
*paki-hg-en-amwa 
*paki-hû-en-e: wa 
*paki-hûen-wi 
*pa:8ki-h8en-wi 
*panki-hûeta:-wa 
*pa:8 ki- hûetaw-e: wa 
* paki-hû-ah-amwa 
* paki- hû-ahw-e:wa 
* pank-epye:78-a:-w 
* pak-ah-amaw-e: wa 
* palciCi-we: p-en-amwa 
*panki-Ci-we: p-en-amwa 
* panki-fi-we: p-en-e:wa 
* paki-t-e:lem-e:wa 
*paki-t-en-amaw-e:wa 
* paki-t-en-amwa 

TA anive 
Ai arrive 
AI arrive 
II arrive 
Al arrive 
AI arrive 
AI arrive 
AI anive 
TI knock 
JI wind 
TA hit 
TI thresh 
M thresh 
AI thresh 
TA thresh 
TA fiee 
TI let go 
TA let go 
n alight 
II open 
PT f '  
TA open 
n throw 
TA throw 
II rain 
TA knock 
TI throw 
TI drop 
TA drop 
TA fimeral 
TA have 
n put 



+pakitenike: wa 
+pakit hamwa 
+pakithwe:wa 
+pakito:me:wa 
pakito :tamwa 
+pakkamikûe:wi 
+pakkole: wa 
+pakkotamwa 
pakkwe: liwa 
+pakSimowa 
pakSiwele: wa 
+pakGweta:wa 
+pakSkawiwi 
+pakSkwa: tawe:narnaw 
pakwane: pe1e:wa 
pakwane: peta: wa 

+pakwaneSkawiwa 
+pakwaneSkawiwi 
+pakwan?hike:wa 
+pakwhwe:wa 
+pakw? hamwa 
+pala:Ca: wi 
+pala: pame: wa 
+paia:patamaweti80 wa 
+pda: patamwa 
+pala:te&nikati 
+pala:t&iwa 
+palakana:me: wa 
+pala?pile:wa 
+pal& he: wa 
+pdeûiwa 
+pale:leme: wa 
+pale?tawe: wa 
+palipeIe: wa 
+palipeta: wa 
+pal? hamwa 

* paki-t-eni- ke: -wa Ai give up 
* paki-t-ah-amwa n put 
*paki-t-ahw-e: wa TA put 
* paki-t-O : m-e: wa TA put 
* paki-t-o:nt-amwa TI put 
* pa: B k-axkamik-i7le:-wi II open 
*pa:8k-ehkweû-e:wa TA open 
* pa: 8 k-ehkwet-amwa TI open 
*pa:eki-7kwe:-li-wa AI uncover 
* paki-hSimo-wa AI set 
* paki-hSi-wel-e:wa TA conduct 
* paki-hSi-weta:-wa PT conduct 
*pa:B k-eSkawi-wi II open 
*pa:eki-Skwa: ntawe:-n-amaw- TA open 
* pakwane:-pee-e:wa TA pierce 
*pakwane: -peta:-wa PT pierce 
* pakwane:-pet-amaw-e:wa TA pierce 
*pakwane: -te: -wi II hole 
*pakwane:y-a:xk-es-amwa TI hoIe 
* pakwane:- h-arnwa TI hole 
*pakwane:-hw-e:wa TA hole 
*pakwane:-Skawi-wa AI hole 
* pakwane:-Skawi-wi II hole 
*pakwan-ahi- ke:-wa AI hole 
*pakw-ahw-e: wa TA mend 
*ph-ah-arnwa TI mend 
* paû-a: t-ya: -wi II min 
*paû-a: pam-e: wa TA (ose 
* paû-a: pant-amaw-etwi-so-wa AI lose 
* paû-a: pant-arnwa TI lose 
*paû-a:t-esi-rnikat-wi 11 min 
* paû-a: t-esi-wa AI ruin 
* paû-akana:m-e:wa TA miss 
*paû-ahpie-e:wa TA fail 
* paû-esi-h-e: wa TA miss 
* paû-esi-wa AI miss 
*paû-e: lem-e: wa TA miss 
* paû-ehtaw-e:wa TA lose 
*paûi-peû-e:wa TA miss 
*paûi-peta:-wa PT miss 
*paû-ah-amwa TI miss 



+papa: ma: wate: wa 

+papa: me? tawe: wa 

+papa: rno :te: wa 

+pape: tekwipaliwa 
+pape: tekwiîSinwa 
+papi: tike: ptawiwa 
+papi?BikaSe: wa 

+papiitawikiwa 
+papi?tawi?eenwi 
+papi?tawi?eeta:wa 
papi7tawi7 Jime: wa 
+papi?tawi? Sinwa 

* paû-ah-e:wa 
*paû-ahw-etwi-waki 
*paû-eSk-amwa 
* papa:m-a:&-ho-wa 
* papa:m-a: mo :-wa 
* papa:m-a: p ye: k-amo-wi 
*papa: ma:  taka: -wa 
*papa: m-a:wate:-wa 
* papa:m-a: hw-ekwi-wa 
* papa:m-a?te:-wi 
* papa:m-e:lemo-wa 
*papa:m-ehtaw-e:wa 
*papa:mi&ne:-wa 
* papami-eka: -wa 
*papa: m-i: -wa 
* papa:mi-8-eSihw-e:wa 
*papa:mi-peCi-wa 
*papa: mi-?le:-makan-wi 
* papa:mi-ta tirno-wa 
*papa: mi-ta: pya:-so-wa 
*papa:mi-we:we:-hûen-wi 
*papami-we:-ht-ma 
* papa:m-o:te:-wa 
* papa:m-woh0aLe:wa 
*pape: t-anwi 
*pape: t-esi-wa 
*pape:tekw-e: k-en-e:wa 
*pape: te&- pal-i-wa 
*pape: tekwi-hSin-wa 
*papi:nt-wike:-pahtawi-wa 
* papi:?si-kaQe:-wa 
*papi: htaw-&oh-wa 
*papi: htaw-akote:-wi 
*papi : htawi-ken-wi 
* papi : htawi-ki-wa 
* papi: htawi-hûen-wi 
* papi: htawi-h9eta:-wa 
* papi: htawi-hh-e:wa 
* papi: htawi-hSin-wa 
*papa&-peta:-wa 
* pa: hpi-ht-amaw-e:wa 

TA miss 
A I  miss 
TI miss 
N about 
AI about 
Iï about 
AI swim 
Mcarry 
AI about 
II dong 
Ai dong 
TA Listen 
AI canoe 
AI spin 
AI about 
TA about 
AI about 
II about 
AI about 
AI about 
ïï about 
TI about 
AI crawl 
TA about 
Ir slow 
AI slow 
TA fold 
AI double 
AI doubie 
AI inside 
AI small 
AI extra layer 
LI extra layer 
II extra layer 
AI extra layer 
II extra layer 
PT extra layer 
TA extra layer 
AI extra layer 
PT break 
TA laugh 



papwaSkawiwa 
+pa?8enamwa 
+pa?ûene:wa 
+pa?@ipaliwa 
+pa?ûipeta:wa 
+pa?ka:pye: kenamwa 
+pa? ka: pye: kenike: wa 
+pa? ka: pye: kipetamwa 
+pa? kakana:tamwa 
+pa?kakSkawiwa 
+pal ki: kwe: wa 
+pa?ki: kwe7Sirne: wa 
tpa?  ki:wa 
+pa?kipal? howa 
+pa?peûhe:wa 
+pa?peûhetiwaki 
+pa? pe6ime:wa 
+pa? pi:wa?k&ene?Sinwa 
+pa?pi:wenamwa 
+pa?pi:wene:wa 
+pa?pi:whwe:wa 
+pa?pi:wipele: wa 
+pa?pi:wipeta: wa 
+pa?pi: wi78enwi 
+pa7pi: wi78eta: wa 
+pa?pi:wi? JUne:wa 
+pa?pi:wi?Sinwa 
+pa?pi:wiwe:penamwa 
+pa?pi:wiwe: pene: wa 
+pa?pi:w?harnwa 
+pa?piIotamwa 
+pa?pilotawe: wa 
+pa? piwinawekoûiwa 
+pa?tawa?kwaCiwa 
+pa? t awi? Sinwa 
+pa?taw?howa 
+paSip hike:wa 
+paSip hwe: wa 
+p&kataye:paliwa 
+paSkataye: pele: wa 
+paSkatayeSkawe:wa 

*papwa:-Skawi-wa 
* pa:?e-en-amwa 
*pa:?8-en-e:wa 
*pa:?8i-paii-wa 
*pa:?ei-peta:-wa 
* pa: 8 k-a: pye: k-en-amwa 
*pa:@k-a:pye: k-eni-ke: -wa 
* pa: 8k-a: pye: ki-pet-amwa 
*pa:Bk-akana:nt-amwa 
* pa:B k-a:xkw-eSkawi-wa 
*pa:ek-i:nkwe:-wa 
*pa:Bk-i: nkwe:-hSim-e:wa 
* pa: 8 k-i: -wa 
*pa:8 ki-pdi-ho-wa 
* pa: hp-esi-h-e:wa 
* pa: hp-esi- h-etwi-waki 
* pa: hp-esi-m-e: wa 
* pa: hpi: w-axkesene:-h5n-w 
* pa: hpi: w-en-amwa 
* pa: hpi : w-en-e: wa 
* pa: hpi: w-ahw-e:wa 
*pa: hpi:wi-peû-e: wa 
*pa: hpi:wi-peta-: -wa 
* pa: hpi: wi-hûen-wi 
*pa:hpi:wi-hûeta:-wa 
*pa: hpi:wi-hiim-e:wa 
*pa: hpi: wi-hSin-wa 
* pa: hpi: wi-we:p-en-arnwa 
* pa: hpi: wi-wepen-e: wa 
*pa: hpi:w-ah-mwa 
*pa: hpi-8ot-amwa 
* pa: hpi-Botaw-e:wa 
* pa: hpiwi-naw-ekw-esi-wa 
* pa:? taw-a:xkw-a&-wa 
* pa:? tawi- hSin-wa 
* pa:? taw-aho-wa 
*panpi-hi-ke:-wa 
* pdip-ahw-e:wa 
*pa:Sk-ataye:-pali-wa 
* pa: Sk-ataye:-peû-e:wa 
* pa:Sk-ataye:-Skaw-e:wa 

Al fail 
TI crush 
TA crush 
Ir crush 
PT cmsh 
Tl open 
AI open 
Ti open 
TI break 
AI  open 
AI open 
TA open 
AI corne out 
AI uncover 
TA laugh 
AI Iaugh 
TA laugh 

ra AI brush 
TI bmsh 
TA bmsh 
TA brush 
TA bmsh 
PT bmsh 
Q particle 
PT brush 
TA bmsh 
AI particle 
TI brush 
TA brush 
TI bmsh 
TI laugh 
TA laugh 
AI laugh 
AE: stuck 
AI stuck 
AI evii 
AI stab 
TA stab 
AI open 
TA open 
TA open 



+paSkawehowa 
+paSk&e:eamwa 
+p&k&e: Bikan 
+paSkeiie:Bwe:wa 
+paSk&e: kana:me:wa 
+paSkee: kana: tamwa 
+paSk&e: pele:wa 
+paSkeiie: peta: wa 
+p&keCehamwa 
+paSkdehwe:wa 
+paSkeCe?ûenwi 
+paSk&egkawiwa 
+paSkeûamawe:wa 
+paSk&oûowa 
+paske00tiwaki 
+pdkitiye:me:wa 
+pa&w? harnwa 
+p&lqa:wi 
+pathoweni 
+patkûeta:wa 
+patk&ehamwa 
+patk&eSkawe:wa 
+patkhikani 
+patkhotiûowa 
+patkSinwa 
+pawa: kana 
+pawa: p khwe:wa 
+pawawime: wa 
+pawaviirnowa 
tpawhwe: wa 
+pawhwike:wa 
+pawi?Sinwa 
+paw7 hike:wa 
+paw?himine: wa 
+paw?Skawiwa 
+pEike: wa 
+pCheûowa 
+pChe:wa 
+pCikhoûowa 
+pCipele: wa 
+pfipw?he: wa 

