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COMPARATIVE AND HISTORICAL PROBLEMS IN
EAST NEW GUINEA HIGHLAND LANGUAGES

DARLENE BEE

0. Introduction

1. Special Problems
2. Reconstructions
3. Phonology

0.0 The linguistic terrain of New Guinea is covered with virgin
forests of untouched problems of synchronic and diachronic analysis,
description and comparison. Almost any area chosen will reward its
investigator with opportunities for pioneer work in one area of lin-
guistic research or another. The Eastern Highlands of the Territory
of New Guinea is no exception. Although some areas of research in the
Eastern Highlands are rapidly becoming familiar ground there are many
areas which have hardly been touched. One such area is that of his-
torical reconstruction and comparative analysis. McKaughan has taken
a step in that direction in his 1264 "Divergence in Four New Guinea
Languages'" where he suggests a reconstructed phonemic system for the
Eastern Family. The purpose of this present paper is to take a few
more steps into the frontier of comparative and historical research in
New Guinea.! For this study the seven languages of the Eastern Family
will be used and levels below and beyond the phoneme will be investi-
gated. An attempt will be made to reconstruct some actual linguistic
forms and problems awaiting solution will be pointed out. Material
for this study has been drawn from the author's personal field notes,
published and unpublished papers of colleagues from the New Guinea
Branch of the Summer Institute of Linguistics and from extensive word
lists collected by Dr Howard McKaughan presently of the University of
Hawaii.

0.1 Tairora, Binumarien, Gadsup, Agarabe, Usarufa, Auyana, and Awa
will form the basis of the discussion presented here. Wurm's clas-
sification and sub-classification of these speech communities rather
than McKaughan's has been adopted. The basic difference between the
two classifications is one of status rather than grouping. Wurm
classifies the seven speech communities together as the Eastern Family
with four Sub-families: Gadsup, Auyana, Awa and Tairora which are

ngeages”. In Bee, D editor, Papers in New Guinea Linguistics No. 4.
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respectively composed of the following languages: Gadsup and Agarabe;
Auyana and Usarufa; Tairora and Binumarien; and Awa. McKaughan does
not recognize the Sub-family division but classifies Wurm's Sub-family
groups as languages each of which have several dialects. Agarabe and
Usarufa are regarded by McKaughan as merely the most divergent dia-
lects of Gadsup and Auyana respectively. His conclusions are based on
statistical evidence which although extensive are subject to inter-
pretational differences of opinion. The general groupings of the two
classifications are however in agreement. The status ranking of the
speech groups whether language versus dialect or family versus sub-
family is at the present stage of analysis relatively unimportant. In
any case statistical information is only one type of information
needed for the assignment of status labels. ?

1.0 Not only is the comparative and historical analysis of New Guinea
Highland languages in its infancy but these languages have charac-
teristics which make such analysis particularly difficult. The present
discussion is primarily concerned with the Eastern Family but many of
the points which will be made are true throughout the Highland area.
With reference to the Eastern Family at least four factors need to be
given careful consideration: (1) The polymorphemic shape of linguistic
forms, (2) Extensive and complex morphophonemic systems, (3) Inter-
pretation and distribution of contoid clusters, and (4) Borrowing.
The extent and nature of the influences of these four factors cannot
be specified until the comparative studies anticipated here have been
completed. However, it is important that one should be prepared for
confusions on several levels as the result of these factors so that if
possible one might avoid travelling too far up blind alleys created by
combinations of them. The brief general description of the nature of
the problems which arise even at an early stage of analysis is in-
tended as a warning not an answer.

1.1 In the beginning stages of the search for sets of sound corre-
spondences one hopes to find a nucleus of monomorphemic forms upon
which to base initial hypotheses. Such a nucleus is almost impos-
sible to find in Highland languages. Polymorphemic forms are the rule
rather than the exception. In Usarufa for example monomorphemic words
do not occur in isolation so that at least two morphemes must be taken
into account. Some categories of words which are especially fruitful
in their yield of cognates, for example kinship terms and body parts,
are in most of the languages of the Eastern Family always polymor-
phemic. Heavy verbal inflection in all of the languages not only
makes it difficult to establish equivalent sets of forms but almost
excludes this class of words from the search for monomorphemic forms.
One may however still be rewarded with a form in a given language



which synchronically seems to be monomorphemic. But such rewards are
hard come by and often prove to be polymorphemic on the diachronic
level. Therefore the necessity of familiarity with the morphemic
structure of each language can hardly be over stressed. The accuracy
of the reconstructions which are postulated will be increased in
proportion to one's familiarity with the morphemic structures in-
volved. The author's familiarity with the structure of Usarufa has
broven of great value and one could wish for a similar competency in
each of the other languages.

1.2 The Highland languages are characterized by systems of morpho-
phonemic change which tend to mask the true nature of historical
change and which make the recognition of cognates difficult. A
thorough study of the morphophonemics of each language should be
undertaken as part of the comparative and historical analysis of each
family of languages. Materials for such a study are not yet available
for the Eastern Family but information on the morphophonemics of some
of the languages has been gleaned from various papers and has proven
helpful.® Although no information of a direct nature has been avail-
able for Tairora, Binumarien or Agarabe comparative studies show that
there is evidence of some similar active or fossilized morphophonemic
processes to that which has been recorded for the other languages of
the family. Morphophonemic information from Fore of the East Central
Family seems to indicate that a remarkably similar system of change is
operative there. It looks as though it may be possible to reconstruct
a proto-morphophonemic system and that this will provide insight into
the development of the phonemic and morphemic systems of Highland
languages. A summary of the information in hand about the various
morphophonemic systems follows.

All of the languages for which morphophonemic information is avail-
able have a system of morphophonemic classification which includes all
or most of the morphemes of the language and other co-systems of
morphophonemic change which are restricted to particular morphemes or
morpheme classes. The former seems to be an inherited system while
the latter seem to be developments within individual languages. Al-
though there are differences in the extent of the circumstances for
application of the more pervasive type, depending upon the particular
language, the similarities are striking. The general principle of the
system is that the phonemic shape of a given morpheme is determined by
the morphophonemic class of the morpheme which precedes it. Usarufa,
Awa and Auyana as well as Fore have three such morphophonemic classes
and Gadsup has five. Cognate morphemes within the Eastern Family
belong to corresponding morphophonemic classes.* The regularity of
this class correspondence is very significant and may provide evidence
for determining whether two forms are cognate or not. It also may
give some clues as to the analysis of polymorphemic forms. The



specific nature of the changes which occur may be seen on the fol-
lowing chart. The information from Fore has been included for com-
parison even though it does not directly pertain to this present
study. Morpheme initig]l phonemes which appear along the horizontal
axis are changed when preceded by morphemes belonging to the morpho-
phonemic classes indicated along the vertical axis as specified by the
cells formed by the intersection of the two axes.

Class p t k b/w d/r y m n | Vowel (v)
Ga. p t k b d y m/n n V +v
Us. | [b] t [g] w/[g] r y m n V +v
vV Au. p s g gw k y/t m n w/y + v
Aw. | [b] | [r] [g] - y W n V+v
Fo. b (r] g w - y m n (V + v)/V
Ga. mp nt nk mb nd ny m n n + v
Us. qp qt qk gk qk qt m: n: n +v
N Au. mp nt nk nkw nk nt mb nd n +v
Aw. p t nk - ns m n n +v
Fo. p. t k- nkw - nt mp nt nk + v
Ga. qp qt qk qb qd qy qm qn k/q + v
Us. qp qt gk | qw/qk gk qy qm/q | gn r + v
Q  Au p t k Kw k t am gn r + v
Aw. p t k - s qm gn (r] + v
Fo. p t: k- qw - qy qn qn q + vV
Y Ga t t t y y y n n y +v
D Ga nt nt nt nd nd nd n n d + v

A blank cell indicates that the information concerning that particular
sequence is lacking. A dash (-) indicates that the language in
question does not have that particular phoneme. In some cases as
indicated by phonetic brackets allophones are given. The chart is to
be read as follows: following a morpheme of class N (second row



division) the phoneme p becomes mp in Gadsup and Auyana; gqp in Usa-
rufa; p in Awa and p: in Fore. It should be stressed that these are
synchronic changes active within each language but which are dia-
chronically corresponding. Tairora and Binumarien have regular cor-
respondences to some of these sequences but evidence thus far seems to
indicate that these may be fossilized forms and not synchronically
productive. Nevertheless it is important to recognize these corre-
-spondences. The sequence N + m regularly corresponds in Tairora to b
and in Binumarien to m.°® The sequences V/N/Q + vowel (v) correspond
as follows:

Tairora Binumarien

Va & 4V, r + v Tk 0V
N + v r +v n +v
Q + v q + v k + v

It is important to realize the implications of these morphophonemic
processes. Each polymorphemic form whether a compound of more than
one stem or a stem plus inflectional affixes will reflect both morpho-
phonemic and historical change. The specification of the relationship
between the two is a task that the comparative linguist in New Guinea
can hardly avoid.

1.3 In the phonemicization of the languages of the Eastern Family
prenasalization, preglottalization and consonant length have been
interpreted either as clusters of consonant phonemes or as single
complex unit phonemes depending on the language and the analyst.6 For
comparative work, however, it is important to consider these sequences
as units corresponding as units to other units. These need not be
single phoneme units but may, if desired, be considered higher level
units and treated on the phoneme level as clusters. The result of
further historical study may furnish clues as to which synchronic
interpretation is more likely but it need not necessarily dictate the
choice of interpretation for any given language.

Complex sequences as indicated above occur only between vowels in
all of the languages of the Eastern Family except Tairora. They also
are often clearly the result of morphophonemic processes. (See chart
section 1.2.) However this restriction in the distribution and oc-
currence of sequences of contoids is parallel to the complementary
distribution of allophones of single phonemes in some languages and to
restrictions on non-complex phonemes in others. Rather than being a
determinant for choice of interpretation these restrictions tend to
emphasize the necessity of keeping initial and non-initial correspon-
dence sets separate.

1.4 The seven languages considered here are spoken by populations



living in an area approximately one hundred miles long and fifty miles
wide. Such geographic proximity promotes multi-lingualism and lin-
guistic borrowing. The evidences of the former are legion and although
less easy to recognize the latter has surely played a significant role
in the development of Highland languages. In languages without a
written tradition borrowing is not only difficult to recognize but
often almost impossible to prove. The regularity of the incorporating
processes of the language in question is hard to distinguish from the
processes of historic change. However it is important to be alert to
the evidences and influences of linguistic borrowiggs when the con-
ditions for such borrowing are so manifestly present.

2.0 The reconstructions which follow are based on an examination and
analysis of one hundred and eighty cognate sets of forms. The SIL
Survey List (Bee and Pence, 1962) was used as a starting point but
lists of more than one thousand forms were examined for each of the
languages except Binumarien and Agarabe where only the SIL list was
available. The least complicated and most transparent sets of cognates
have been chosen for presentation here. To keep the influences of the
various factors described in section 1 to a minimum complex sequences
of contoids have been avoided as much as possible and the least mor-
phemically complex forms have been chosen. Only two verbal forms have
been included. Except for the indication of morphophonemic class (N,
V, or Q) which has been reconstructed in the cases where there is
fairly clear evidence to do so, no attempt has been made to recon-
struct anything more than stem morphemes. Where morphophonemic class
has been reconstructed the reflexes .in the various languages are mor-
phemes (active or fossilized) not phonemes as such.

These reconstructions are only tentative and are intended to serve
as stepping stones to more precise analyses. Vowel reflexes and re-
flexes of complex contoid sequences in particular need more detailed
study and may alter some of the present reconstructions. The comments
following each reconstruction usually indicate specific problem areas.

No attempt has been made to standardize the orthographies for the
different languages. The orthography used for each language is that
used by the linguist who prepared the lexical 1list from which the
forms have been taken. In some cases these lists were made after pre-
liminary phonemic analysis and are only partly phonemic. The follow-
ing summary of orthographic devices which have been used may prove
helpful:

] Bi. length
Ga. and Au. length
! stress



high tone
low tone
falling tone
q glottal stop

€ Ta. mid central vowel;
Aw. front low vowel

a Aw. mid central vowel

In addition from individual languages are the following representa-
tions of phonemes:

GADSUP
t/s the t phoneme a the a phoneme
w/b the w/b phoneme a. the a phoneme
r/d the r/d phoneme

USARUFA
p-/-b- the p phoneme -k- the qk complex
k-/-g- the k phoneme mm the m: complex
-p- the qp complex nn the n: complex

AWA

p-/-b- the p phoneme
t-/-r- the t phoneme
k-/-8- the k phoneme

AGARABE
h the h/q phoneme
a the a phoneme
aa the a phoneme
In the reconstructions hyphens (-) indicate morpheme boundaries and a

plus preceding a reconstructed form indicates that the prefix which is
postulated has become fossilizel in those languages which retain an
overt reflex of it.



2.1 RECONSTRUCTIONS

1. armpit *ape-N Ta. ‘'ake
Ga. appe. mi
Us. ddbémma
Au. 4. 'bémba
Aw. abé

Comment: The reflexes of *N should be noted. Ga., Us., Au. and
Aw. regularly show mi, mma, mba and loss respectively. The loss
in Ta. while not uncommon is but one of several reflexes of *N.

'2.  arrow *paro-V/kwe- Ta. 'bebe
Bi. peipa
Ga. pako.ni
Ag. iwé -
Us. paroma
Au. pa'roimd

Aw. pdria

Comment: Since each language has a number of specialized terms for
arrow types it is difficult to be sure that equivalent terms have
been chosen. Ga., Us., Au., and Aw. seem likely to be cognate
terms although the Aw. vowel reflexes are unusual. The Ta., Bi.,
and Ag. terms are likely cognate and seem to reflect some kind of

reduplication.
3. bag *una-N Ta. u'te
Bi. uqa
Ga. u'nd. mi
Ag. unaan
Us. unddmma

Au. U'nd.m'bd

Comment: The Ta. and Bi. forms though probably cognate are ir-
regular. Although Ta. t and Bi. q regularly correspond they are
not the usual reflexes of *n. It is possible that Ta. te and Bi.
qa are reflexes of *N but these would normally be reflexes of

* Q.

4, Dbanana *qe-Q Ta. ‘'getée
Bi. el qa
Ga. e.qi
Ag. ddn
Us. eqd
Au. te' qd

Aw. peraré
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Comment: This is the only example of initial *q therefore it is a
rather uncertain reconstruction. However the set of corre-
spondences does not match any other initial consonant.

bean *ko-para-N Ta. 'kohe
Bt. o:pa:pana
Ga. ko. qi

Ag. mataah

Us. kogd/kobdrdmmd
Au. koqa

Aw. tobard

Comment: The Bi., Aw. and Us. forms seem to indicate a polymor-
phemic stem complex. The Us. forms mean the root of the native
bean and the bean itself respectively. Whether such a distinc-
tion is made in the other languages is not clear. This is a case
of *k being reflected in Ta. as k rather than t and may indicate
a later borrowing.

belly *-mu-Q Ta. 'auhe
B1. amuaqa
Ga. amuqi
Ag. amuh
Us. am@iqa
Au. 'dmuqa
Aw. ambiugq

Comment: The initial vowel may be attributed to a third person
possessive prefix. This set of nasal correspondences is unique.

blood *nade-V Ta. ‘'nare
Bi. piqdikad
Ga. na'rei/kora'mi
Ag. nddré
Us. naaemd
Au. nae'ma
Aw. koraq/onu

Comment: Loss of medial *d in Us. and Au. is unique. The Aw. forms
do not appear to be cognate to the forms from the other languages
except the alternate Ga. form. The B:. form seems unrelated.

breast *na-N Ta. 'name
Bt. na‘m:4
Ga. nd.mi
Ag. naan

Us. naamma
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Au. 'na.mba
Aw. na
Comment: Ta. reflex of *N unusual.

9. brother (older) *_kwa- Ta. bekare
B:. apasa:pa
Ga. tenti wai
Ag. awahe
Us. awaadma
Au. awa'dmd
Aw. awawd

Comment: All of the languages reflect polymorphemic forms but the
stems be-, -pa-, -wa-, -wa-, -waa-, -wa- and -wa- respectively
are obviously cognate. Regular.

10. brother /younger) *pa-Q Ta. 'qéete
Bi.
Ga. 'paqi
Us. abdqa
Au. dbd'koma

Aw. dbdkawa

Comment: Polymorphemic forms but stems reflect regular correspond-

ences.
11. cloud *kona-N Ta. to'nebu/uro'mure
B1. o: namu
Ga. ko'nami/ayoni
Ag. ayon
Us. konndmmd/kunnomimd

Au. ai'ndmbd
Aw. sabond/irabuiyd

Comment: Ta. bu, Bi. mu, Ga. mi and Us. mma are regular correspond-
ences of *N. Initial *k are t, loss, k and k in these languages

respectively.
12. come *ye- Ta. 'aniro
Ga. yé.no
Us. (y)iyo
Au. tiyo
Aw. sire

Comment: The Ta. form is probably not cognate to the others. (¥)
in the Us. form indicates that it is lost in this particular form
of the verb and retained in others. The difference in the vowels
reflects morphophonemic change.
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13. daughter *-damu-N Ta. ra'bure
Ga. damimmi
Us. ayadmOmma
Au. 4'ydmuko
Aw. ayaungdwa

Comment: This is the only example of this set of correspondences
for the reconstruction of *d. Also the loss of *-m- in 4w. is
unique. The initial vowels in Us., Au., and Aw. are 3rd person
possessive prefixes. As in most kin terms the final syllables of
the various forms represent formatives of one kind or another.

14. dog *iya-N Ta. 'bairi
Bt. paini
Ga. iydmi
Ag. iyan
Us. iydmmd
Au. i'ydmbd
Aw. iya

Comment: The Ta. and Bi. forms are obviously cognates as opposed to
the forms from the other languages. However since dogs are late
introductions into these cultures the history of these forms is
likely to be other than direct inheritance.

15. - ear *a-Q-ra-N Ta. a'to
Bi. _ddqd!
Ga. a.kami
Ag. aahtarén

Us. ddraramma/ddqa
Au. '4.qa
Aw. are

Comment: A polymorphemic form has been reconstructed here to ac-
count for seeming irregularities in correspondences. The two
terms in Us. provided the clue to this explanation. The first of
the two terms refers to the external ear and means literally
'ear-fruit'. The second of the two terms refers to the inner
ear, the understanding or mind.