*pa:Sk-awe: -h-o-wa 
* pa: Sk-eëye: -s-amwa 
* pa: Sk-&ye: -s-ikan- 
* pa:Sk-eEye:-sw-e:wa 
*pa:sk-ejre:-kana:m-e:wa 
* pa:Sk-eje: - kana: nt-arnwa 
*pa:&-eÇYe:-peû-e:wa 
* pa:Sk-eye:-peta:-wa 
*pa:5k-&ye: - h-amwa 
*pa:Sk-eCye: -hw-e:wa 
*pa:Sk-eEye:-hûen-wi 
* pa:Sk-eëye:-Skawi-wa 
* pa: Sk-es-arnaw-e: wa 
*pa: Sk-esw-eso-wa 
*pa:Sk-esw-etwi-waki 
*pa:Ski-twiye:-m-e:wa 
* pa: Hkw-ah-amwa 
* pa: Sk-ya: -wi 
* pa: 7 t-aho-weni 
*patahki- h0eta:-wa 
*patahk-eCye:- hamwa 
*patahk-eCye:-Skaw-e: wa 
* patahk-ahi-kani 
* patahk-ahw-etwi-so-wa 
* patahki-hSin-wa 
* paw-a: kan-a 
*paw-a:peûk-ahw-e: wa 
*pawawi-m-e:wa 
* pawawi-mo-wa 
*paw-ahw-e: wa 
*paw-ah-wike:-wa 
*pawi-hiin-wa 
* paw-ahi- ke: -wa 
*paw-ahi-mine:-wa 
* paw-eSkawi-wa 
*petCi-hCi-ke:-wa 
*pe7f i-h-eso-wa 
* pe?Ei-h-e:wa 
* pe?bikahw-eso-wa 
*pe?f i-peû-e:wa 
* pe?Ci-pwi-h-e: wa 

AI burst 
TI shoot 
M gun 
TA shoot 
TA cmsh 
TI burst 
TA crush 
PT crush 
TI burst 
TA burst 
II burst 
AI burst 
TA shoot 
AI shoot 
AI  shoot 
TA smash 
TI burst 
II crack 
NI tightnuig 
PT pierce 
Ti spear 
TA pierce 
NI pierce 
AI prick 
AI pierce 
NA dream 
TA metal 
TA dream 
AI dream 
TA beat 
AI beat 
AI shake 
AI beat 
AI beat 
AC shake 
AI mistake 
AI by accident 
TA by accident 
AI by rnistake 
TA by mistake 
TA poison 



+pCito:ne:mowa 
+pCSinwa 
+pCta:wa 
+pûelarnwa 
+pûelawe: wa 
+pehamwa 
+pehwe:wa 
+pekani 
+pûkawe:wa 
+pûkawike:wa 
+pekawikehe:wa 
+pûkawitene:wa 
+pûkeûenale: wa 
+pûkeeene: wa 
+pe t  he:wa 
+pe:%ime: wa 
+pe:Cipeûowa 
+pe:Cipete: wi 
+pe:f ito:neSkawiwa 
+pe:aa:wa 
+pe:Cta: wa 
+pe:ekûe:wa 
p e : 8  kta: wa 
+pe: khowa 
+pe:kipaliwi 
+pe: kiwi 
+pe: kopye: wa 
+pe: kwa:wi 
+pe:Mike:  wa 
+pe: kwala:mwiwa 
p e :  kwame:wa 
+pe: kwapiwa 
+pe:kwa?ee: wa 
+pe:kwa?ta:wa 
+pe:kwa?te:wi 
+pe: kwatamwa 
+pe: kwime:wa 
+pe: kwi paliwa 
+pe: kwipele: wa 
+pe: kwitenamwa 
+pe: kwihe: wa 

'pe7i.i-to : ne: -mo-wa 
*pe?Ei-hSin-wa 
*pe?&?ta:-wa 
* pels-el-arnwa 
*pe?s-elaw-e: wa 
*pwe7s-ah-amwa 
*pwe7s-ahw-e:wa 
* pwe?s-ehk-ani 
*pwe?s-ehkaw-e:wa 
*pwe?s-ehkawi-ke:-wa 
* pwe7s-ehkawi-ke:- h-e:wa 
*pwe?s-ehkawi-t-en-e:wa 
* pwe70-axkesen-ai-e: wa 
* pwe?û-desene:-wa 
*pe:Ci-h-e:wa 

.I- *. *pe:ci-cime: -wa 
* pe:&peso-wa 
*pe:Ei-pete:-wi 
* pe:iii-tome:-Skawi-wa 
* pe:fi-?ta:-wa 
*pe:Ci-hta:-wa 
*pe:s-ehk-a?l-e: wa 
*pe: s-ehk-alta:-wa 
*pe:nki-ho-wa 
*pe:nki-pali-wi 
* pe:nk-i-wi 
* pe: kw-epye:-wa 
*pe: kw-ya:-wi 
*pe:nkw-anëi-ke:-wa 
*pe: kw-a0a:mw-iwa 
* pe:nkw-am-e: wa 
* pe:nkw-api-wa 
*pe: nkw-a7l-e:wa 
*pe:nkw-a7ta:-wa 
+pe:nkw-a7te:-wi 
* pe: nkw-ant-amwa 
*pe: kwi-m-e:wa 
* pe: kwi-pdi-wa 
*pe: kwi-peû-e:wa 
*pe:nkwi-t-en-amwa 
*pe: kwi-h-e:wa 

AI by accident 
Ai by accident 
AI by accident 
Ti by accident 
TA by accident 
TI skin 
TA skin 
M cloth 
TA don 
AI clothes 
TA clothes 
TA don 
TA put on 
AI put on 
TA slowly 
AI slowly 
AI slowly 
II slowly 
AI slowly 
AI slowly 
PT slowly 
TA slow 
PT slow 
AI clean 
n dry 
n d s r  
AI corne 
Ii shallow 
AI dry 
AI corne up 
TA dry 
A I d r y  
TA dry 
PT dry 
n d s ,  

dry 
TA wake 
AI wake 
TA wake 
TI knead 
TA wake 



+pe:pe:egkawiwa 
+pe: pemofike: wa 
+pe: pemotamwa 
+pe: ta: kaniwiwi 
+pe: ta: koeiwa 
+pe:ta: kwanwi 
+pe:takoCinwa 
+pe:tarnwa 
+pe:t&iwa 
+peû&ikanwi 
+pekiwa? keûen 
tpekiwe: kenwi 
+pekiw?Skawite:wi 
+pekSkalati 
+pekwiwa:po:w 
+pekwiwa? kwi7ta: wa 
+pekwiwe:wa 
+pekwiwe:wi 
tpekwiwi: kwe?Oinwa 
p e l e :  mowa 
+pele: wiwa 
+peleîkawe: wa  
+pema:Che0oweni 
+pema:f hiwe:weni 
+pema:dhowa 
+pema:C howeni 
+pema:&ike:wa 
+pema: konaki: wa 
+pema: kone: wa 
+pema:mekeenwi 
+pema:mekSinwa 
+pema:nemati 
+pema:pame:wa 
+pema: po:ûowa 
+pema: pye: karnowi 
+pema: pye:wi 
+pema:pye?eenwi 
+pema: pye7Sinwa 
+pema:ge:wa 
+pema: takgkawiwa 
+pema:teû he: wa  

* pe: pe: s-eikawi-wa 
*pe: pem-o&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 
* pesenë-ik-anwi 
* pekiw-axkesen- 
* pekiw-e: k-enwi 
*pekiw-eSkawi-te: -wi 
*pek-eSkaû-atwi 
*penkwiw-a:po :w- 
* penkwiw-axkwi-hta:-wa 
*penkwiw-e:-wa 
*penkwiw-e:-wi 
* penkwiw-i: nkwe:-hiin-wa 
*pele:-mo-wa 
*pele:w-i-wa 
* pele:-hkaw-e:wa 
*pem-a:&-h-eso-weni 
* pem-a:Ci-h-iwe: *pem-a:Ci-h-iwe:-weniweni 
* pem-a:Ci- ho-wa 
* pem-a:&- ho-weni 
*pem-a:nsw-ik-e: -wa 
*pem-a: konak-i:-wa 
* pem-a: kone: -wa 
* pem-a: mehki-hûen-wi 
*pem-amehki-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: p ye:-hûen-wi 
*pem-a: pye: -hiin-wa 
*pem-a:nSe:-wa 
* pem-a: taka: -5kawi-wa 
* pem-a:t-esi-h-e: wa 

80 
shoot 
shoot 
hear 
hear 
hear 
SLOW 
hear 
slow 
radio 
rubber 
rubber 
dust 
rotten 
lye 
dust 
dust 
dust 
dust 
turkey 
partridge 
turkey 
dong 
dong  
along 
along 
along 
waik 
waik 
along 
dong  
along 
along 
float 
dong 
dong  
along 
along 



+pema:wate:wa 
+pemahoûowa 
+pemahwde:wa 
+pemahwita: wa 
+pemakote:wi 
+pemapiwa 
+pema?8arna?~a:wi 
+pema?ûeme:wa 
+pema?eeta:wa 
+pema? konamwa 
+pema?kone:wa 
+pema? kwapiwa 
+pema?kwe:wiwi 
+pema?kwe?€Ie:wa 
+pema?kwi?ûeta: wa 
+pema?kwi?Sime:wa 
+pema?te: wa 
+pematwe:mowa 
+pemawa? karnikya:wi 
+pemawe:wa 
+peme: lemowa 
+peme:wa 
+pemenamawe: wa 
+pemenetiûowa 
tpemeîkawiie: wa 
+peme? kawiwa 
+peme?koSiwe:wa 
+peme?tawe: wa 
+pemeShwe:wa 
+pemeStawe:wa 
+pemetone:mowa 
+pemetoneSkawiwa 
+pemhwale:wa 
+pemiëika: pawi:wa 
+pemiCika:pawi:wi 
+pemifipaiiwa 
+pemitiptawiwa 

* pem-a: t-esi-makatwi 
* pem-a: t-esi-ni 
* pem-a: t-esi-wen-iwi-wi 
*pem-a:wai-e: wa 
*pem-a:wate: -wa 
* pem-a: hw-eso-wa 
* pem-a: hw-al-e: wa 
* pem-a: hwi-ta: -wa 
*pem-alcote:-wi 
* pem-api-wa 
* pem-a:?Bam-ahCya:-wi 
*pem-a: 7ûem-e:wa 
*pem-a:?eeta:-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:-?le:-wa 
* pem-a:xkwi-hûeta: -wa 
* pem-a:xkwi-hSim-e:wa 
* pem-a? te:-wa 
* pem-atwe:mo-wa 
* pemaw-axkamik-ya: -wi 
* pem-aw-e: wa 
*pem-e: Iemo-wa 
*pem-e:wa 
*pemen-amaw-e: wa 
*pemen-ehviso-wa 
* pem-ehkawi-8-e:wa 
* pem-ehkawi-wa 
*pem-ehkweS-iwe:-wa 
*pem-ehtaw-e:wa 
* pem-eSihw-e: wa 
*pern-eSihtaw-e:wa 
*pem-etone: -mo-wa 
* pem-etone: -5kawi-wa 
*pem-ahw-ai-e:wa 
* perniCi- ka: pawi-i-wa 
* perni-Ci-ka: pawi-i-wi 
*pemiSi-pali-wa 
*pemi-Ci-pahtawi-wa 

II: Iife 
NI: life 
II: l i e  
TA lead 
AI dong  
AI by canoe 
TA by canoe 
PT by canoe 
LI dong  
AI dong  
II dong 
TA along 
PT dong 
TI plan for 
TA plan for 
AI aiong 
II dong  
AI fdl  
PT lengthwise 
TA lengthwise 
II dong  
AI cry 
II Iand 
TA take 
A[ aiong 
TA take 
AI care 
Aï care 
TA aiong 
AI dong 
Ai row 
TA dong  
TA along 
TA dong  
AI aiong 
AI dong  
TA along 
AI side-to 
II side-to 
AI sidewise 
AI side-to 



+pemip hekwiwa 
+pemip howa 

+pemiptawipale?8iwa 
+pemii@e: kan 
+ p e d B e :  makanwi 
+pemi78e:wi 

+pemita:f irno wa 

*pemi-s-ehkawi-wi 
* pem-i:-pali-wi 
*pem-iken-wi 
* pemi- ici- h-e: wa 
*pemi-ki-wa 
*pemi-ki-hta:-wa 
* pemi-0-ehkaw-e:wa 
*pemi-8-ehkaw-ik-e:wa 
* pemi-B-eSih-amwa 
* pemi-8-eSihi-ke:-wa 
* pemi-8-eSihw-etwi-waki 
* perni-8-eSi ht-amwa 
*pemi-0ot-amwa 
* pemi-0otaw-e: wa 
*perni-na: ke:-wa 
* pemi-nika: 9-e:wa 
* pemi-nika: t-amwa 
* pemi-pali-hta: -wa 
*pemi-pdi-wi 
*pemi-pdi-h-e: wa 
*pemi-p&i-wa 
* pemi-pesaw-e: wa 
*pemi-peso-wen-i 
*pemi-pah-ekwi-wa 
*petni-paho-wa 
* pemi-pweCi-kan- 
*perni-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: -km- 
*pemi-?le: -maka-wi 
* pemi-?le:-wi 
* pemi-hSm-e:wa 
*pemi-hiho-wa 
* pemi- hta: -wa 
*pemi-ta2 i-ke:-wa 
*perni-ta:f imo-wa 