16. ground *bara-V Ta. 'bate
Bt. maga
Ga. maka
Ag. wdra
Us. maramd
Au. mara'md
Aw. marako -

Comment: This set of reflexes for *r needs still to be justified.
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17. grease (fat) *watawe-N Ta. 'béhéberé/ka'ntebu
Bi. paqdame: na
Ga. basapémi/ano.ni
Ag. anu
Us. matawémma/aindmma
Au. masawémbe
Aw. maiyawe

Comment: This is one of the few good sets of correspondences
for *t.

18. father *-po-V Ta. 'qo
B1. aksipa
Ga. apo
Ag. apohé
Us. abodma
Au. abo' wamd
Aw. abowa

Comment: The k of the Bi. form is probably a reflex of *p but the
rest of the form is not easy to account for. However a compar-
ison with the form for mother seems to justify a polymorphemic
breakdown of the forms.

19. fence *Kkuru-v Ta. tu' tuke/tu'bike
Ga. kukuni
Us. kurumd
Au. kurimd/kusa'md
Aw. wira

Comment: The two terms in both Ta. and Au. seem to indicate that
these are polymorphemic but the correspondences are still quite

good.

'20. fire *ida-v Ta. i'he
B1. iqda
Ga. ikai
Ag. ird
Us. iramd
Au. ira'md
Aw. ira

Comment: Reflexes of V in Ga., Us., and Au. are i, ma and ma re-
spectively. Elsewhere there is loss.

21. flying fox *kampa-N Ta. 'kankare
Bi. ka:ka:na
Us. kaapaamma
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Au. ka.mpa.mba
Aw. tapa

Comment: This is one of the few clusters postulated for the proto
form and needs much more confirmation.

22. fruit *+ra-N Ta. tebe
Ga. akami
Us. arammd
Au. arambd
Aw. ara/sera

Comment: The initial vowel on all of the forms but Ta. may be fos-
silized third person prefixes which are now restricted to body
parts and kin terms. Ta. forms regularly lose these prefixes.

22, ginger *kwi-N Ga. bimi
Us. wimma
Au. kwimba
Aw. ki

Comment: This is the only occurrence of k in Aw. as a reflex of
*Kw.

24. grandfather * _napu-V Ta. 'naqure
Us. anddbidmd
Aw. anabuwd

Comment: Stem correspondences are regular.

25. grandmother *-rarao-V fia. ta'tore
Ga. -kaka
Us. araaradma
Au. -rarao
Aw. ararawd

Comment: The Aw. -wa is a separate morpheme and probably not a
reflex of *o.

26. hand *.ya-u- Ta. 'kauqu
Bi. asduiku
Ga. aya.mi
Ag. ayaan
Us. ayddmma
Au. dydamba
Aw. ayan

Comment: The Ta. and Bi. forms seem to indicate that there has been
a change from an N class to a Q class. This may be accounted for
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by the presence of u in these forms which has no corresponding
reflex in the other languages and may be representative of some

proto morpheme.

'27. he *kwe/bi - Ta.

Aw.

'bibe
mipa
beni
wehi
wem a
kwe'mé
wega

Comment: Ta. and Bi. forms go back to *bi while the other languages
have forms going back to *kwe. Other pronoun forms seem to in-
dicate that both forms may have been inherited. ZEvidence from
other related language families will prove valuable here.

28. head *.gno-N/pia- Ta.
Bz.
Ga.

Ag.
Us.

Au.
Aw.

qi'ete
akiaqa
aqgnomi
ahnon
agndmma
agndmbd
ayeqnd

Comment: The Aw. form seems to suggest a polymorphemic shape other
than the usual for body and may explain the Ta. and B:. forms
which do not seem to be cognate with the Ga., Ag., Us., or Au.

'29. house *ni-N/mé-Q Ta.
B1.
Ga.
Ag.
Us.
Au.
Aw.

'nabu
maaga
maqi
maah
naamma
na.m'ba
na

Comment: That two different stems are represented here is suggested
by Ta. maqa 'home place'; Us. mddqa 'home or place' and Ga.

i'na.mi 'sleeping house for men and women'.

30. husband *_kwe- Ta.
Ga.
Us.
Au.
Aw.

'bati
wapui
awaiqa
awai'ko
wé
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Comment: There may be some significance to the i in all of the
forms but Aw., but what it is is not clear from present evidence.

31. knee *_rau-N Ta.

'tori
aqgo:ri
ako.ni/akugqi
drdn
araayummd
araum'ba
arau

Comment: The class correspondence is imperfect and may indicate
some morphemic process not accounted for by this reconstruction.

32. liver *_ru-N Ta.
B1.
Ga.
Ag.
Us.
Aw.

' tubu
an:a:ma
dkuqi
amaapdn
drumma
aru

Comment: The Bi. and Ag. forms seem not to be cognate with the

other forms. The Ga. reflex of *N is not
needs to be further investigated.

*

33. louse nu-N Ta.

Comment: The Bi. form is probably not cognate.
*N is the same as in the form for breast.

34. man *Kkwe-(t)-V Ta.
B1.
Ga.
Ag.
Us.
Au.
Aw.

the normal one and

nu'me
dru
numi
nun
nfimma
num'bd
nu
The Ta. reflex of

bainti
paiqi
banta
wddntd
waama
kwai'mad
we

Comment: A form in Us. wddtigoma 'man or person' seems to suggest

that there may be a need to reconstruct some

sort of *t phoneme,

here indicated in parentheses. It may have been a complex
sequence. This set of correspondences should be compared with



16

those for 'husband'. The difference between bound and free in
some of the languages should be noted.

35. meat *+ma-(t)-Q Ta. meti
Bi. amaqi
Ga. amaqi
Ag. dmdti
Us. amaqd
Au. amaqa

Comment: The initial a of all the forms except the Ta. may re-
present a fossilized possessive prefix. It is not clear whether
the final syllable of each form represents reflexes of *Q or
whether t should be reconstructed.

36. mother *.no-V Ta. 'no
Bi. ansipa
Ga. eéna noi
Ag. anohé
Us. andama
Au. 4'ndwama
Aw. andwa

Comment: See the comment for 'father' for an explanation of the Bi.
form.

37. name *.wi-Q Ta. 'autu
Bt. auqu
Ga. abiqi
Ag. awih
Us. awiqga
Au. d'wiqa.
Aw. awiq

Comment: It is not clear whether the Ta. and Bi. forms are cognate
with the other forms or not but it seems rather doubtful.

238. nose *.hi-Q Ta. ‘'aigqi
Bi. aiki
Ga. asiqi
Ag. dtih
Us. aiqd
Au. aiqd
Aw. abiya

Comment: This is the only example of this set of correspondences
reflecting *h and needs confirmation.
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39. one *boda Ta. bo' haiqa
Bi. mo: qdd’’
Ga. mana
Ag. manaa
Us. mérama
Au. mo'rdma
Aw. mord

Comment: The Ga. and Ag. forms are probably not cognate with the
forms from the other languages.

40. penis *-poi - Ta. 'ake
Ga. ape
Us. abema
Au. apoiko
Aw. pegara

Comment: This set of correspondences should be compared with the
set for 'armpit'. The retension in Ta. of the reflexes of the
initial a prefix is unusual.

41, pig *poe-V Ta. ‘'quere
B1. kddra
Ga. pdni
Ag. pon
Us. pomd
Au. pdima

Aw. poéraq

Comment: The Aw. form may be polymorphemic although it is also
possible that the -raq is a reflex of *V.

42. rain *a-q Ta. ‘'aqu
Bi. alku
Ga. aqi
Ag. ddh
Us. aaqgd
Au. a. qa
Aw. ibo

Comment: Compare with 'ear’.

43. road (path) *4-N Ta. ‘'are
Bi. ana
Ga. a.ni
Ag. pariparih
Us. aammd
Au. aambd

Aw. a
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Comment: Compare the reflexes of N here and the reflexes of Q in
the set of correspondences for 'rain'.

44.- root *+ru-Q/+nu-Q Ta. 'tugqe
B1. atuka
Ga. dkuqi/dnuqi
Ag. aruh
Us. anfiqa
Au. 4d'niqa
Aw. anigq

Comment: Compare with 'liver'. Ga. has forms reflecting both of

the reconstructed forms while Ta., Bi., and 4¢g. reflect only
*_ru-Q and Us., Au., and Aw., reflect only *-nu-Q.

45. say *te- Ta. ‘'tiro
B1i. gigqdano
Ga. sequ
Ag. temih
Us. tiyo
Au. siyo
Aw. iraruwo

Comment: All forms are polymorphemic but the stems in all but Aw.
are clearly cognate. Compare these forms with the forms for

'come’.

46. seed (planting) *+yu-N Ta. 'kubu (seedling)
Bt. asumd
Ga. ayumi
Ag. dydn
Us. ayummd
Au. aramba/aumd
Aw. ayu

Comment: Neither of the Au. forms are cognate with the others. Ta.
reflects the regular loss of initial vowel of possessive prefix.
Although retained in the other languages it is not now productive
with this stem.

47, shoulder *-pu-N Ta. 'ubu/kururu
Bi. akumu
Ga. dpumi
Ag. apun
Us. dbGmma
Au. aydimd

Aw. ako



48.

49,

0.

51.
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Comment: An initial g would be expected for the Ta. form. The Au.

and Aw. forms seem to be neither cognate with one another nor
with the forms from the other languages.

smoke *(u)mu-N Ta. 'mure
B1. muna
Ga. fkkuni
Ag. fhkun
Us. dmimma
Au. 4'mimba
Aw. auine

Comment: There is not enough evidence to determine whether the Ta.

and Bi. forms reflect a loss of initial *u, or whether the Us.
and Au. forms reflect an addition. The Ga. and 4¢g. forms may be
compounds with the words for 'fire'. The Aw. form is probably
not cognate.

sugar cane *ya-Q Ta. 'kage
Bi. saakd
Ga. ya.qi
Ag. yddh
Us. yaaqd
Au. ta. qd
Aw. saq

Comment: Perfectly regular.

tail *+be- Ta. 'bekeé/ré'tirée
Bi. aratira
Ga. dmeni/amendimi
Ag.  amé
Us. amérdamma
Au. a'méra. mba
Aw. ewegdrd

Comment: Most of the forms in this set appear to be more complex

than the form reconstructed. However there is insufficient evi-
dence for the reconstruction of a more complex form and some
type of compounding may be in evidence.

taro *ya-N Ta. ‘'kere
Bi. sand
Ga. yﬁmi
Ag. uménti
Us. yamma
Au. mai'ydmba

Aw. ango
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Comment: Compare with 'sugar cane'. The Au. form looks as though
it might be a compound cognate with both the Ag. form and the
forms reflected in Ta., Bi., Ga., and Us. of ya-N.

52. ten *tiyanke- Ta.
Bt. gisaukuara
Ga. tiydnkani
Ag. tiyaamikadn
Us. tiyddkae
Au. si'4nkai
Aw. neangu

Comment: These are polymorphemic forms meaning roughly 'my two
hands'.

OB ™ S§hat *bi - Ta. bihe
B1. muquna
Ga. mini
Ag. ma
Us. minndma
Au. mi.nddma
Aw. mina

Comment: The Bi. and Ag. forms are probably not cognate with the

others.
54, thigh *_ru-Q Ta. 'abundére
Ga. akugqi
Us. driqa
Au. driqa
Aw. aru
Comment: Compare with 'liver' and 'root'. The Ta. if cognate with

the other forms is an unusual correspondence.

55. this *ma- Ta. 'mana
Bi. maana
Ga. mana
Ag. mi
Us. maannama
Au. ma.nddma
Aw. mana
Comment: Compare with 'that'. The Ag. forms seem to be reversed.
56. tongue *-mapi-V Ta. maq'iri

Br. dmd: kiri



21

Ga. anapini
Ag. amaapin
Us. amddbima
Au. amd. bi
Aw. anebi

Comment: The n reflex of *m in both Ga. and Aw. is unusual.

57. tree *ye-v Ta. ke'teri
B1. saqdri
Ga. ya.ni
Ag. yad
Us. yaama
Au. tai'ma
Aw. wangd/te
Comment: Compare with 'sugar cane' and 'taro'. The Ta. and B:.
forms may indicate that a more complex form should be recon-
structed.
58. water *no-N Ta. né'méri/ne'mei
Bi. namari
Ga. no.mi
Ag. ndén
Us. noams
Au. nombd

Aw. no/wani
Comment: The Aw. form wani may tie in with the Ta. and Bi. forms.

59. wife *_na-Q Ta. ‘'nate
Ga. tenti naqi
Us. dndaqa
Au. awai'ninkd
Aw. anakawa

Comment: Compare with 'breast' and 'house'.

60. wind *uwe-V (ukwe) Ta. u'bai
Bi. updi
Ga. tisobd.ni
Ag. uwaa
Us. uwddma
Au. unddma
Aw. soirigq

Comment: Both of the suggested reconstructions seem to be equally
possible. The Au. form which would be expected to provide the
deciding evidence is an unusual correspondence.
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2.2 The reflexes of each of the phonemes reconstructed in the pre-
ceding section are given below. The most common reflex for a given
language is listed first followed by other reflexes either regular or
unique. If a given reflex occurs only once or twice it is followed by
a number in parentheses which indicates the number of the form in
section 2.1 which contains the correspondence set in which that
particular reflex occurs. If no number appears after a given reflex
it indicates that the reflex is fairly common and examples may be
found by checking the Index of Reconstructed Phonemes at the end of
this section.- A diagonal line between two symbols indicates two
orthographic representations of the same phoneme. Initial only re-
flexes are marked by a hyphen following the symbol; a symbol between
two hyphens indicates a reflex limited to medial position; and re-
flexes which are not limited as to position of occurrence are un-
marked.

p Ta. q -k- (1 and 40); loss (47)
Bi. k; -p- (5)
Ga. p; -pp- (1)
Ag. p
Us. & Aw. p-/-b-
Au. p-/-b-; -p- (40)

*t  Ta. t-;"-h- (17); -nt- (34); -t- (35)
Bi. q-; -qd- (17)
Ga. t/s; -q- (35); -nt- (34)
Ag. t; -nt- (34); -t- (39)
Ushy "t
Au. s
Aw. -y- (17)

*k Ta. t- (11 and 19); k- (5 and '21)
Bi. loss (5 and 11); k- (21)
Ga., Us., Au. k
Aw. t

r Ta. t; -b- (54)
Bi. a; -t- (44); -p- (5)
Ga. k
Ag. r; -ht- (15)
Us., Au., Aw. r

*d Ta. -h-; r (7 and 13)

Bi. -aqd-
Ga. d- (13); -k- (20); -r- (7)
dg.

Us., Au., Aw. r; -y- (13); loss (7)
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*b Ta. b
Bi., Ga., Us., Au. m
dg. w- (16); -m- (50)
Aw. m-; -w- (50)

*w Ta. b
Bi. p- (17); -p- (60); -m- (17)
Ga. b- (17); -b- (37); -p- (17)
Ag. -w- (37 and 60)
Us., Au., Aw. wm- (18); -w- (37, 60. and 17)

iy Te. ' D
Bi. p (2 and 60); p (9 and 34)
Ga. b/w
Ag., Us. w
Au.  kw-; -w-

Aw. w; k- (23

m Ta. m-; -b- (13); loss (6)
Bi., Adg., Us., Au. m
Ga. m; -n- (56)
Aw. m- (55); -mb- (6); -n- (56); loss (13)

n Ta., Bi., Ga., Ag., Au., Aw. n
Us. n; -nn- (11)

*y Ta. k
Bi. s
Ga., Ag., Us. 'y
Au. t-; -y-
Aw. s-; -y-; t- (57)

*q (4) Ta. 4
Bi., Ga., Us. 1loss
Au. t
Aw. p

*h (38) Ta., Bi., Us., Au. 1loss
Ga. s
Ag. t
Aw. b
Note: a number in parentheses immediately following the reconstructed

phonemes indicates that there is only that one occurrence of that
particular phoneme.



*mp (21) Ta. nk

Bi. k
Us., Aw. p
Au. mp

*nk (52) Bi., Ag., Us. k
Ag., Au. 'nk

*an (28) Ga., Us., Au., Aw. aqn
Ag. hn

a Ta. a; e (9)
Bi. a:/aa; a (9)
Ga. a; a.; ai (9)
Ag. aa; a (9)
Au. a./aa; a (9 and 25); ai (59)
Aw. a

a Ta. e; a; ai (39)
Bi. a; ai (5 and 39)
Ga. a; a. (3); ai (20)
Ag. a; aa (3 and 7)
Us. a; aa (3 and 7)

Aw. a; a. (3); o (2)

*¢ Ta. ai (34 and 60); a (30); e (57)
Bi. ai (34 and 60); aa (29); a (57); ua (52)
Ag. aa; a (52)
Ga. a; a. (52)
Us. aa; ai (30); ae (52)
Au. ai
Aw. e

e Ta., Us., Au., Aw. e; i (12 and 45)
Bi. e:; i (12 and 45)
Ga. e; e. (2, 4, and 12); ei (7)
Aw., e

i Ta., Bi., Ga., Ag., Us., Au., Aw. i
u Ta., B1. u

Ga., Ag., Us., Aw. u; loss (26)

Au. w; i (19); loss (26)

*o Ta., Ga., 4g., Us. o
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Bi. o; loss (18 and 36)
Au. o; oi (2)
Aw. o: ia (2)

*ao (25) Ta. o
Ga., Aw. a
Us., Au. ao

¥au' (31)" To¥, Bi.; Ga..m4dg. .0
Us. aayu
Aw. au

*oi (40) Ta., Ga., Us., Aw. e
Au. oi

*oe (41) Ta., Bi. ua
Ga., 4g., Us. o
Au. oi
Aw. oe

*ja (28) Ta. ie
Bi. ia

*N  Ta. bu; re; me (8 and 33);
Bi. mu; na; m:a (8 and 33)
Ga. mi: mmi (13); ni (31, 43, 48); ai (31 and 32)

be (22)

Ag. n

Us. mma
Au. mba
Aw. loss

The Ta. and Bi. reflexes of *N in numbers 3. 9. 15 and 31
are not clear.