U side-to 
II dong 
II grow 
TA grow 
AI grow 
PT grow 
TA by 
TA by 
n dong 
AI dong 
AI dong 
TI dong 
TI accept 
TA accept 
AI by 
TA dong 
TI dong 
PT dong 
II dong 
TA hither 
AI along 
TA drive 
M travel 
AI ride 

by 
M plough 
AI plough 
TA plough 
PT plough 
TA plough 
TA plough 
NI along 
AI along 
NA dong 
II dong 
II go round 
TA along 
AI dong 
PT support 
Al along 
AI dong 



+pemita: pya:eowa 
+pemita: pya: le: wa 
+pemita: pya:lekwiwa 
+pemita: pya:liwe:wa 
+pemita: pya:tamawe:wa 
+pemita: p ya:tarnwa 
pernita: pye:wa 
pemitpiCikan 
+pernitpiûowa 
+pemitpile:wa 
+pernitpita:wa 
+pemitta:wa 
+pemitwo?ûe: wa 
+pemiwe:we:p&owa 
+perniwe:we:pete:wi 
+pemiweta?ûowa 
+pemotamawe:wa 
+pemotiwaki 
+pem?he: wa 
+pem?hetiwaki 
+pem? howa 
+pem?Ska: kan 
+pem?Skawe:wa 
+pemwe: ke0iwa 
+pemwe: tamwa 
+pemwe: we: kati 
+pemwe: we: keûiwa 
+pemwo?8ale:wa 
+pemwo?ûata: wa 
+pemwo78e:makanwi 
+pena:Çta:wa 
+pena:ëtamawe:wa 
+pena?eenwa 
+pena?Siwa 
+penawe:wa 
+pen?Skwa:wata:wa 
+pen?Skwe: kenamwa 
+pen?Skwipeta:wa 
+penhwe: wa 
+penipaliwa 
+penipal?howa 

*pemi-ta:pya:-so-wa 
* pemi-ta: p ya:-0-e: wa 
* pemi-ta: pya:-0-ekwi-wa 
*pemi-ta: pya:-3-iwe:-wa 
* pemi-ta: p ya:-t-amaw-e: wa 
* pemi-ta: p ya:-t-arnwa 
*pemi-ta:pye:-wa 
* perni- t-ahpiCi-km- 
*pemi-t-ahpiso-wa 
*pemi-t-ahpie-e:wa 
*pemi-t-ahpita:-wa 
*pemi-t-alta:-wa 
*pemi-t-wohûe: -wa 
*pemi-we:we:-pes-O-wa 
*pemi-we:we:-pete:-wi 
*pemi-wet-a:?so-wa 
*pem-ot-amaw-e:wa 
*pem-ot-wi-waki 
* pemi-h-e:wa 
*pemi-h-etwi-waki 
* pem-aho-wa 
* pem-e J k-a: km- 
*pem-eSkaw-e:wa 
*pem-we: k-esi-wa 
* pem-we:-t-arnwa 
*pem-we:we: k-atwi 
*pem-we: we: k-esi-wa 
*pem-wohûd-e:wa 
* pem-woM3ata:-wa 
* pern-wo hûe:-makan-wi 
*pen-a:Ci-hta:-wa 
* pen-a:ëi- ht-amaw-e:wa 
* pen-a:?Ben-wa 
* pen-a:?Si-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-paii-ho-wa 

Al along 
TA ride 
AI ride 
AI drive 
TA haul 
TT haul 
AI pull 
M crossbar 
AI side-to 
TA side-to 
PT side-to 
PT crosswise 
AI sidewise 
AI hear 
II heard 
N encumbered 
TA shoot 
AI shoot 
TA support 
AI support 
AI dong 
NI aiong 
TA dong 
AI noise 
TI aiong 
II aiong 
AI along 
TA along 
PT dong 
II along 
PT spoil 
TA spoil 
II blow 
AI blow 
AI lay eggs 
PT spread 
TI spread 
PT unfold 
TA down 
AI downward 
AI downward 



+penipele: wa 
+penipeta:wa 
+penipo&kan 
+peni?ûeta:wa 
+peni?ta:wa 
+peniwa 
+peno:me:wa 
+peno:tarnwa 
+penowa 
+pen? hamwa 
+pen? ha? kwe:wa 
+pen?Skenamawe:wa 
+pen?Skenamwa 
+pepakûenwi 
+pepakeSwe: wa 
+pepakSinwa 
fpepakye: kati 
+pepikwe:ya: wi 
+pepikwiwa 
+pepke&ûû 
+pepkefe: wa 
+pepye: 8a? konamwa 
+pepye:8karnwa 
+peSikwa:i.imwi? tawe:wa 
+peSikwa:Cirnw?he: wa 
+pefibapiwa 
+peSikwa?kwati 
+pegikwe: Ieme: wa 
+peSikwika: pawiwa 
+pe3ikwïlCike: wa 
+peSikwiwele: wa 
+peSikwiweta: wa 
+peteke: 1eme:wa 
+peteke: 1etamawe:wa 
+petekenamwa 
+petekonamwa 
+pete konikani 
+petekwapiwa 
+petekwa?kwileCe:wa 
petekwe: kene:wa 
+petekwikiwa 

*peni-peû-e: wa 
* peni-peta:-wa 
* peni-pweCi-kan- 
*peni-h0eta:-wa 
*peni-?ta:-wa 
*pen-i-wa 
*pen-o:m-e:wa 
*pen-O: nt-amwa 
*pen-O-wa 
* pen-ah-arnwa 
* pen-ah-a:xkwe:-wa 
*pen-eSk-en-amaw-e:wa 
*pen-es&-en-amwa 
* pepaki-hûen-wi 
* pepak-eSw-e:wa 
*pepaki-hSin-wa 
* pepak-ye: k-atwi 
*pepikwe:-ya:-wi 
* pepikw-i-wa 
*pepexk-eCye:-hs-ehs- 
*pepexk-ejre:-wa 
* pepye:s-a:xkw-en-arnwa 
* pep ye: s-ehk-amwa 

down 
down 
mil1 
down 
d o m  
bear 
down 
d o m  
away 
down 
comb 
down 
down 
thin 
thin 
thin 
t h  
hollow 
whist le 
pot-beilied 
pot-bellied 
Pst 
Wear 

*peSikw-a:qemwi-htaw-e:wa TA straight 
* peSikw-a: Cyemwi-h-e: wa 
*peSikw-api-wa 
* peSikw-a:&-atwi 
*peSikw-e: lem-e:wa 
* peSikwi-ka: pawi-wa 
*pe&wi-hCi-ke:-wa 
* pefikwi-wel-e:wa 
* peSikwi-weta: -wa 
* petek-e:Iern-e: wa 
* petek-e: lent-arnaw-e: wa 
* petek-en-amwa 
* petekw-en-amwa 
* petekw-en-ikan-i 
*petekw-api-wa 
* petekw-a:xkwi-@en jre:-wa 
* petekw-e: k-en-e: wa 
* petekw-iki-wa 

çtraight 
straight 
straight 
straight 
straight 
straight 
straight 
straight 
back 
back 
back 
fold 
raft 
hunch 
clench 
fold 
hump 



petekwowa 
+pi:ea:wi 
+pi:Cee:ma: wa: n 
+pi:ëûe:wi 
+pi:Cikoma: kan 
+pi:Cikome: wa 
+pi:&le? kawe: wa 
+pi:Eiminakati 
+pi:Çirninakeûiwa 
+pi:Eine7 ke: wa 

p i  :Ciwele:wa 
+pi:@ka: kan 

+pi: ka: kaminwi 

p i :  kaia: mone: wa 
+pi: kala: mwiwa 
+pi: ka7 kate 

+pi: kkotarnawe: wa 
+pi: kkotamwa 

+pi: konamawe: wa 

* petekwi-min- 
* petekwi-pali-ho-wa 
* petekwi-7 kwe: -wa 
* petekw-O-wa 
*pi:nC-ya:-wi 
*pi: nCi-7 8e: ma: w-a: n- 
*pi:nCi-?le:-wi 
* pi:nCi- kom-a: kan- 
*pi:nCi-kome:-wa 
* pi:nCi-0-ehkaw-e:wa 
*pi:nc5-minak-atwi 
*pi:n&minak-esi-wa 
*pi:nCi-neeke:-wa 
*pi: nCi-pes-O-wa 
*pi:n&peû-e:wa 
*pi: na-we:p-en-arnwa 
*pi: nCi-wel-e: wa 
* pi:ns-ehk-a: kan- 
*pi: ns-ehkaw-e: wa 
*pi:ns-ehkaw-en-e: wa 
*pi: ns-ehkaw-e hs-i 
*ph-ehkawi-ke:-wa 
*pi : k-a: kamy-enwi 
*pi: nk-a0a:mw-eso-wa 
*pi: nk-a0a:mw-en-e:wa 
*pi:&-a0a:mwi-wa 
*pi: &-a: Mate:- 
* pi:nki-h0eta:-wa 
*pi:nke:-paho-wa 
*pi: kw-ehk-es-amwa 
*pi: kw-ehkweû-e:wa 
*pi: kw-ehkwet-amaw-e: wa 
* pi:kw-ehkwet-amwa 
*pi: kw-eCye:-n-amwa 
*pi: kw-eje: -n-e: wa 
*pi:kw-esw-e: wa 
*pi: kw-en-amaw-e:wa 
*pi: kw-es-amwa 
*pi:kw-eh-e:wa 
* pi:nki-hSimo-wa 
* pi:kwkwe9k-arnaw-e: wa 

NA prune 
AI double 
AI round 
AI double 
II far 
NA pouch 

inside 
NA snuff 
AI snuff 
TA inside 
II grains 
AI grains 
AI inside 
Al mud 
TA inside 
TI inside 
TA inside 
NI coat 
TA envelope 
TA put on 
NI garment 
Al envelope 
n gnt 
A I  drown 
TA drown 
AI drown 
AI fast 
PT spark 
AI toweariness 
TI break 
TA cut 
TA cut 
TI cut 
TI break 
TA break 
TA break 
TA break 
TI break 
TA break 
AI to death 
TA break 



+pi: kwapiwa 
+pi: kwaîûenwi 
+pi: kwa?keûene: paiiwa 
+pi: kwa7keûene:wa 
+pi: kwa? te: wi 
+pi:kwatamawe: wa 
+pi:kwatamwa 
+pi:kwipaliwi 
+pi: kwipoCike: weni 
+pi:kwipota:wa 
+pi: kwipota?ûowa 
+pi: kwi78eta:wa 
+pi: kwitepehwe:wa 
+pi: kwiwe: pSkarnwa 
+pi: kwiwe: pSkawe:wa 
+pi:la: kon- 
+pi:la:piwa 
+pi:lakSkarnwa 
+pi: la?f ike:wa 
+pi:la?ûe:wa 
+pila? kamikati 
+pi:la?ta:wa 
+pi:I&e: letiûowa 
+pi:le:leme: wa 
+pi: 1e:letamwa 
+pi:le?ûakya:wi 
+pi:l?howa 
+pi:ma? kwhwe: wa 
+pi: ma?kw7 harnwa 
+pi:pemwe: wa 
+pi:ta: km 
+pi: ta: kone: wa 
+pi:ta: pkwe: we:penamwa 
p i :  ta: wale: wa 
+pi: tahole: wa 
+pi: tawiiûenwi 
+pi: tawilSinwa 
+pi: tece: te: pi 
+pi:tha:eowa 
+pi: tika: wale: wa 
+pi:tika: waletiwaki 

*pi:kw-api-wa 
*pi: kw-a:?8en-wi 
* pi:kw-axkesene:-pali-wa 
* pi:kw-desene:-wa 
*pi:kw-a?te:-wi 
*pi: kw-ant-amaw-e:wa 
*pi:kw-ant-amwa 
*pi: kwi-pal-i-wi 
*pi: kwi-pweCi-ke:-weni 
*pi: kwi-pweta:-wa 
*pi: kwi-pwet-a:?so-wa 
*pi:kwi-h9eta:-wa 
*pi: kwi-tempe:-hw-e:wa 
*pi: kwi-we: p-eSk-amwa 
*pi: kwi-we: p-eSkaw-e: wa 
*pi:I-a: kon- 
*pi:l-a:pi-wa 
*pi: 1-axky-eSk-amwa 
*pi :l-aiii-ke:-wa 
*pi:l-a71-e:wa 
*pi:l-axkamik-atwi 
*pi:l-a?ta:-wa 
* pi:l-es-e:lent-wiso-wa 
*pi: Le: lem-e: wa 
*pi:I-e: lent-arnwa 
*pi :I-eheak- ya: -wi 
*pi:li-ho-wa 
* pyi:m-a:&-ahw-e:wa 
+ pyi:m-a:xkw-ah-amwa 
*pi: pernw-e: wa 
*pi:nt-a: kan-i 
*ph-a :  kone:-wa 

break 
break 
break 
break 
break 
break 
break 
break 
plow 
break 
break 
break 
smash 
break 
break 
ctean 
clean 
clean 
clean 
clean 
clean 
clean 
clean 
clean 
clean 
clean 
clean 
constrict 
thunder 
shoot 
pocket 
inside 