*y Ta. loss; re; ri (56 and 57); ke (19)
Bi. 1loss; ra; ri (56 and 57)
Ga. ni; loss; i (7 and 20)
Ag. 1loss; n (41 and 56)

Us. ma
Au. nma: loss (58)
Aw. 1loss

*Q Ta. t + vowel; q + vowel
Bi. q + vowel; k * vowel
Ga. qi
g * B t1 4085
Us., Au. qa
Aw. q. loss (54)



Index of Reconstructed Phonemes
(Giving the forms in section 2.1 in which each occurs)

*a 2, 73085, 17, 104 “11. 14. 15,06, 17. 20 28835539

*ao 25

*an 21

*a 1, 8, 9, 13, 15, ‘21, 24, 25, 26, 29, 42, 43, 49, 52, 56, 59
*b 16, '27, 39, 50, 53

*d 7, Lo20, 39

*e 1V an a4 WP l®s, L7 27, 45550

*e 29, 30, 34, 52, 57, 60

*h 28
*q 14, 20, 23, 27, 37, 38, .52. 53, 56
*ia 28

*k 5, 11, 19, 21

*kw 1 2,.9, 923, 27, 30, 34, 60

*nk 52

*m GRMLI e 35, B, 55, .96

*n 3, 7, 8, 11, 24, 29, 33, 36, 44, 58, 59

*N 1, 3, 5, 8, 11, 13, 14, 15, 17, 21, 22, 23, 28, '29, 31, 32,
33, 43, 46, 47, 48, 51, 98

*ean 28

*o 2, 5, 11, 18, 28, 36, 39, 58

*oe 41

*oi 40

*p 1, 2, 5, 10, 18, 24, '28, 40, 41, 47, 56
*mp 21

*q 4

*Q 4, 6, 10, 15, 29, 35, 37, 38, 42, 44, 49, 54, 59

*r 2, 5, 15, 16, 19, 22, 25, 31, 32, 44, 54

£ 17, (34), (35), 45, 52

*u 3, 6, 13, 19, '24, 26, 32, 33, 44, 46, 47, 48, 54, €0
*v 2, 7, 16, 18, 19, ‘20, 24, 25, 34, 36, 41, 56, 57, 60
*w L7 5 B 60

y 12, 14, 26, 46, 49, 51, 52, 57
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3.0 In the preceding section phonemes were viewed as separate from
their respective systems and were compared as historically correspond-
ing. This section will attempt to present the phonemes of each lan-
guage as they relate to their particular systems and to compare them
as parallel points of related systems viewed as wholes. The allo-
phonic and distinctive feature structure of each phoneme will be
presented.

The information concerning phonemic contrasts and allophonic
variation is drawn directly from the analyses of colleagues who have
been studying the various languages for periods ranging up to five
years.8 In some cases the analyses are more tentative than others but
have been accepted ias the best analyses at present available. A
phonemic statement was not available at the time of this study so no
systemization of the phonemes of Binumarien will be presented.

On the basis of the available phonemicizations a distinctive fea-
ture analysis has been made of each system. To facilitate this ana-
lysis a slight change has been made in the phonemicization of [g] in
Gadsup, Auyana and Awa. On the basis of shared features [yl in each
of these languages has been assigned to /m/ rather than /n/ since no
change need be made in the complementary distribution statement except
the m to n substitution. Also to simplify the distinctive features
analysis the complex contoid sequences have throughout been omitted
from consideration. They are in effect treated as clusters of pho-
nemes, but this is not intended as an endorsement of that particular
interpretation.

3.1 In order to compare the relevant features of each system more
readily they have been arranged in table form. The four categories
indicated are: consonants, vowels, complex contoid sequences and
distinctive features. Phonemic differences of note are the following:
the lack of a y phoneme in Ta.; the labio-velar and fricative series
in A4u.; the F versus d/r contrast in Ag., the lack of d/r phoneme in
Aw. and its seven vowel system; and the Us. five vowel system. Dif-
ference of distinctive features are: Au. &% Ta. Strident-Mellow;
Us. & Au. Sharp/Flat-Plain; Au. % Aw. Continuous-Discontinuous; and
Ta., Ga., Ag., & Au. Tense-Lax. °

Lg. Consonants Vowels Complex Features
Sequences
Ta. p t K. "4 i u mp nt nk Cons., Voc.,
BiLs ot X Comp., Grave,
Nasal, Tense,
o . Strident
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Lg. Consonants. Vowels. Complex Features
Sequences
Ga. p .t k gq i u mp nt nk | Cons., Voc.,
b/w d/r e a4 o a0 aqt gk Cpmp., Grave,
Nasal, Tense
m n a mb nd
y qm qgn
qy
Ag. p t k h/q i u |qp qt gk | Cons., Voc.,
b/w d/r g e a o gb ad Cpmp., Grave,
Nasal, Tense
m n a gam gn
y r
Us. t k gq i u ap qt gk | Cons., Voc.,
o e va w0 | awyiay Comp., Grave,
Nasal, Sharp-
A - e Flat
r m: n:
Au. p t k kw gq i u mp nt nk Cons., Voc.,
> Comp., Grave
b d w e a u mb nd . K ?
e Nasal, Tense,
p s L CLI UL Sharp-Flat,
m n Discontinuous
ey
r
Aw. thy ki 2q i u [mp nt nk [ Cons., Voc.,
= Comp., Grave
m n e a o qp qt k ’ Wl
. S Nasal, Strident,
s € g». n Discontinuous
s nw ns dw

3.2 Finally the differences between the allophones, distinctive fea-
tures and historical sources of the phonemes of each language will be
considered. Distinctive features are coded as follows:

A - Consonantal
B - Vocalic



- Compact

- Grave

Nasal

- Tense

- Sharp/Flat

- Strident

I - Discontinuous

Eod (7 R (- & ()
'

Sub-scripts:
1 - plus
2 - minus
3 - irrelevant

Coded in parentheses immediately following the phoneme symbol are
the features which are the same for that particular phoneme in all the
languages. Those features which occur only in some but not all of the
languages are listed by code in parentheses following the language or
languages where they are distinctive. Following the distinctive fea-
tures are the allophones of the given phoneme in each of the lan-
guages. Lastly the proto-phonemes which are reflected by the phoneme
in question. Where no indication is given as to the historical source
of a given phoneme there is no evidence yet available as to the nature
of that source. Since a statement of the Binumarien phonemes is not
available there can be only an indication as to the source of a given
phone. Because the specifications of the vowel phonemes do not vary
as greatly as the consonants only the latter have been included.

/p/ (A8 ,C,D4Ep)
Ta. (Fpu,) [p). [p"), [¢)

Bi. < *kw; *w: °*b: *-p-
Ga. (ry) [pl, [¢] < ep; c-w-

Ag.  (rp [pM. [&) ‘< v

Us. (e, (p), [p"]. [b], [A) < *p

Au. (Fo651,) (p) ‘< ep

Aw. (ngi 5 [p] [b] [B] ‘< *p; *q; *h

/t/ (A CD,E,)
Ta. (BZFZHZ) [t] < *t: *k-; *r-; *Q
Bi. < *.r-



/r-d/

/b-w/

/k/

/y/

Ga. (B,F,) (t), (ts], [s]
Ag. (s F,) [t"], [s]
Us. (Bye,) (Y], [t]., [s]
Au.  (B,F,6,1,) [t]
Aw. (BxH 1) [t], [d], [r)
(A ES)
Ta. (B5C,D,F, Hy) (11, (#), (al
B1.
Ga. (BzC,D,F,) [d], [F]
Ag. (Bzc,0,F5) (11, [#], [t], [ty]
Us. (B,C;D64) (1), [#]
Au. (B,C D5 FGl ) (11, [¥)
(Aiezczolsz)
Ta. (ryu,) [b], (8], [wl
Ga. (r,) [b], [B], [w]
Ag. (r,) [pl. (B). [w]. [y]'
Us. (65) [w]
Au. (FlG3I1) [ w)
Aw. (Hpyt 5) [w)
(A B,C,D, EZ)
Ta. (F H,) (k] , (k]
B,
Ga. (F,) (k], (x]
Ag. (F,) (k], [x]
Us. (e, [k], (k"], [g]. [g]
Au. (Fszli) (k]
Aw. (H,15) [k, [q]. [g]
(A;B, D E,)
Ga. (c,F) [y]. [‘Y]’ [d%]
Ag.  (c,r5) lyl, [yl

A A A A A A

AN N AN AN A

A A AT SARS A

‘t’
tt.
*t

‘k;

‘d;
*V

‘d;
‘d;
‘d;

‘b;
‘N;

thw
=W

*kw;

*kw;

*h
*h: *Q

‘V; *N

i

‘r; ‘Q

‘k' °v3 .Q
‘r ‘-d-
*kw



Us. (C46,) [y], [‘Y]
Au. (C,F Gzl ,) [y]

) [y], (2]

Aw. (C3H312
/m/ (A182C3DiE1)
Ta. (F3H3) [m]
B1.
Ga. (Fz) [m], [y
Ag. (F3) [(m])
Us. (65) [m]
Au. (F3G3I3) [m] [q]
Aw.  (Hz13) (m], (g}

/n/ (A192C3°251)

Ta. (FzHz) [n]

B1.

Ga. (f,) [n]

Ag. (F;) [n]

Us. (65) [n]

Au. (F2Gz! ) [n]

Aw. (H3l3) [n]

/9/ (AgB,CzDzE3)

Ta. (FzH,) [?]

B1i.

Ga. (F3) [ 7]

Us. (65) [?]

Au. (F2G ! %) [?)

Aw.  (Ha1 4) [?])
/b/ (B,C,DLE,F,)

3733 3
Ta. (AzH,) [(h), [&]
Ag. (ay) [h], [7]

/8/ (A,B,C,E,)

B1.

A A A A A-A A

A A A A AN A A

A A A A A A

ol

‘b; ‘_'-; ‘N

*b: *w-

*hb-: *w-

ell=w  PNe Ly

*n; ‘r; ‘Q

gy R
g "9

.d; ‘h; ‘y
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/kw/

/p/

Au,
Aw.

. B1.
Au.

Au.

n

n

Ag.

n

(DgF 651 ,) [8)

(D, H, 1) (ts], (dz]

(A,B,C,D,E,F

1B2C1D1EpF26,1,) (lew)

(A,B,CoD EF 2G5l o) (¢]

/8w/ (A,;B,C,D ExF G 1)
/8/ (A4B,C D ExF 6,1 5)
/b/ (‘1Bzcz°1EzF1Gz'1)
/d/ (Alezczozstlczli)
/8/  (ay8aci0,e,F,) Lg]
/¥ SeBeEC,DaE5F ) (%]

< *t

< *y-
< *kw
S5, SEPE
< *p

(gw]
(g]
(b)
(d)

*kw



NOTES

1. This paper was prepared for a seminar in "Problems in Comparative
and Historical Analysis" held at the University of Hawaii, Fall Se-
mester 1964 and conducted by Professor George Grace. The author is
indebted to Professor Grace for his encouragement and suggestions. A
grant from the East West Center made possible the author's study at
the University of Hawaii and sincere appreciation is expressed to the
Center.

‘2. McKaughan in including both lexico- and phonostatistic information
makes the evidence from statistics more convincing but other con-
siderations, such as degrees of intelligibility and grammatical com-
parison are also important.

3.+ Specifically: Lovings' "A Preliminary Survey of Awa Noun Suf-
fixes"; Marks' "Auyana Nouns"; Frantz's "Grammatical Categories
Indicated by Gadsup Noun Affixes" and Nicholson's "Fore Phonemes and
Their Interpretation.

4., Whether or not this class correspondence extends outside of the
Eastern Family needs to be investigated. Also to be investigated is
the correspondence in terms of cognate morphemes of the five Gadsup
classes to the three classes of the other languages. This should
reveal whether Gadsup has developed two additional classes or if an
originally more complex system has been reduced to three in all the
other languages.

5. The Ta. and Bi. reflexes of N which are given in section 2.2 may
be explainable in terms of other complex sequences but it is not im-
mediately obvious what the nature of these might be.

6. Vincents for Tairora adopt a unit solution; Lovings for Awa, Marks
for Auyana, Luff and Goddard for Agarabe and Frantz for Gadsup have
chosen a cluster and Bee in "Usarufa Distinctive Features and Pho-
nemes" suggests that both solutions are equally possible for Usarufa.

7. The recent borrowings from Neo-Melanesian demonstrate corre-
spondence regularity. It may prove interesting to compare these
borrowings from Neo-Melanesian with inherited cognate sets to see if
there is a parallel in phoneme and morphophonemic correspondences.

8. The specific sources are: "Usarufa Distinctive Features and Pho-
nemes" by Bee; "Gadsup I: Phoneme and Toneme Units" by Frantz;

33
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"Tentative Statement of the Phonemes of Agarabe" by Goddard and Luff;
"Awa Phonemes, Tonemes and Tonally Differentiated Allomorphs'" by
Loving; "A Tentative Statement of the Phonemes of Kosena" by Marks;
and "Tairora Phonemic Statement" by Vincent.

9. A unit interpretation of long nasals would introduce the tense-
lax opposition in Usarufa.



REFERENCES AND SOURCES

BEE, Darlene
n.d. Extensive field notes and lexical material.
1961 "A Comparative Study of Usarufa and Kosena". TS.

1961 "Usarufa Personal Pronouns and Pronominal Prefixes". . Work-
shop Papers, Summer Institute of Linguistics, New Guinea
Branch.

1963 "A Profile of Usarufa Constructions". TS.

1964 "Usarufa Distinctive Features and Phonemes". MA Thesis for
Indiana University.

BEE, Darlene and GLASGOW, Kathleen Barker

1962 "Usarufa Tone and Segmental Phonemes" in Studies in New

Guinea Linguistics by Members of the Summer Institute of
Linguistics, New Guinea Branch. Oceania Linguistic Mono-
graphs 6. (SINGL.)

BEE, Darlene and PENCE, Alan
1962 "Toward Standardization of a Survey Word List for Papua and
New Guinea'". SINGL.
FRANTZ, Chester I. and Marjorie E.
n. d. Gadsup lexical list.
1962 "Gadsup I: Phoneme and Toneme Units'". TS.
1962 "Grammatical Categories Indicated by Gadsup Noun Affixes".
SINGL.

FRANTZ, Chester I. and Marjorie E. and McKAUGHAN, Howard
1962  "Gadsup Independent Verb Affixes'". TS.

GODDARD, Jean and LUFF, Lorna
n.d. Agarabe lexical list.
1962 "The Final Verbs of Agarabe". TS.
1963 "Tentative Statement of the Phonemes of Agarabe'". TS.

LOVING, Richard and Aretta
n. d. Awa lexical list.
1961 "Phonemes of Awa'". TS.

35



36

LOVING, Richard and Aretta - continued

1962 "A Preliminary Survey of Awa Noun Suffixes". SINGL.
1964 "Possessive Prefixes Which Occur with Awa Nouns". TS.

LOVING, Richard

1963 "Awa Phonemes, Tonemes and Tonally Differentiated Allo-
morphs". TS.

LOVING, Aretta
1964 "An Introductory Study of Awa Pronouns". TS.

McKAUGHAN, Howard

n.d. Auyana, Awa, Gadsup lexical lists.
1963 "Sequences of Clauses in Tairora". Mimeo.
1964 "A Study of Divergence in Four New Guinea Languages".

American Anthropologist Vol.66, No.4, Part 2.

MARKS, Doreen
n. d. Kosena lexical list.
1961 "A Tentative Statement of the Phonemes of Kosena". TS.
1961 "Auyana Nouns". TS.
n.d. "Kosena Final Verb Paradigms". TS.

NICHOLSON, Ruth and Ray
1962  "Fore Phonemes and Their Interpretation". SINGL.

OATRIDGE, Desmond and Jennifer

n.d. Binumarien lexical list.

VINCENT, Alex R. and Lois
n.d. Tairora lexical list.

1962 "Notes on Tairora Noun Morphology". University of North
Dakota Summer Institute of Linguistics Workshop Papers.

1962 "Tairora Dictionary". TS.
1962 "Tairora Phonemic Statement". TS.
1962 "Tairora Verb Morphology and Syntax". SINGL.

WURM, S.A.

1962 "The Languages of the Eastern, Western and Southern High-
lands, Territory of Papua and New Guinea". A4 Linguistic



1964

37

Survey of the South-Western Pacific 2nd ed. by A. Capell,
South Pacific Commission, Noumea, Technical Paper 136.

"Phonological Diversification in Australian New Guinea High-
land Languages". Linguistic Circle of Canberra Publications
Series B - Nonographs No.z2, Canberra.



Bee, D, "Comparative and Historical Problems in East New Giinea Highland Langsages”. In Bee, D editor, Papers in New Guinea Linguisics No. 4.
-38. Pacific Linguistics, The Australian National University, 1965. DOI10.15144/PL-6.1
©1965 Pacific Linguistics andlor the author(s). Online edition licensed 2015 CC BY-SA 4.0, with permission of PL. A sealang.net/CRCL initiative.

At




USARUFA DISTINCTIVE FEATURES. AND PHONEMES?

DARLENE BEE

0. INTRODUCTION

0.1 General. Usarufa, a language spoken by approximately 850 persons
in the Eastern Highlands District of the Territory of New Guinea, re-
flects many of the features which are common to the languages classi-
fied by Wurm?® as the EAST NEW GUINEA HIGHLAND STOCK. It is therefore
hoped that a presentation of some of the aspects of Usarufa phonemics
and morphophonemics will give insight into problems of analysis faced
by those studying other languages in the Stock. The specific con-
tribution which this paper hopes to make is in the area of distinctive
features analysis which has heretofore been lacking in the descriptive
statements of New Guinea languages.

In an Oceania Linguistic Monographs: Studies in New Guinea Lin-
guistics, 1962, problems of interpretation and analysis are discussed
in three of the articles.® The problems are basically the same in all
three articles: (1) interpretation of contoid and vocoid clusters and
(2) the decision as to which if any of a series of phonetic variants
to unite as single phonemes when a given variant is in identical
complementary distribution with more than one other phonetically
similar variant. Young in her article, "The Phonemes of Kanite,
Kamano, Bena Bena and Gahuku" suggests several interpretational pos-
sibilities and selects the one most suitable for her purposes of
comparison. R. and R. Nicholson in "Fore Phonemes and Their Inter-
pretation" go more deeply into the problems involved and show the
implications of two different interpretations of the Fore system. Bee
and Glasgow in "Usarufa Tone and Segmental Phonemes" rely heavily on
pattern pressure and phonetic similarity for their conclusions. None
of these analyses consider distinctive features and therefore miss
some of the clues that such an approach might offer. This paper
attempts to present the Usarufa material from a distinctive feature
point of view and to show how such an approach does offer analytical
clues and yet leave some areas open to non-unique solutions.