*pi: nt-a:peekwe:-we: p-en-amwa TI put 
*pi:nt-a:wai-e:wa TA haul 
*pi: nt-a: h-wei-e: wa TA inside 
* pi:ntawi-hûen-wi II[ inside 
*pi:ntawi-hiin-wa AI inside 
*ph-ejle:-te:pi- AI inside 
*pi:nt-ah-a:so-wa AI bury 
*pi:nt-wik-a: wal-e:wa TA inside 
*pi:nt-wik-a: wal-etwi-waki AI enter 



+pi:tika:wata: wa 
+pi:tikatawetiûowa 
+pi: tikawetiwaki 
+pi:tike: k&inwa 
+pi:tike: kwaSkwalwa 
+pi:tike: rnakati 
+pi: tike: paliwa 
+pi:tike: pal?he:wa 
+pi:tike:paUhowa 
+pi: tike: pele: wa 
+pi:tike: pete:wi 
+pi:tike:ta:f imowa 
+pi:tike: we:penamwa 
+pi:tike:wo:te:wa 
+pi: tike:ya:mo:wa 
+pi: tike: ya: waûowa 
+pi:tike: ya: wata: wa 
+pi: tike:ya?eenwi 
+pi:tikehe:wa 
+pi: ti ke?Simowa 
+pi:tikeSkawiwa 
+pi:tiko:tehotiwaki 
+pi:tiko:tehowa 
+pi: tikwe: pene:wa 
+pi:tikwe:penika:8owa 
+pi: tikwe:pharnwa 
+pi:tikwe:phwe:wa 
+pi:tkwe?ta:wa 
+pi: to: te: wa 
+pi: wa:nemowa 
+pi:wa: pkû 
+pi: wa: pkwe:wiwa 
+pi:wa: pkwe:wiwi 
+pi:wa: pkwe: ya: pi 
+pi: wa: p kwirnine'lû 
+pi: wame:wa 
+pi:wa78enwi 
+pi: wa?Siwa 
+pi: watamwa 
+pi: we:leme: wa 
+pi:we: Ieta: koûiwa 

*pi:nt-wik-a:wata:-wa 
*pi :nt-wik-ataw-etwiso-wa 
*pi:nt-wik-aw-etwi-waki 
*ph-wike:-k&-wa 
*pi:nt-wike:-kwa:sIcwa8-wa 
* pi:nt-wike:-makat-wi 
*pi :nt-wike:-pali-wa 
* pi:nt-wike:-pdi- h-e:wa 
* pi:nt-wi ke:-pdi-ho-wa 
* pi:nt-wike:-peû-e: wa 
*pi:nt-wike:-pete:-wi 
*ph-wike:-ta:Eimo-wa 
*ph-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:78en-wi 
*ph-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 
*ph-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:-?ta:-wa 
*pi:nt-o:te:-wa 
+pi: w-axerno-wa 
*pi:w-a: peûkw-ehs- 
* pi:w-a: peûkw-e:wi-wa 
*pi: w-a:peekw-e: wi-wi 
*pi: w-a: pe0kwe:-y-a:py-i 
*pi:w-a:peûkwi-min-ehs- 
*pi: w-am-e:wa 
*pi:w-a:?8en-wi 
* pi:w-a%i-wa 
*pi: w-ant-amwa 
* pi:w-e:lem-e:wa 
* pi:w-e: lent-a: kw-esi-wa 

PT inside 
AI inside 
AI inside 
AI inside 
AI WP 
II inside 
AI inside 
TA inside 
AI inside 
TA inside 
II inside 
AI inside 
TI inside 
AI crawI 
AI inside 
AI carry 
PT inside 
11 inside 
TA inside 
AI into 
AI into 

into 
into 
into 
into 
into 
into 
inside 
inside 
particles 
met al 
metal 
metal 
met ai 
metai 
scraps 
particles 
particles 
scraps 
srnaII 
smaü 



+pi:we: Sike:wa 
+pi: weleniwiwa 
+pi: we78akhikana.h 
+pi:we?kene?ûe:wa 
+pi:we?kota: kanali 
+pi:we? kota78owa 
+pi:whwe:wa 
+pi:w? hamwa 
+pi:w?hikwa?8owa 
+piehikm 
+piûkoIe: wa 
+piûkotarnwa 
+pi?ûakana: tamwa 
+pi78atarnwa 
+pi?ûathamwa 
+pi?eathikan 
+pi?ûeSamwa 
+pi?eehe:wa 
+pi?8ikahûe:wa 
+pi?ûikenwi 
+pi?ûikharnwa 
+pi?@ikhe: wa 
+pi?Oikiwa 
+pi? ûiminakati 
+pi?ûùninakeeiwa 
+pi?8ipota?Bowa 
+pi? pimetoneSkawiwa 
+pi?pimetoneSkawiwi 
+pi?tawakoCinwa 
+pi?tawakole: wa 
+pi?tawakota: wa 
+pi?tawakote:wi 
+pi? tawa? kamikati 
+pi?tawikiwa 
+pi?tawi78enwi 
+pi?tawi78eta:wa 
+ pi?tawi?Oeta:wa 
+pi?tawi? Jime: wa 
+pi?tawi75inwa 
+pi?tawiweta:wa 
+pi? tawiya: wi 

*pi: w-elenyiw-i-wa 
*pi: w-eheak-ahi-km-ali 

*pi: w-ehkwet-a: kan-di 
*pi:w-ehkwet-a:?so-wa 

*pi: w-ah-arnwa 

*pi: htaw-axkamik-atwi 
*pi: htawi-ki-wa 
*pi: htawi-hûen-wi 
*pi: htawi-h0eta:-wa 
*pi: htawi-hûeta:-wa 

sock 
small 
shavings 
pick 
shavings 
shavings 
brush 
brush 
beadwork 
chop 
chop 
chop 
chop 
chew 
harrow 
harro w 
slice 
slice 
chop 
chop 
chop 
chop 
particles 
pieces 
pieces 
grind 
twitch 
twitch 
extra Iayer 
extra layer 
extra layer 
extra layer 
extra layer 
extra layer 
extra layer 
extra Iayer 
extra layer 
extra layer 
extra layer 
other 
layer 



+pi?taw?Skarnwa 
+pi?taw?Skawe: wa 
+pi?taw?Lawikani 
+pi?taw?slawike:wa 
+pi?te:wa:pe 
+p kame: wa 
+pkatamwa 
+p kawe? ta: wa 
+p kûakeûiwa 
+pkûakya:wi 
+pkûhwe:wa 
+pkei.e:eamwa 
+pkeCe:&e:wa 
+p kkehamwa 
+pkeCehwe:wa 
+pk&eSkawiwa 
+pkeeSkawiwi 
+p keûarnwa 
+pkeeikan 
+pk&ike: wa 
+p keûowa 
pke0we:wa 
+pkenamawe:wa 
+pkene: wa 
+pkeSamawe: wa 
+pkete: wi 
+pkha:te:wi 
+p ici: wa 
+pkime: wa 
+pkip&ike: wa 
+pkipeta: wa 
+pkitephwe:wa 
+pkoi.eWenwî 
+pkoL.e?Sinwa 
+pkonamawe: wa 
+p konamwa 
+pkopye: kwakvaiwa 
fpkopye: p&owa 
+p kopye: pete:wi 
+pkopye: ptawiwa 
+p kopye: ta:pya:le: wa 

*pi: htaw-eSk-amwa 
*pi: htaw-eJkaw-e: wa 
*pi: htaw-eSkawi-kani 
*pi: htaw-egkawi-ke:-wa 
*pi:?te: w-a:po-hs- 
*pehk-am-e:wa 
*pehk-ant-amwa 
* pehlc-awe:-? ta:-wa 
*pexkw-ehûak-esi-wa 
* pexkw-eheak-ya:-wi 
*paeki-hg-ahw-e:wa 
*pehk-me:-s-amwa 
*pehk-eCye:-sw-e: wa 
* pehk-eEye:- h-amwa 
* pehk-eje:-hw-e:wa 
* pehk-We:-Skawi-wa 
*pehkqe:-Skawi-wi 
*pehk-es-amwa 
* pehk-es-ikan- 
* pehk-esi-ke:-wa 
* pehk-eso-wa 
*pehk-esw-e:wa 
*pack-en-arnaw-e: wa 
* paek-en-e:wa 
* paû k-eS-amaw-e:wa 
*pehk-ete:-wi 
*paûk-ah-a: te: -wi 
* paûk-i:-wa 
*pa9ki-rn-e: wa 
*paeki-pefi-ke:-wa 
*paûki-peta:-wa 
* pehki-temp-ahw-e: wa 
* pexkw-ee:-heen-wi 
*pexkw-eCye:-hSin-wa 
*paekw-en-amaw-e: wa 
* pehkw-en-amwa 

TI extra layer 
TA extra layer 
NI extra layer 
AI extra layer 
NI beer 
TA burst 
TI burst 
AI burst 
AI hump 
II hump 
TA remove 
TI b u s  
TA burst 
TT burst 
TA burst 
AI burst 
II burst 
TI blow 
NI explode 
AI explode 
AI explode 
TA blow 
AI remove 
TA remove 
TA remove 
II explode 
II remove 
AI remove 
TA remove 
AI rernove 
PT remove 
TA blow 
iI lie 
Ai lie 
TA rernove 
TI open 

*pexkw-epye:-kwa:Skwa8-wa AI jump 
* pexkw-epye:-peso-wa AI fa11 
*pexkw-epye:-pete:-wi II: fa11 
*pexkw-epye:-pahtawi-wa A I  run 
* pexkw-epye:-ta:pya:-6-e:wa TA pull 



+p kopye:we: penamaw 
+pkopye: we:penamwa 
+p kopye: we: pene: wa 
+pkopye: ya:taka: wa 
+p kopyel0e:wa 
+pkopye?ûe:wÎ 
+pkSke:wa 
+pkwa?Ca:wi 
+pkwa? ûenwi 
+pkwa?kamikati 
+pkwa?kamikatoni 
+p kwa? kamikya: wi 
+pkwa?kwatowe:wa 
+p kwa? kwiEe7 tamwa 
+pkwa?kwilej 
+pkwa?kwi?Sinwa 
+pkwa? piEi kani 

+pkwa?pite:wi 
+pkwe:ake:wa 
+pkwe:me:wa 
+pkwe:ne: wa 
+pkwe:nike:wa 
+pkwe:Samawe:wa 
+pkwe:Samwa 
+pkwe: Sike: wa 
+pkwe: tamwa 
+pLwe?kole:wa 
+p hwe?kotamwa 
+pkwika: pawiwali 
+pkwikanawe: wa 
+pkwi?ta:wa 
+pkwitepe: wa 
+pA'Uriwiie: wa 
+pkw?harnwa 
+pkw?heûowa 
+pkw?he: wa 
+pkw?hetiwaki 
+pkw?howa 
+pkw?Ski 

*pexkw-epye:-we:p-en-amaw- TA throw 
* pexkw-ep ye:-we: p-en-amwa TI throw 
*pexkw-epye: -we:p-en-e:wa TA throw 
*pexkw-epye: -y-a:taka:-wa AI wade 
*pexkw-epye:-?le:-wa AI fdl 
* pexkw-epye:-?le: -wi II f d  
*paûk-eSk-e:-wa AI remove 
* pexkw-ahëya: -wi II  knoll 
*pexkw-a:?een-wi II together 
* pexkw-axkamik-atwi M Ml 
* pexkw-axkamik-at-weni NI: hi11 
* p eh-axkamik- y a: - wi n hump 
*pexkw-a:xkw-atowe:-wa AI baif 
*pexkw-a:xkwi-Ben9e:Jt-amwa TI fist 
* pexkw-a:xkwi-8en@- 
* pexkw-a:xkwi-hSm-wa 
* pexkw-ah pifi- kani 
*pexkw-ah pita:-wa 
* pexkw-ahpitaw-e:wa 
* pexkw-ahpite:wi 
*paûkwe:-nCi-ke:-wa 
*paûkwe:-m-e:wa 
* paûkwe: -n-e: wa 
*paûkwe:-ni-ke:-wa 
*paûkwe:-5-arnaw-e:wa 
*paûkwe:-5-arnwa 
*pa9 kwe:-Si-ke:-wa 
* paûkwe:-nt-am-wa 
*paûLwe:-hweû-e:wa 
*paûkwe:-Ncwet-amwa 
* pexkwi-ka: pawi-wali 
* pexkwi- kanawe:-wa 
* pehkwi-hta:-wa 
* pexkwi-tempe: -wa 
*paekwi-wi0e:-wa 
* pehkw-ah-amwa 
* pehkwi- h-eso-wa 
*pehkwi-h-e:wa 
*pehkwi-h-etwi-waki 
*pehkwi-ho-wa 
*pexkw-aJk-i 

handfùi 
lump 
bundle 
bundle 
bundle 
bundle 
bite 
bite 
remove 
remove 
cut 
siice 
siice 
bite 
cut 
cut 
stand 
lump 
fke 
lump 
remove 
open 
fiee 
fiee 
fiee 
fiee 
bushes 