The Usarufa-speaking area is located in a pocket surrounded by
Kamano, Kanite, Fore and a small segment of Auyana speakers. All of
these languages except the Auyana have been classified by Wurm as
members of language families distinct from Usarufa. Nevertheless most
adult Usarufa speakers speak at least one of the three more distantly
related languages and many speak all three. Contrariwise very few .
Fore, Kamano or Kanite speakers are able to speak Usarufa. Also of
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note is the flact. that except for the.residents of the village of

Ilafo on whose ground a small group of Auyana speakers have settled,

few Usarufa speakers admit to speaking or understanding Auyana which

is so closely related that the two may be dialects of one language.

The problems of multi-lingualism will not be discussed here but there

may be reflections of such multi-lingualism in the phonological

systems of the speakers involved. .Realizing this to be true it is
nevertheless more convenient for purposes of this paper to present the
Usarufa system as though the speakers were mono-lingual. It may be

possible to use this material as a spring board for investigation of
language contact. The influences of the growing knowledge and use of
Neo-Melanesian (Pidgin English) will also have to be taken into such

consideration.

0.3 Definitions. The following terms will be defined with reference
to the Usarufa system:

STRESS GROUP - a phonological unit with one primary stress whose
placement is determined by the distribution of pitch features
within the unit.

A stress group may consist of two or more morphemes within a single
word or it may consist of one or more words. Morphemes and words are
defined by morphological criteria which will not be discussed here.
The stress group has been chosen as the unit of primary distribution
for phoneme classes because it presents the least amount of interpre-
tational ambiguity.

CONSONANTS - those phonemes which are consonantal plus, vocalic
minus and which occur stress group initially and medially.
..VONELS - those phonemes which:-are vocalic plus, consonantal minus
and which occur stress group initially, medially and finally.

LIQUID - that phoneme which is both consonantal and vocalic plus
and which occurs only stress group medially.

GLIDE - that phoneme which is both consonantal and vocalic minus
. and which occurs stress group medially and finally.

The distributional-distinctive feature basis for the distinctions
between phoneme classes in Usarufa may be summarized in chart form as
follows:

PHONEME DISTINCTIVE FEATURES DISTRIBUTION IN STRESS GROUP

CLASS Consonantal Vocalic Initial Medial Final
Consonants + = + &
Vowels - + + + +
Liquid + + = + 5
Glide - - - + +
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1. PHONEMES

1.1 Phonetic Inventory. Defined in terms of position within the
stress group the following vocalic phones occur:

Stress Group Stress Group Stress Group
Initial Medial Final
(i) (u) (i) (u) (i) (u)
(1] (1)
(e] (o] (el (o] (e] (o]
(e] [al (e] [al (a)
(a (a] (a)

(¥ (1)

INITIALLY (€] fluctuates with [e] when occurring with high pitch and
preceding either an acute and/or checked consonant or the glide [?].

(eénalma/enaimal 'yesterday'
(e?kuraliye/e?kuraiye] 'it is dark’
MEDIALLY contiguous to acute phones (i) fluctuates with [(z];
(mininima/mininimal 'that woman'
(tiinige/tizniye] 'he will say it'
[yiniye/yinige] 'he will come’
(e] and [e] fluctuate under the same conditions as stress group
initially;
[petori?s/pétori?al 'brimmed hat'
(ke?0?ke?n/ke?0?ke?a) 'every kind'
(a] fluctuates with [e] preceding unchecked nasal phones when follow-
ing (1] or (y];
(wayam:A/wagem:a) 'white'
(11ama/ilema) 'fire!
and [1] occurs only following [i] and following [a] if preceding acute
vowel phones or [al.
(tilum:a) 'my liver'
(Alfburi?sal 'a variety of sweet potato’
[Alaatiyo]l 'Show him! '

FINALLY [e] fluctuates with [1] following acute phones and (r].
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(kaayAire/kaayari] 'two'
[nAnune/nAnunI) 'I will eat’
(kolge/koiy1] 'he goes'

[a) in all positions occurs only contiguous to [al.
[naam:A) 'house’

LTI ) . .

{aararam:a}l- 'his ear'

Non-vocalic phones occur within the stress group as follows:

Stress Group Stress Group Stress Group
Initial Medial Final
(p) (&) 0 (7p) (%) (%] (7] (%)
(m)  [n] (&) (t) (g)
(w]  [y) (m) (n]
(m:]  [n:]
(?m]  [?n)
[l E)
[2w]  [?y]

1.2 Imterpretation. The interpretation of sequences of non-vocalic
phones within the stress group presents the first major problem of
analysis., The interpretation which is chosen will affect the phoneme
and distinctive feature inventories, the description of syllable
structure and the statement of morphophonemic change. The extent and
nature of the effect must be considered when making the decision as to
which interpretation most adequately handles the data.

Several possibilities of interpretation of sequences of non-vocalic
phones might be considered:

(1) Interpret the sequences of glottal plus consonant as. clusters
of two diverse phonemes. This interpretation simplifies
(i.e. numerically) both the phoneme and distinctive features
inventories. The description of syllable structure with this
interpretation remains relatively simple. However a problem
of determining syllable boundaries is introduced which also
reflects into morpheme segmentation.

(2) Interpret sequences of glottal plus consonant as single complex
phonemes. This interpretation increases the number of phonemes
and the number of distinctive features needed to define them.
However, the increase is balanced by an exceedingly simple
statement of syllable structure with no problem as to borders.
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Also, some aspects of morphophonemic change are more easily
stated with this interpretation.

(8) Interpret long nasals as a cluster of two Like phonemes. With
this interpretation consonant clusters would occur which with
other interpretations are non- existent and which would be
restricted to like nasal phonemes. Syllable structure is
more complex with this interpretation and problems of segmen-
tation arise which tend to make this interpretation unappealing.

(4) Interpret long nasals as single complex phonemes. This inter-
pretation presents roughly the same advantages and disadvan-
tages as interpretation (2).

(5) Interpret length as a prosodic feature occurring with nasal
phonemes. This interpretation reduces the phoneme inventory
by two and does not introduce the complications of inter-
pretation (3) into the description of syllable structure.

Weighing the advantages and disadvantages of each interpretation
and combination of interpretations two solutions have been selected
for discussion in this paper. The choice has not been because the two
chosen are obviously greatly superior to all other possible combina-
tions of interpretation but because they seem to have about equal
simplicity rating and they most adequately satisfy certain intuitive
feelings which have been acquired in the course of learning Usarufa as
a medium of communication and in preliminary testing of native reac-
tion through literacy experimentation.* The two solutions will be
referred to as Solution I and II as follows:

Solution I (Cluster Solution). Adopting interpretations (1) and
(5) 'interpret sequences of glottal plus consonant as clusters of
two diverse phonemes and length as a prosodic feature of nasal
phonemes.

- Solution II (Unit Solution). Adopting interpretations (2) and (4)
1nterpret sequences of glottal plus consonant .and long nasal
phones as’ single complex phonemes.

The decision as to which of the two solutions is to be preferred
will be left to the objective evaluation of the reader.

1.3 Inventory of Phonemes. An Articulatory description of phonemes
and charts showing environmental contrasts by use of permutable sets
appear in the appendices.

On the basis of complementary distribution which is described in
section 1.1 five vowel phonemes, /i/, /e/, /a/, /o/, and /u/, and one
liquid /r/ may be established. The assignment of (1] and te] which
occur in fluctuation with [i)-[e] and [e% (A] respectively, to pho-
nemes /i/ and /e/ respectively has been made on the basis of the
limiting factors involved. The phones which are least limited as to
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environmental factors for fluctuation have been united. The decision
as to which phones to unite into single phonémes could have been
avoided by use of the concept of neutralization of contrast in the
environments involved.

The analysis of non-vocalic phones with Solution I gives a simple
complementation statement for seven consonant phonemes, /p/, /t/, /k/,
/w/. /n/, /w/. !y/, and a single glide phoneme, /?/.

The analysis of non-vocalic phones in Solution II is not so im-
mediately obvious. The difficulty arises from the fact that initial
stop phones, [p], (4], and (k] are in complementary distribution with
both medial (&), (t], [q] and medial (?p], [?4], [(?k]. Which medial
set, if either, should be united with the initial set? 1In a previous
analysis it was decided that the initial set and the preglottalized or
checked medial set were phonetically more similar and should therefore
be united as allopnones of single phonemes. However, an analysis of
the distinctive features of the Usarufa system reveals that both the
voicing and the friction which were used to determine the degree of
phonetic similarity are non-distinctive to the system. This, there-
fore, leads to a reversal of the previous &nalysis and would analyze
initial (p], (%), (k] and medial [?p], [*%], [(?k] as separate phonemes,
/p/, /t/, /X/, and /?p/, /?t/, /?k/, with (&), [t] and [g] as allo-
phones of the former. It would, of course, be possible to avoid the
problem entirely by again using the notion of neutralization of con-
trast.® 1In either case sixteen consonant phonemes result. This
doubles the number of oral consonants and triples the nasal conso-
nants. However, it may be noted that the total number of consonants
is still relatively low. The non-vocalic phonemes in the two solu-
tions may be compared as follows:

Solution I Solution II

P t k ? p t k ?
'?P 2%t ‘7k‘

m n m n
m n
m: n

S w y
2. y

2. DISTINCTIVE FEATURES

2.1 Imherent Features. Six inherent features are needed to define
the fourteen phonemes of Solution I and eight to define the twenty-

three of Solution II. The fundamental source features, CONSONANTAL/
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NON-CONSONANTAL and VOCALIC/NON-VOCALIC divide the phonemes into four
classes: consonant, vowel, liquid and glide. The GRAVE/ACUTE tonal
opposition may be considered the primary resonating feature which
divides both consonants and vowels into two oppositional classes. The
COMPACT/DIFFUSE feature which affects only vowels and plain conso-
nants may be considered a secondary resonating feature. The supple-
mentary resonator NASAL/ORAL divides consonants into two classes and
a secondary tonal feature SHARP-FLAT/PLAIN occurs with the oral
consonants.