+po:na:mo:wa 
+po :na: taka:wa 
+po :naÇike: wa 
+po:nakana:me:wa 
+po:nakana:tamwa 
+po:nalo?kye: wa 
+PO: name: wa 
+po:na?eawe: wa 
+po:na?ûenarnwa 
+po:na?eike:wa 
+po:na?&ve:wa 
+po :natamwa 
+po:natwe:mowa 
+po:neûe:we? kwe:wa 
+po:nekwa:rnowa 
+po:nepye: wa 
+po:ne?8a?eamwa 
+po:ne?kawiwi 
+po mihetiwaki 
+po:nika: pawiwa 
+po:nike:wa 
+po:nina: ke:wa 
+po:nina?ta:wa 
+po:nipaIiwa 
+po:niptawiwa 
+po:nï?ûe:wa 
+po:ni?@enwi 
+po:ni7 kama: wa 
+po:dSimowa 

*po :ne-i:nkwe: -hw-e:wa 
*po:nCi-ne0ke:-Li-wa 
* po:nCi-pal-i-wi 
* po : nei-we: p-en-e: wa 
*po:si-hi5-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:Eyerno-wa 
*po:n-a:mo:-wa 
*PO: n-a:taka:-wa 
*po:n-m6-ke:-wa 
* po : n-akana: m-e: wa 
* po:n-akana: nt-amwa 
*po:n-a0oxkye:-wa 
*po:n-am-e:wa 
*po:n-a7saw-e:wa 
*po:n-a: 78-en-amwa 
*po:n-a:?si-ke:-wa 
*po:n-a:?swe:-wa 
*po:n-ant-arnwa 
*PO: n-atwe: mo-wa 
*po:n-es-e:wehkwe:-wa 
*po:n-enkwamo-wa 
* po: n-epye: -wa 
*po :n-ehû-a:?s-amwa 
*PO: n-ehkawi-wi 
* po :n-i:-h-etwi-waki 
*PO: &ka: pawi-wa 
*po:ni-ke:-wa 
* po:ni-na: k-e:-wa 
*po:ni-na:-?ta:-wa 
*PO :ni-pali-wa 
*po:ni-pahtawi-wa 
*po:ni-?le:-wa 
*po:ni-hûen-wi 
*po:ni-hkarna:-wa 
*po:ni-hSimo-wa 

II enter into 
TA enter into 
AI hole 
If hole 
TA hole 
A l  load 
AI ride 
TA ride 
AI embark 
TA Ioad 
NI load 
AI stop 
AI quit 
AI Swim 
AI stop 
TA stop 
TI nop 
AI  stop 
TA stop 
TA aop 
Tr  op 
AI stop 
AI stop 
TI stop 
Al stop 
AI stop 
AI stop 
AI cease 
TI stop 
II stop 
AI cease 
AI cease 
AI stop 
AI cease 
PT stop 
LI quit 
AI stop 
AI stop 
II quit 
AI stop 
Al stop 



+po:ni? Jinwa 

+po:niwe:we:keûiwa 
+PO: niwe? kamwa 

+po :no : tamwa 

+po : nwe: we: kati 

+PO: ta: lakenamwa 

+PO: tawa: kani 

+po?kitepehwe: wa 
+po?koûowa 
+po?koneûowa 
+po?kwa? kamikûenwi 
+po?kwa? kami kSïnwa 

*po:ni-hBin-wa 
* po:ni-te:he:-wa 
*po:ni-to:ne: -5kawi-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-eikawi-wa 
*PO: n-we:-t-arnwa 
*po:n-we:we: k-atwi 
* po:n-we:we:-n-amwa 
*po:n-we:we:-wi 
*PO: n-we:we:-hûen-wi 
*po:n-wo hûe: -wa 
*po :nt-a: Oak-en-amwa 
*po:taw-a:Ci-km- 
*po:taw-a: so-wa 
*po:taw-a: km-i 
*po:taw-a:te:-wi 
*PO: taw-awit-amwa 
* po:xki-hSim-e:wa 
*po:xki-hSin-wa 
*PO :xkw-eSk-arnaw-e: wa 
*po:xkw-eSkawi-wa 
*po:xkw-eSkawi-wi 
*po :xk-&ye: -Sw-e: wa 
*po:xk-epyeiki-wa 
* po :xk-eSw-e: wa 
* po : xki-8enSe: - h-e: wa 
*po:xki-pdi-wi 
*po:xki-tempe:-hw-e:wa 
*po:xkw-eso-wa 
*po:xkw-en-eso-wa 
* po :xkw-axkarniki-hûen-wi 
* po :xkw-axkamiki-hSin-wa 
* po :xkw-a: xk-en-e: wa 
*po:xkw-a:?Si-wa 
*po :xkw-at-el-amaw-e:wa 
* po :xkw-at-eiaw-e:wa 

AI quit 
AI cease 
A .  stop 
AI cease 
AI cease 
n stop 
TA stop 
TA cease 
TI cease 
AI stop 
n stop 
II srop 
n stop 
II stop 
II stop 
AI stop 
A I  hoie 
M chimney 
AI fire 
M fireplace 
II: f i e  
TI fire 
TA break 
AI break 
TA break 
AI break 
II break 
TA open 
N open 
TA open 
TA break 
LI across 
TA open 
AI break 
AI break 
11 across 
AI across 
TA break 
AI wind 
TA break 
TA break 



+PO? kwitepe: kana:me:wa 
+po?kwiwiIe?Sinwa 
+po?kwowe:wa 
+po?pok5kawiwa 
+PO? pokSkawiwi 
+po?po:tawile:wa 
+po?po:tawitamwa 
+ppawi:wa 
+ppawipalïlta: wa 
+ppawipal?he:wa 
+ppawi?Sime:wa 
+ppawiwe: pene: wa 
fppaw? hamwa 
+pSipaliwa 
+pSipitamwa 
+pSka: pa:taka:wa 
+pSka:pa?eenwi 
+pSka: pene:wa 
+pSka: pi: wa 
+pSka: pi:wi 
+p Jka: pipeûowa 
+pSka: pipete:wi 
+pGka:piphiwe: wa 
+pSka: piptawiwa 
+pSka: piwele: wa 
+pSka: piweta:wa 
+pSka:piwetamawe:wa 
+pSka:p kof iwe:wa 
+pSkakana:me:wa 
+pSkakana: tamwa 
+pSka.iehe:wa 
+pSkale?ûeta: wa 

break 
break 
1% 
break 
arm 
ann 
burst 
burst 
break 
head 

*po:xkwi-wi8e:-hiin-wa 
*po:xkw-owe:-wa 
*po:hpo:xkw-eSkawi-wa 
*PO: hpo:xkw-eSkawi-wi 
*PO: hpo:tawi-9-e:wa 
*PO: hpo: tawi-t-amwa 
*pahpaw-i:-wa 
*pahpawi-paii-hta:-wa 
* pahpawi-pali-h-e:wa 
*pahpawi-hSim-e:wa 
*pahpawi-we: p-en-e: wa 
*pahpaw-ah-arnwa 
* pwe7Si-pali-wa 
*pwe?Si-pit-amwa 
*pesk-a: p-a: taka:-wa 
*pesk-a:p-a:78en-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-arnaw-e:wa 
* pesk-a: p-ehkweJ-iwe:-wa 
*pesk-akana:m-e: wa 
* pes k-akana: nt-amwa 
*peskale:-h-e:wa 
*peskale:-h8eta:-wa 

AI break 
AI break 
AI break 
ïï break 
TA blow 
TI blow 
AI shake 
PT shake 
TA shake 
TA knock 
TA shake 
TI beat 
AI put on 
TI put on 
AI swim 
II: sail 
TA back 
A l  retum 
11 return 
AI drive 
II drive 
AI back 
AI run 
TA bring 
PT bring 
TA bring 
AI row 
TA bend 
TI bend 
TA enrage 
PT fire 



+pSkde?ta: wa 
+p&eenwi 
+pSkeeta:wa 
+ps% kwa: le: wa 
+pSkikwa:tamwa 
+ps%pele: wa 
+p*peta: wa 
+pSkkawiwi 
+pSkolamwa 
+pSkonamawe:wa 
+pSkonamwa 
+pSkone: wa 
+pSkoSarnawe:wa 
+pSkoSamwa 
+pSkoSike: wa 
+pSkSime:wa 
+pSkSi.nwa 
+pSkwa:patamwa 
+pSkwakana: me: wa 
+pSkwipele: wa 
+pSkwipota:wa 
+ptatene: wa 
+ p t e h w a  
+pthwiwe:wa 
cpt8kawe:wa 
+ptSkawike:wa 
+pwa:iarnwa 
+pwa: 1e:wa 
+pwa:wafike:wa 
+pwa: wame: wa 
+pwa:watamwa 
+pwa:wate:wa 
+pwa:wi:wa 
+pwa:wileShwe:wa 
+pwa:wo:tamwa 
+pwa:w?he:wa 
cpwapkwe: Iiwa 
+pwapSkawiwa 
+pwapSkawiwi 
+pwa?pa: kone'lûenwi 
+pwa?pa:kone7Sinwa 

* peska1e:-hta: -wa 
*peski-heen-wi 
*peski-h0eta:-wa 
*peski-kwa:&e:wa 
*peski-kwa:t-amwa 
*peski-peû-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 
*pdkw-eSi-ke: -wa 
*peski-hSim-e:wa 
* peski-hSin-wa 
* peSkw-a: pant-arnwa 
*peSkw-akana: m-e: wa 
* peskwi-peû-e:wa 
*peskwi-pweta:-wa 
* pe? t-ant-en-e: wa 
* pe7t-ei-amwa 
* pe7t-ahw-iwe:-wa 
*pe?t-eSkaw-e:wa 
*pe?t-eSkawi-ke: -wa 
*pwa:8-amwa 
*pwa:8-e:wa 
*pwa: w-anCi-ke:-wa 
*pwa: w-arn-e: wa 
*pwa:w-ant-arnwa 
*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:-hûen-wi 
*pwaxp-a: kone: -hSin-wa 

PT light 
II bend 
PT bend 
TA hem 
TI hem 
TA bend 
PT bend 
II bend 
TI miss 
TA untie 
TI untie 
TA untie 
TA cut 
TI cut 
AI cut 
TA curve 
AI curve 
TI see 
TA miss 
TA untie 
PT untie 
TA by accident 
r[ by accident 
AI  by mistake 
TA by mistake 
A I  by mistake 
TI fail 
TA fail 
AI Fail 
TA fad 
Ti fail 
AI carry 
AI pregnant 
TA carry 
TI fail 
TA cany 
AI through 
AI hole 
D hole 
D hole 
AI hole 



+pwa?pa:mo:wa 
+pwa?pa:pame:wa 
+pwa? pa: piwa 
+pwa? pakana: me: wa 
+pwa? pakana:tamwa 
+pwa?pa?kwika:wi 
+pwa? pe:ya: pame:wa 
+pwa?penarnawe:wa 
+pwa? penarnwa 
+pwa?pene:wa 
+pwa?pi:wa 
+pwa?pika: pawiwa 
+pwa?pipe0owa 
+pwa?po:te:wa 
+pwa?pwe:we?8enwi 
+pwa?pwe:we?Sinwa 
+pwe: kitwanwi 
pya:  pali7ta:wa 
+p ya: paliwa 
+pya:peCiwa 
+pya: ptawiwa 
+pya: te:makati 
+pya:te: wa 
+pya:te:wiCime:wa 
+pya: te: wipaliwi 
+pya: te:wipeeowa 
+pya: te:wipete:wi 
+pya: te:wipo kowa 
+pya:te:vAptawiwa 
+pya: te:wi?ta: wa 
+pya:te:w?he:wa 
+pye:Chiwe:wa 
+pye:Ci:wa 
+pye:Pika: Bowa 
+p ye: f iken 
+pye:Eikenwi 
+pye:Cikhe:wa 
+pye:Likiwa 
+pye:Cikta:wa 
+pye: Cilelkawe: wa 
+pye:Cime?ee:wa 

*pwaxp-a:mo:-wa 
*pwaxp-a: pam-e:wa 
*pwaxp-a: pi-wa 
* pwaxp-akana:rn-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:-hûen-wi 
*pwaxp-we: we: -hSin-wa 
*pwe:kitw-anwi 
* pya:-paii-hta:-wa 
*pya: -pal-i-wa 
* p y a: -peCi-wa 
* pya-: pahtaw-i-wa 
* p ya:te: -maka& 
*pya:te:-wa 
*pya: te:wi-Gme: -wa 
* pya:te:wi-pali-wi 
* pya:te: wi-peso-wa 
*pya: te:wi-pete: -wi 
* pya: te:wi-po ko-wa 
*pya: te: wi-pahtawi-wa 
*pya: te: wi-hta:-wa 
*pya:te:wi-h-e:wa 
* pye:Ci-h-iwe: -wa 
*pye:C-i:-wa 
*pye:i-i-ka:so-wa 
* pye: Çi- ken- 
* p ye:Ci- k e n 4  
*pye:Çi-ki-h-e: wa 
*pye: f i-ki-wa 
* pye:Ci-ki-hta:-wa 
* p ye:Ci-8-ehkaw-e: wa 
*pye:Ci-rneh0e:-wa 

AI through 
TA through 
AI through 
TA break 
TI break 
II seep 
TA hote 
TA break 

break 
TA break 
AI through 
AI through 
AI through 
AI opening 
n through 
AI through 
M fart 
PT hither 
AI hither 
AI hither 
AI run 
II arrive 
AI arrive 
AI reach 
II totheend 
AI reach 
IT reach 
AI reach 
AI reach 
PT reach 
TA reach 
AI hither 
AI hither 
Aï forth 
NI vegetables 
II forth 
TA forth 
AI forth 
PT forth 
TA hither 
Al bring 



+pye:f imyawa'lûow 
+pye:iiimyawa?te:wi 
+pye:f imyawekwati 
+pye:Simyawime: wa 
+pye:&myawitamwa 
+pye:Cpeûowa 
+pye:Gpete:wi 
+pye:ëip hetiwaki 
+pye:dpkwane:piwa 
+pye:Ciptawiwa 
+pye:&Si: kand Sinwa 
+pye:f iSi: kane7ta:wa 
+pye:Cita:Gke: wa 
+pye:6ta:Cime:wa 
+pye:nta:aa:wa 
+pye:Cita: pya:Bowa 
+pye:ëita: pye: wa 
p ye:Citiye?Sinwa 
+pye: f ito : neSkawiwa 
+pye:f iweta:wa 
+pye:ea: patamwa 
+pye: 8iwe: wa 
+pye: 8kawiwa 
+pye:letiûowa 
+pye: lotarnwa 
+pye:lotawe: wa 
+pye:ta:e?amika:pawiwa 
+pye: ta: kemwoîûe: wa 
+pye :ta: konaki:wa 
+pye: ta: kone: wa 
+pye:ta: po : wale: wa 
+pye: ta:pye: karnowa 
+pye: ta:pye: kiphe: wa 
+pye: ta: pye? ke: wa 
+pye:ta: Se: wa 
pye: ta:taka:wa 
+pye:ta: totamwa 
+pye: ta:wale:wa 
+pye: ta: waletiwaki 
+pye: ta: wata: wa 
+p ye: ta: wate: wa 

*pye:Ci-myaw-a:?so-w 
* pye:ë i-myaw-a: 7 t-e: wi 
* pye:Çi-myaw-ekw-atwi 
*pye:&nyawi-m-e:wa 
* p ye: f i-myawi-nt-amwa 
*pye:G-peso-wa 
*pye:Ei-pete:-wi 
*pye:Ci-pah-etwi-waki 
*pye:Ci-peûkwane: -pi-wa 
*pye:i.i-pahtawi-wa 
*pye:&-iyi: kane: -hiin-wa 
*pye:ci-Syi: kane: -?ta: -wa 
*pye:&- ta:G-ke:-wa 
* pye:Ei-ta:Cim-e:wa 
*pye:f i-ta:Cihta:-wa 
*pye:6-ta: pya:-so-wa 
*pye:Ci-ta:pye:-wa 
* pye:i.i-twiye: -hSin-wa 
*pye:Ci-tome:-Skawi-wa 
* pye:Ci-weta:-wa 
* pye:s-a: pant-amwa 
*pye: s-iwe:-wa 
* pye: s-ehkawi-wa 
*pye:8-etwi-so-wa 
*pye: -0ot-amwa 
*pye:-eotaw-e:wa 
* pye: t-a: 07arni-ka: pawi-wa 
* pye: t-a: kem-wohûe: -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:ta: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 

Al: hither 
If hither 
If hither 
TA hither 
TI hither 
AI come 
11 come 
AI approach 
AI hither 
AI mn 
Aï hither 
AI hither 
AI hither 
TA hither 
PT hither 
A? hither 
AI hither 
AI hither 
AI hither 
PT hither 
TI hither 
TA bring 
AI hither 
AI hither 
TI hither 
TA hither 
Ai hither 
Ai corne 
AI corne 
AI corne 
TA hither 
AI hither 
TA hither 
AI hither 
AI come 
AI hither 

hither 
TA hither 
AI hither 
PT hither 
AI bring 



+pye:taCike:wa 
+pye: tahkwe: we: wa 
+pye:tahote: wi 
+pye: tahwiwa 
+pye:tala: mwiwa 
+pye: tame: wa 
+pye:ta?ûwe: wa 
+pye:ta?kawe:wa 
+p ye: tatarnwa 
+pye: tatawiitawe: wa 
+pye:tataw?he:wa 
+pye:tûemwe: wa 
+pye:teleShwe:w 
+pye: tenamwa 
+pye: teia:pame: wa 
+p ye: t e k  patarnwa 
+pye:teShamawe:wa 
+pye: tegharnwa 
+pye: teShwe: wa 
+pye:tewe: Ieme: wa 
+pye:tewe: letamwa 
+pye:thokwiwa 
+pye:tkama: wa 
+pye: tkamik 
+p ye: t kwe? Sinwa 
+pye:totamwa 
+pye:tSkoiiwe:wa 
+pye: twe: wa: teûiwa 
+pye:twe:we:la: tamwa 
+pye: twe: we: mikati 
+pye:twe:we:pete:wi 
+pye:twe:we:poûowa 
+pye:twe: we:wi 
+pye: twe:weSkarnwa 
+pye: two?ûaIe:wa 
+pye: ya?Siwa 
+p yep howa 
f pyeptawiwa 
+pyeifike: wa 
+pye?peûowa 
+pye? pe1e:wa 

* pye:t-an&-ke:-wa 
* p ye: t-ah-& kwe: w-e:-wa 
* pye:t-a: hw-ete:-wi 
*pye:t-a: hwi-wa 
* pye: t-aga: mwi-wa 
* pye: t-am-e: wa 
* pye:t-a: 7swe: -wa 
* pye: t-a:&-aw-e: wa 
* pye:t-ant-amwa 
* pye:t-at-awi-htaw-e:wa 
* pye: t-at-awi-h-e:wa 
* pye: t-a78emwe:-wa 
* p ye:t-eû-eSihw-e:w 
* pye:t-en-amwa 
*pye: t-eS-a: pam-e:wa 
* pye: t-e&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 
* p ye: 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: -8a: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-woh9aLe:wa 
* p ye: -y-a:?Si-wa 
*pye: h-paho-wa 
* pye: h-pahtawi-wa 
* pye:-hCi-ke:-wa 
*pye: h-peso-wa 
*pye: h-peû-e:wa 

hither 
b ~ g  
hither 
hither 
M e r  
hither 
hither 
hither 
hither 
hither 
hither 
bring 
hither 
hither 
corne 
corne 
hither 
hither 
hither 
arrive 
arrive 
hither 
smoke 
hither 
hither 
hither 
bring 
hither 
come 
hither 
hither 
hither 
hither 
hither 
hither 
come down 
hither 
hit her 
wait 
hither 
hither 



+pye?petamwa * pye: h-pet-amwa TI hither 
+pye?pete:wi * pye: h- pete: -wi iI hither 
+pye? po kowa *pye: h-poko-wa AI hither 
+pye?pokwe:makati *pye: h-pokwe:-makat-wi II hither 



Appendix 3 

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

USING PHONO 

Contents: 

1. Introduction. 
1.1. What is PHONO? 
1.2. The accompanyîng modeis. 
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. 
4.2.1 -2. Location-expressions. 
4 2  1 3 The seven he-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.  I . What is PHONO? 



PHONO (Version 3.2 - 1994) is a software tool (ninning under MS-DOS, programmed in 
Turbo Pascal) for developing and testuig models of reguiar historical sound change. For this 
purpose, a rnodel consists essentially of an ordered set of sound-change rules. PHONO 
reads the makeup of the d e s  from one data file, and the order of the d e s  from a second 
&ta file. Ancestor words are usually typed on the keyboard. PHONO applies the d e s  in 
the given order to the ancestor word and displays on the screen the successive stages of 
development and the final descendant form. 

Ifyou wish to test a sound-change model for which you have an ordered set of rules and a 
set of ancestor words, or ifyou teach about the operation of regular sound change, PHONO 
may be usefiil to you. The program deals with just one line of descendancy at a time (rather 
than deriving sister languages simultaneously). It simulates only "down~trearn'~ 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 fTom many descendants), although it may 
indirealy help in that enterprise by testing hypotheses. 

Models rnay 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 c m  handle words up to 20 characters long. 

1.2. The accampanying models: SPANl and IGPAY. 

PHONO was developed in conjunction with a model for Spanish (SPANI), which is included 
on the diskette. That model is derived mainly fiom C. P. Otero, Evolucion y revolucion en 
romance (BarceIona: Seix Barral, 1971). and fiom S. L. Hartman, "An Outline of Spanish 
Historical Phonobgy*. (Papers in Linguistics, 7 [1974], 123- 19 1). If you intend to aiter uiis 
model, you are advised first to make a copy of it (e-g. SPAN2) and then to work with the 
copy. Note in particular that the files SPANI .MAK and SPANI .ORD both contain 
comrnents encloseci in quotation marks. These comments are invisible to PHONO, and they 
will be deleted ifyou save the mode1 under the same name, "SPAN1". (A friture version of 
PHONO will enable you to edit and save comments like these, using the interna1 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 SPANl are explained in the file 
SPAN 1 ,DOC. 



The model SPANl has "OId Orthographie niles" (see Section 4.3.1 below) that enable it to 
receive keyboard input in standard Latin orthography (by interpreting cc> as [k], ex> as 
El, etc.). Wah this model use a following colon <:> to iodicate long vowels, as in "lu:nan 
or "vi:ta". 

Aiso 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 discfaimers. 

Insofar as PHONO'S operation depends on assurnptions 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 rnodels testable by it make no c l a h  as to whether mies "describe", 
"explain", "cause", "reflect", or merely "correspond to" actual sound changes - the 
relationships within and arnong niles remain the same. 

- Except for the "bPersistent'7 d e s  (see Section 4.3.3 below), PHONO treats rules as 
basicdy sequential in history - it does not model the possible situation of d e s  coexisting 
and competing for input. 

-- The binary-feature notation used for encoduig the makeup of rules is chosen for its 
precision and versatiiity, but there is no intention for it to represent speakers' "psychologkal 
reahy7", nor to embody any other theoretical claim. 

- PHONO makes no claim about how or why sound changes are propagated through social 
and geographicd space. 

1.4. Distribution and feedback. 

PHONO is intended for distribution on a monetarily ''fieen 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. 



- Inform the author of any significant uses you make of the program, and of your 
suggestions for improving either PHONO or the mode1 SPANI : 

Lee Hartman 
Department of Foreign Languages 
Southern Illinois University 
Carbondale, IL 6290 1-452 1 
U S A .  
ga5 1 23 @ siucvmb . bitnet 
ga5 123 @ siucvmb. siu-edu 

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

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

s~bscribe phono cyour n a m e  

Later, ifyou choose to cancel your subscription, send the following message to the 
sanie address: 

unsubscribe phono 

In using the mailing list, please note that your questions and comments to be 
"broadcast" to al1 subscribers should be sent to a different address, narnely the following: 

phono @ cscs.com 

2. GETTING STARTED 

PHONO works best when operated on a hard disk. Create a directory - for example 
'THONO" - and use the DOS "copy" command to copy a l l  the files fiom the diskette into 
that directory (e.g. "copy a:*.* c:\phonoW). The thirteen mes on the diskette are the 
foilo wing : 

READ.ME - This manual, 
PHONO.EX. - The PHONO program itself 



PHONO-HLP - Text for the Help screens. 

SPANI .ALF - Alphabet for the mode1 SPAN 1. 
SPANI .MAK - Rule Makeup for the mode1 SPANI. 
SPANI .ORD - Rule Order for the model SPANI. 
SPANI .PAR - Word Pairs for Batch nins with the mode1 

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

IGPAY. 

BETAQES - A questio~aire for beta-testers. 

To start the program, in the directory where PHONOEXE is Iocated, type "PHONO and 
press <Enter> . M e r  you have read the '4Welcome" screen, press any key to go to the 
Choose Mode1 menu. ïhere, press the Arrow Keys to move the hi@@ to the name of the 
mode1 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 mode1 (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 interactive mode (the usual way - you type one word 
at a tirne 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 - f?om 
a file on the disk, and compares its denved results with known descendant words). Mer  a 
nin in the Batch mode, you may choose to nin a Word Trace (to list the derivational history 
of each word) or a Rule Trace (to surnmarize the fiindonai load of each d e ) .  

Everywhere in PHONO you may quit the current procedure by pressing the <Es@ key, and 



you may get Help by pressing the CF 1 > key. In some menus and editing screens, dinérent 
Help screens are available depending on the current location of the highlight. 

3. OPERATING AN EXISTING MODEL 

If ail three of the three essential files of a model exist - Alphabet, Makeup, and Order - then 
the mode1 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 o f a  fourth file 
-- <mode1 name>.PAR - containhg 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 
bgood" or "bar. 

3.1, Interactive mode 

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

3.1.1. Keyboard input. 

nie 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 
ckacter  any set of feature values. In addition, you can have PHONO readjust any feature 
values at the beginning of each derivation, by means ofUOld Orthographic" niles (Section 
4.3.1 ). In this way, a phonological segment that has no direct equivalent on the keyboard 
rnay be represented, for example, by a digraph: the voiced bilabial fricative could be entered 
as the two-key sequence < b x h >  - in conjunction with an Orthographic rule that makes /b/ 
fricative when followed by /h/, and then deletes the M. Orthographic d e s  exkt only for the 
convenience of keyboard input; they have no phonological signincance. 

3.1.2. Screen output. 

The same Alphabet used for input also is the b a i s  of screen output, except that output is not 
lirnited to the keyboard characten, but raîher can, in p~c ip le ,  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 wrîtten 



using the nearest equivalent character from the Alphabet's set of ASCII characten. Where 
there is an imperfect match between the vaiues 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 féatures whose values mer. If more than one 
segment in the same string is highlighted, the respective diacritics are divided by the slashbar, 
"P. In order to interpret the output of a mode1 with phonetic precision, you need to be 
familiar with the defauit feature values of that rnodel's Aiphabet. 

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

Each time a mode1 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 fdse steps 
in the development of models should be detected early, so that they can be undone. 

in the Batch mode, PHONO reads - tiom the rnodel's Word Pau file (e.g. SPANI .PAR) - 
any number of pairs of ancestor and known-descendant words. It passes each ancestor 
through derivation by the model, and findy it compares the result with the known 
descendant f?om input. "Good" matches are recorded in a file GOOD-OUT, and "bad" ones 
in BAD-OUT. 

At the begînnuig 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 
d e s  that act on the word); or Rule Trace can generate a surnmary of each d e ' s  functional 
load (Le., for each nile, a list of the words that the rule acts upon). 

Unlike Word Trace, the Rule Trace procedure uses a large amount of memory. Ifyou wish 
to run the mode1 again d e r  performing a Rule Trace, you may need to reload the model: 
go to the Choose Model menu and choose the mode1 again. 

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

4. CREATING AND EDITLNG MODELS. 

When you choose to create a new mode1 you are Grst asked to type its name, with a 
maximum of eight characters. Then the new rnodel w2.I be initialued with a starting 
Alphabet and one "dummy" d e  as a template for editing. First edit the Alphabet, then 
modi@ the dummy d e  and insert additionai des .  FinaiIy, set the rules in order. Then 
r e m  to the EditRun menu for an Interactive mn. 



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 mles mua exist in Makeup before their Order can 
be edited. (AdditionalIy, 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 des, every segment and every change is 
represented in terms of binary phonological features, fully specined. This notation is chosen 
because it is precise, versatile, and eady handled by the program. For efficiency of notation, 
feature redundancies (entailment, markedness, etc.) suc h as [-consonantal] -> [-strident] or 
[+round] -> [+back] can be factored out of sound-change rules, ifdesired, by writing the 
redundancies as Persistent d e s  (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 f?om 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 lefi 
edge of the screen; and (3) a fullly-specified set of binary values (+/-) for the features 
corresponding to each character, shown in the rernaining rows and columns of the screen 
display. Each feattire value may appear in the Alphabet represented by a "single" (+/-) or 
"double7' (#/=) sign, as explained below. 

Figure 1 : Sample Aiphabet 

IGPAY 
cons 
syl labic  
obstr 
high 
low 
back 
round 
coronal 
anter i o r  
distrib 
cont 



Initidiy, a new mode1 is given a starting Alphabet, which you may edit. FUst edit the Iist of 
feature-names: 

- To move the highlight up or down the list, press the Anow Keys or <Page Up> or <Page 
Dom>. 

-- To insert a feature-narne, 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. FinaUy 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 descnbed below. 

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

- To restore (undelete) a fieshly deleted feature-name, press <CtrlxEnter>. 

-- To move a feature-name up or down the list, move the highlight to the name and press 
CCtrIxPage Up> or <CtrlxPage Down? 

- To discard an entire Alphabet and restan with PHONO'S intemal, default Alphabet, delete 
aU its feature-names. 

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

-- To move the highlight dong the row of characters, press the Arrow Keys or <Home>, 
<End>, -ab>, or <ShifixTab>. 

- To insert a new character, firn locate the highlight on the existing characîer whose feature 
values are most sirnilar to those of the new charaaer, then press chsert> (the values of the 
existing charaaer WU be dupiicated in the new column). Follow the instructions that appear 
on the screen to choose fiom arnong the ASCII characters offered. Finally, alter any feahire 



values that you wish. (Normdly, you will alter at Ieast one value: a character with al1 the 
same double-signed values as one that appears earlier in the Alphabet wiil 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 <CtrlxEnter>. 

-- 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 Lefi- or Right-Amow Key. 

- To discard an entire Alphabet and restart with PHONO'S intemal, default Alphabet, delete 
aiI its characters. 

Finally, edit the individual feature values in the body of the display. In order to choose 
arnong 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 singlddouble distinction. 

For output, on the other hand, to convert the feature values back to character strings, 
PHONO first uses ody the double signs (#/=) to assign each segment its nearest equivalent 
character. Then the single signs (+/-) nom the Alphabet are compared with those of the 
output segment, and any differing vaiues are displayed, following the character string, as 
"feature-based diacrïtics": signs and names of the mering feahres. For example, if the /dz/ 
aficate does not have a character of its own in the Alphabet's character inventory, it may 
appear in output as "z", highiighted - to indicate that it diiers in some way fiom the defauit 
/z/ -- and followed by the diacntic "sont" to indicate that it is non-continuant, i.e. an 
affiicate. 

In editing the feature values, use keys as follows: 

-- To move around the display, press the Arrow Keys or <Page Up>, <Page Dom>, 
<Home>, <End>, <Tab>, or <Shiftmab>. 

- To alter a value, either type the new syrnbol (+ -, #, =) or press the Spacebar to rotate 
among the four symbols. 

- To quit, when finished editing, press either <Enter> or <Ex>, and then follow the 



instructions on the screen depending on whether or not you wish to Save the Alphabet as 
edited, 

4.2. Editing rule makeup. 

You cm alter the makeup of rules by choosing "Makeup" in the Editmun Menu. ui 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 - 

- 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 "stmctural description") is changed into CBD (and the change of A to B is 
called the 'Lstmctural change"). 

PHONO'S nile notation portrays the structurai description as a set of if-hes, and the 
stmctural change as a set of then-lines. Specifically, the format of a nile consists of four 
fields: 

- The name line, consisting of the de ' s  name (with a limit of 20 characters). 

- Any number (up to 25) of if-lines, iabeied in order by ieaers (A, B, C...). 

- Any number (up to 25) of then-Iines, labeted in order by numerals (1,  2, 3...). 

- The end line, consisting of the word "EMY' plus the rule name repeated. 

The rule in Figure 2, taken fiorn the model SPANI, wiU serve as a typical example. 
(The "open-mid" vowels /d and lm, portrayed here as [+low], become respectively the 
diphthongs /je/ and /we/.) 



-- 
Figure 2: Example rule 

DPHTHONG "Late Latin open I E , ~  -> Sp. /je,we/" 
A: B and C "IF Iow vowei and not /a/ -" 
B: +Iow(*) "(here, [+lo w] impiies vo wel : k,Q, a/)" 
C: back(*) = round(*) "[a back, a round] - excludes W' 
1 : -low(*) +hi@(*) -syliabic(*) 4LTHEN turn vowei to @de" 
2: INSERT e (*+ 1) "insert /e/ after &de3' 
3: stress(*+l) = stress(*) "new le/ gets stress of input vowei" 
4: -stress(*) "vowel-turned-glide loses stress" 
END DPHTHONG 
-- - 

There are four types ofif-lines and five types of then-lines - with the Constant and Variable 
types available for both fiinctions - for a total of seven types, as shown in Figure 3. 

C 

Figure 3: Seven types of if- and then-limes 

r Branching 
If-lines 4 COUNT L Constant 

VariabIe 
DELETE Then-lines 
NSERT I 
SWAP 1 

The C O W - t y p e  if-Iine, and the DELETE-, [NSERT-, 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 interrelateci in a hierarchy, through the use of Branching-type hes, 
as described in Sections 4.2.1.3 and 4.2.2 below. In contrast, the then-lines are simply 
appiied cumulatively and in order. 

If- and then- lines are corn posed mainly of feature-names and location-expressions. The 
following sections explain these two building-blocks and how they are used to construct the 



seven types of lines. 

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 f m e s  - named AU, SEGMENT, and MARK - which 
may be used in rules in the following ways: 

- AU. refers to al1 features simultaneously. It c m  be used in a Variable-type if-line (Section 
4.2.1.3 below) to refer to identicai segments (usefiil for hding geminates). Likewise, ALL 
cm be used in a Variable-type then-line to carry out total assimilation (Le. to produce 
geminat es). 

- SEGMENT enables a COUNT-type Hine (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 d e  requires that it be 
w&en for PHONO'S interpreter as a series of two or more des.  Typicdy, the fira of these 
computational d e s  rnay mark a segment [+mark] for doom, to be changed or deleted if the 
conditions of the foflowing computational rule@) are met. Generally such multi-phase rules 
should be foliowed in the Order list by a mle (named, for example, UNMARK) to retum all 
residually marked segments to the norrnal status of [-mark]. This feature has nothing to do 
with the concept of markedness in Prague School phonology. 

Location-expressions cm be recognized in the text of d e s  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 ody in COUNT-type lines). An absolute or 
relative location-expression may contain a positive or negative number, cded  its 
"magnitude". Absolute locations in the word are indicated simply with the number of their 
magnitude - positive to count h m  the beginning of the word, or negative to count fiom the 
end - as in the following examples: 

( 1) = initial segment of the word 
(2) = second segment 
(-3) = third-frorn-last segment 
(- 1 ) = final segment 



Relative location-expressions, on the other han& are based on the faa that every application 
of a rule involves a scan of the word, fiom right to le& in search of the conditions of the 
de's structural description Each segment has its moment as the focus of the scan, during 
which, ifthe conditions are found, the change is camied out. Relative location-expressions 
always contain an asterisk (*) to refer to this focus segment. Additiondy, the expression 
may contain a number for its magnitude, positive or negative, to refer to segments folIowing 
or preceding the focus, as in the following examples: 

(*) = the focus segment 
(*+1) = the segment following the foms segment 
(*-2) = the second segment to the left of the focus segment 

The third type of location, by feature value, is used ody in COUNT-type if-lines (see Section 
4.2.1.3 below, especiaily the third example of a C O W - t y p e  line, labeled "D:"). Location 
by feature value specifies a certain segment not by its position diredy, 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: 

Most rules have more than one if-line, and in that unial case, the &st if-he, labekd "AT7, 
must be a Branching Iuie that States the relationship between Luies B and C. Then B and C, 
in tum, may be of other line types, or either of them may also branch, hto D and E, and so 
on. Line 4 as the top member of a hierarchy, mua represent ail the if-lines of the d e  
combined, and each if-line below line A must be represented in a Branching Lùie somewhere 
above itself 

2) A COUNT-type if-Iine carries out a lefi-to-right subscan from one segment to another 
in the word, and it wunts the number ofoccurrences of a given feature value between them. 
The COUNT-type line consists ofthe following six items in order: 

-- the keyword COUNT 
- a signed feature-narne (the target feature value) 



- a location-expression for the head of the subscan 
- a location-expression for the foot of the nibscan 
- a sign of cornparison (>, C, or =) 
- a numerical standard (O, 1, 2, etc.) 

The example COUNT-type line below means "If the count of [+syllabic] segments 
fiom the f i  segment to the word's h a i  segment, inciusive, is greater than two,. . ." That 
is, the mie applies only from the beginnuig up to, but not including, the second to last vowei 
in the word: 

In a COUNT-type he, the abstract feaaire value [+segment] may be used to count segments 
per se. The foflowing example, by insuring that the number of segments fiom focus to final 
position is one, beans, in effect, "Ifthe focus segment is word-final ...". 

In a COUNT-type he ,  you have the option of specajing 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 Iikewise, a location by feature value for the foot of the 
subscan refers to the nearest following instance. The following example, ftom the mode1 
SPANI, helps to locate the post-tonic vowel of a word: it counts vowels ([+syUabic]), in 
a sequence reaching £tom 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: COWNT +syllabic (+stress) (*) = 2 

C O U M - ~ p  lines have a broad variety of uses, as suggested by some additional examples 
eom the mode1 for Spanish: to determine whether the focus segment is or is not initial or 
final, to identi@ a vowel as belonging to the penultimate syilable, tu ident.i@ a word as 
polysyllabic or as unstresseci, or to insure that no vowel intervenes between a marked agent 
of change and the focus segment. 

3) A Constant-type if-he or then-he - the simplest line-type - is made up of one or more 
"Units", each consishg of a signed feature-name foIiowed by a location-expression, as in the 
following example: 

This expression, in an if-line, means "If the initial segment is [-nasal]..."; or, in a 



then-he, "...then the initial segnent becornes [-dl." Up to ten units can be concatenated 
in a Constant-type l ie ,  with the implication that they are co~ec ted  by AND, as in the 
following example: 

This if-line means "If the focus is a low vowei preceded by a @ide ..." 

4) The Variable-type if-line or then-line corresponds to the Greek-letter variable signs (the 
so-cded alpha device) introduced in N. Chomsb and M Halle, The Sound Pattern of 
English (New York: Harper and Row, 1968), p. 83. A Variable-type Iine refers to the 
dependence of one feahire value in the word on another, as either equal or opposite. Used 
as an if-he, the Variable iine refers to various conditions of interdependency among feature 
values. As a then-line, it appean 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 O=) 
- a second feature-name (the standard feature) 
-- a second location-expression (the standard location) 

The following example, repeated from the mie DIPHTHONG (Section 4.2.1 above) is a 
Variable-type if-line specifjing the natural class of the back-rounded and the 
front-unrounded vowels together - [a back, a round]: 

Line 3 of the same mle is dso 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 foais segment (the effect of this, together with line 4 to unstress the focus segment, 
is to shifi stress one segment to the right). 

3 : stress(*+ 1) = stress(*) 
A then-Iine for dissimilation uses the sign of inequaiity O=). The foIIowing example 

iine expresses dissimilation of voicing from the foliowing segment: 

5) A DELETE-type then-line deletes a specified segment. It consias of the keyword 
DELETE and a location-expression. The following example would delete the word-final 



segment : 

6) An INSERT-type then-line hserts a character nom 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 fiom the d e  DIPHTHONG (Seaion 4.2.1 
above) - inserts the segment le/ immediately a e r  the focus segment: 

2: INSERT e (*+1) 

In the event that the desired new segment differs in some feature values eom the character 
inserted from the Alphabet, these values c m  be adjusted by means of additional then-lines 
-- of the Constant or Variable types - in the same rule. 

In MSERT-type lines, the location-expression r e f e r ~ g  to the focus segment aione (*) 
means the foais segment is replaced by the new segment. OtheTWise, expressions with the 
focus plus or minus a number - (*+2), (*- 1)- etc. - mean insertion at the indicated segment 
boundary, counting right or lefi of focus respectively. 

7) A SWAP-type then-Iine interchanges the positions of two segments in the word 
(metathesis). Its format consias of three elements: the keyword SWAP and the 
location-expressions of the two segments to be interchanged. The following example h e  
interchanges the focus segment with the segment to its left: 

4.2.2. Using the Makeup Editor. 

To compose a rule in PHONO'S notation, first think of its structural description (Le. the 
segment to change and the environmental conditions necessary for the change) as one great 
X-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-iines. These 
bifircating divisions may be between the "triggers7' and the "target" of the change (or, in 



non-ballistic ternis, the "agents" of change and the "mut and" - that which is to be changed), 
between the left and right sides ofthe environment, ben~een consonantai and vocaiic aspects 
of the environment, between front and back vowels as the focus of change, or between any 
other pair of complementary conditions. See the d e s  in the models SPANl and IGPAY for 
examples. 

To use the Makeup Editor, in the Edi- Menu, move the highlight into the Edit portion 
of the menu and choose Makeup. First you will see the lia of nile narnes in alphabetical 
order: use the Arrow Keys, etc., to move the highlight up or down the lia to choose the d e  
that you will edit, then press <Enter> to open that d e  for editing. With the d e ' s  text on 
screg use the Arrow Keys, <Page Up>, <Page Dom>, <End>, and <Home> to move the 
highiight around to any part of the rule that you wish to alter. 

-- Name: To rename the nile, locate the highiight on the name h e ,  then press cTab> to 
open a field for retyping the name. In naming niles, use a single word or use the underscore 
(J between words ("l?lNALSTRESS" or "FINAL - STRESS", not "FINAL STRESS". 

- Line-type: To change the type of a line - among the three non-Branching types of if-iines 
or the five possible types of then-lines - locate the highiight on either the label (4 B, C..., 
l ,2 ,3  ...) or the keyword, ifthere 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 rehinllng to the original line type does not guarantee a r e m  to its 
original values.) 

-- Feature-name: With the highlight located on a feature-narne, press the Spacebar to 
advance one step dong the list of feature-names in the Alphabet; or press cTab> to open a 
menu showing all the feature-names to choose nom. 

- Location-type: To change the type of a locationexpression - for example, tu rotate from 
absolute "(-1)" to relative "(*-l)", or to by-feature-value "(-syllabic) " - position the 
highiight on the location-expression, and then press <Tab>. 

- Location-magnitude: To change the magnitude of a location-expression (rotating among 
values tiom -3 to 3), position the highlight on the Iocation-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 CBack Space> to move fonvard or back dong the line of 
characters in the Alphabet; press -ab> to see the character set of the Alphabet as a menu 
to choose fiom; or simply press the corresponding letter key. 



- Signs, conjunctions, numerals: On the remaining items, the Spacebar and -ab> have the 
sarne effect, namely toggiing 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 h e .  The rule wili gain a h e  of the Constant type, 
consisting of one unit - a signed feature-name and a location-expression - e.g. 
fsyliabic(*); then you can alterthe he-typeorany of its contents as described above. Ifthe 
highiïght is on the label of a then-line (1, 2, 3...), the new line will be inserted in numerical 
order after it. But ifthe highlight is on the label of an if-line (4 B, C...), then that iine is 
changed to a Branching-type line, joining two new Iines: one with the contents of the former 
highlighted line, and the other being ïnitialized as a Constant-type line, with arbitrary 
contents open to alteration as descnied above. 

- Deking lines: W& 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" h e  moves up the hierarchy 
to replace the Branchîng-type contents of their mutual "parent" line. A Branchïng-type 
if-he cannot be deleted except by deleting both of its daughter hes .  

- Inserting Constant-type units: In a Constant-type line, to insert additionai units, (1) move 
the highlight to one of the existing units in the line (Le., to any one of the unit's three parts), 
and (2) press the <insert> key. PHONO inserts a new unit a£ter the one with the highiight, 
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 CCtrlxPage Up> or <CtrIxPage Dow@ to rnove 
the h e  up or d o m  in the rule. ui the if-section of the de, such changes are for esthetic 
purposes only: they do not affect the Iogic of the d e .  But changing the order of then-lines 
reorders their application, and thus may change the functioning of the rule. 

- Exiting the nile: When you have finished editing the nile, to accept the editing changes 
you have made and incorporate the rule into the current mode1 in memory, press <Enter>. 
Conversely, if you want PHONO to forget your editing and lave  the rule as it was, press 

Either of these keys wiil retum you to the Makeup Editor's alphabetized Est of rule 
names. 



-- Exiting the Editor : When you have finished editing d the rules that you want to, and 
have returned to the lia of rule names, you may save the new version of the model to the 
disk by pressing < A l t x S > .  With or without saving, leave the Makeup Editor by pressing 
-=ESP. 

4.2.3. Bypassing the Makeup Editor. 

Ifyou have trouble with the Makeup Editor, or if for any other reason you prefer to edit the 
Makeup of d e s  ''directIf' with a word-processor, that option is available. Set the processor 
to produce a simple ASCII tefi He, with no fonnatting characters. The appearance of rules 
in Makeup mes (e.g. SPAN1.MA.K) is essentiaily the same as in the Makeup Editor. lfyou 
try editing d e s  "freehand" in this way, there are a few Error Messages available to help you 
find typographicai errors. 

4.3. Editing nile Order. 

The Order Editor displays two lists: the chronologid Order List on the lefi, and the 
alphabetized Supply list on the nght. A large arrow in the middle points to the currently 
active lis and you can toggle it wah the Arrow K y  or the cTab> key. You can add a d e  
name to the Order list by choosing it f?om the Supply list, copying it into the BuEer (at the 
top of the screen), and finally installing it in the Order Est. 

The Order list determines how the model will be operated: which rules d l  be appiied, and 
in what order. Every nile narne in the Order list must corne fiom the Supply List - but any 
rule from Supply may be used in Order once, more than once, or not at ail. 

The Order list is structurecl in three Iabeled sections, corresponding to the three major types 
of rules that PHONO recognizes: (1) Old Orthographic, (2) Phonological, and (3) New 
Orthographic. The Phonological d e s  belong to the sound-change mode1 proper, while both 
kinds of Orthographic d e s  merely serve to interpret character input - fiom the keyboard 
or fiom the Pair file. 

Old Orthographic d e s  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 hanci, are used only in the Batch mode. They likewise 
have an interpretive fiuiction, 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 velu b] during the early history of that language. But in PHONO'S Standard Alphabet, 



the unmodified Id is a palatal affncate. Nevertheles* 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 atnicate (as it is first misinterpreted) 
to the desired velar stop. 
Meanwhile, the çame letter C - before E or 1 - in some diafects of modem Spanish stands 
for the interdentai fricative [el. Starting with the same palatal affncate from the Alphabet, 
a New Orthographic rule bridges the gap, making it possible in the word pairs of 
SPAN1-PAR to spell the known Spanish descendant word in standard orthography. 

Sandwiched between the two kinds of0rthograph.i~ rules are the Phonological rules - that 
is, the rules that form the significant body of the sound-change model. Such d e s  are 
norrnally considered transient (acting no more than once in a derivation), but you can mark 
any of them persistent (repeating their changes throughout the denvation whenever their 
conditions occur) according to the needs ofyour model. For example, in the model SPAN 1, 
the rule HOMORGANK (Le. syllable-final nasal assimilation) is marked as Persistent. 
Accordingiy* nasal assimilation is carried out initidy 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 - UAL 34 [1968], 13 1 - and is used here in its 
diachronie sense.) 

To instail a rule from the SuppIy Iist into the Order list - 

- press cTab> or the Lefi or Right Arrow keys to toggie the large arrow between the two 
lists and choose the Supply list, on the right; 

-- in the Supply list, move the highlight to the narne of the mle that you want to install in 
Order; 

-- press <Enter> to copy that narne into the Buffer, 

- toggle the large arrow to the Order list, on the lefi; 

- move the highlight to just above the desired position in Order, and press the <Insert> key. 

To delete a narne fkom the Order list - 

- move the highlight to the name; 

- press the <Delete> key. 

To move a name up or down the Order list -- 



- move the hîghlight to the name; 

- press CCtrlxPage Up> or CCtrlxPage Dow@. 

To mark or unmark a rule as Persistent (see above) - 

- in the ''Phonologicai" part of the Order list, move the highlight to the narne; 

- 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. SPANI .PAR or IGPAY-PAR). [n the present versioh ofPHON0, 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 highiight on Pairs in the Edit section of the menu; 

To edit the word pairs: 

- exit PHONO; 

- using a word-processor set to produce an unformatted ASCII text file, open the Pair file 
(SPANI .PAR, IGPAY-PAR, etc.); 

- dit the word pairs as you wish, making sure each pair is complete, in ancestoddescendant 
order, and making sure to use only the orthographies that you have arranged for the mode1 
to recognize through its Alphabet and its Old and New Orthographie d e s ,  ifany. 

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 . 