In addition to the foregoing features Solution II introduces a
tertiary tonal feature, TENSE/LAX with nasal consonants and a secon-
dary consonantal source feature of CHECKED/NON-CHECKED with all

consonants.

The SHARP-FLAT composite opposing PLAIN is to be interpreted as
follows: grave phonemes participate in the opposition FLAT/PLAIN and
acute phonemes in the opposition SHARP/PLAIN.

The distinctive feature chart which follows shows the distinctive
feature components of each phoneme. Symbols are to be interpreted as
follows: plus (+) indicates that the feature listed is a component of
the phoneme in question; minus (-) indicates that the feature opposed
to the one listed is a component of the phoneme in question; and @
indicates that the feature listed is irrelevant to the phoneme in
question, i.e. nowhere is that feature the only feature to distinguish
that phoneme from some other phoneme.

In three cases phonemes which might have been marked @ have been
marked otherwise. These are: the marking of /t/ and /?t/ as compact
minus; the marking of /k/ and /?k/ as grave plus; and the marking of
/a/ as compact plus. The reasons for the markings which were selected
will be discussed immediately following the chart.

Distinctive Features S e
Only
Phoneme Con. Voc. Comp. Grave Nasal Sh-Fl Check " Tense
i - . . - ¢ ¢ ¢ o
u - + - + 1) 1) 1) 1)
e : . ‘ - ¢ ¢ ¢ ¢
o . + + ¢ ¢ ¢ @
a - + + 2 1) @ 1) o
? - - ¢ ¢ ¢ ¢ ¢ ¢
r ‘ ‘ ¢ ¢ ¢ ¢ ¢ ¢
P + - -~ + - - - 1)
t + - = - & 3 - @

(Continued on p.46)
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Distinctive Features - continued
Solution II

Only
Phoneme Con. Voc. Comp. Grave Nasal Sh-Fl Check Tense
k + . + + ” ) 2 ¢
+ - 1) + - + - 1)
y . - ) - - + - 1)
m + - 1) + + ) - =
n + - 0} - + ¢ - -
m: + - 1) + + 0 - +
n: + < d s + 1) - +
m + - ) + + 1) +
n + - 1)) - + ) + -
?p + - - + - - + 1)
2% + - - - - - + )
A + - + + - - + @
w + - ) + - + + 1)
?y + - 1) = “ + + 1)

A close examination of the preceding Distinctive Features Chart and
of the Definitional Distinctives Chart to follow will reveal that no-
where is compact (3) the only feature which distinguishes /t/, /?t/ or
/a/ from any other phoneme nor is grave (4) the only feature to
distinguish /k/ or /?k/ from any one other phoneme. Therefore these
features would be expected to be marked @ for these particular pho-
nemes. However since either the compact or the grave feature is
needed to distinguish /t/ from /k/ and /?t/ from /?k/ and since the
choice of which is more or less arbitrary both have been marked as
components of both phonemes. In the case of /a/ compact has been
marked plus because of the : marking of the grave feature. This may
raise some theoretical problems and two alternate statements of the
distinctive feature components of /a/ may be given:

d.-/a/ may be considered compact (+), and grave (+), in which case
/e/ and /o/ would be marked compact () and /i/ and /u/ com-
pact (-).

In term§ of the allophonic variants of thq phonemes involved
it seems unrealistic to consider /a/, the phonetic value of
which is usually [a), as more compact than /e/ which sometimes
has the phanetic value of [e].

2. The sharp—flat/plain opposition may be extended to the vowels as
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a flat/plain opposition. The vowels would then be defined as

follows: Con. Voc. Comp. Grave Flat
31 i : - i 3
u - [ - ¥ +
e - + + - -
0 = + o + +
8, - + 1) +

This solution would eliminate the necessity for any complex
middle term but does not as accurately reflect the phonetic
facts since rounding is often hardly noticeable with the Usarufa
/o/ and /.

The solution chosen, therefore, seems to best represent the phonetic
actualizations of the phoneme and also gives a more elegant descrip-
tion of the system as a whole. The : is to be read: in opposition to
/e/, /a/ is grave (+), in opposition to /o/ it is grave (-).

The Definitional Distinctives Chart, which will follow, shows the
feature or features whereby each phoneme is distinct from each other
phoneme and is to be read as follows:

/p/ is distinguished from /t/ by feature number 4, i.e. grave/
acute; from /k/ by feature 3, compact/diffuse; from /m/ by
feature 5, nasal/oral; from /n/ by combination b, i.e. fea-
tures 4 and 5, grave/acute and nasal’/oral; etc.

The following table summarizes the information on this second
chart and compares the relative functional load of each feature with
reference to the number of pairs of phonemes it helps to define and
the number of pairs in which it is the only feature which distin-
guishes the two phonemes in question.

Functional Load of Features as to number of pairs of phonemes each
defines:

FEATURE AS ONLY FEATURE AS REDUNDANT FEATURE
Solution I Solution II Solution I Solution II
1 - Consonantal 12 21 48 102
2 - Vocalic 12 21 48 102
3 - Compact 5] 4 16 30
4 - Grave 7 JhL 41 118
5 - Nasal 5 15 10 60
6 - Sharp-Flat 3 6 6 24
7 - Checked 7 - 49
8 - Tense 2 4

Total Pairs define: 91 and 253 (Solutions I and II)
Pairs uniquely defined: 42 and 86

(When more than one feature distinguishes between two phonemes both
are here called redundant. )
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Definitional Distinctives

Consonantal/non-consonantal

Vocalic/non-vocalic
Compact/diffuse
Grave/acute
Nasal/oral
Sharp--flat/plain
Checked/unchecked
Tense/1ax

1 and 2

3 and 4

4 and 5

4 and 6

2t

4 %
D7 57 87 47 57 b7 m:
57 b7 47 87 b7 57 4

n:
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A diagrammatic display of the phonemes in terms of the inter-rela-
tion of distinctive features shows the functional load of each feature
from another angle. On the diagrams which follow each distinctive
feature opposition (consonantal /non-consonantal and vocalic’/non-vo-
calic are combined for diagramming purposes into a consonantal’/vocalic
opposition) is represented by a line which intersects with other dis-
tinctive feature lines according to the distributional relationship of
one feature to another. Phonemes are represented by dots within the
areas defined by the intersecting distinctive feature lines. These
dots are connected by lines to form geometric figures which illustrate
the systematic arrangement within the system.

The composite diagrams show the entire phonemic system as defined
by Solution I and II respectively. The individual diagrams are ab-
stractions from the composite for Solution I and show the relationship
of each phoneme participating in a given opposition to each other
phoneme participating in that opposition.

Some may find these diagrams little more than geometric doodlings
and see little meaning in them. Others, it is hoped, may see the
systematic relationships between phonemes and distinctive features
more clearly than other methods of presentation allow.
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2.2 Prosodic Features. Both solutions require three degrees of
pitch or three contrastive tones. FEach syllable peak contains one of
the three pitch features, high (°), low (unmarked), and falling (7).
Stress may be considered a component of the pitch feature being con-
ditioned by tone placement.6 Each stress group contains no more than
one series of syllables with high and/or falling pitch. Therefore a
sequence high-low-high is not possible within the system.

Phonemic pitch contrasts may be seen in the following sets of three
syllable words:

high-high-low épum:a 'lump’
high-low-low apuma '‘ripe’
high-falling-low apim:a 'shoulder’
high-high-low wéima 'tree kangaroo'
low-high-low waima 'house rat'
low-low-high waima 'needle’
low-low-high iygmé 'water fall'
low-high-high iyama 'feces'
high-low-1low @ni’a 'a variety of sugar cane'
high-falling-low uni?a 'cut worm'
high-low-low kéwq’q 'glue’
low-high-high kawe?a 'cooked food'
high-high-high kéﬂmé‘ 'door step'
low-low-high kaum:a 'a type of tree’
high-low-low paum:a  'section'
low-high-low kapﬁmq 'bow string"
low-1low-high kapuma 'type of tree'
high-high-low koama, 'type of bird'

high-falling-low poém:a 'type of bird' (different
from above)
high-low-1low taoma 'frog’

With Solution I a prosodic feature of length is added whose distri-
bution is limited to stress group medial nasal phonemes. The most
common occurrence of this length is in the second and final syllables
of words. Contrasts may be seen in Appendix II.

A non-contrastive lengthening of the vowel of a high pitch pen-
ultimate syllable or of a low pitch penultimate syllable preceding a
high pitch final syllable is to be distinguished from the feature of
length which occurs contrastively with nasal phonemes.
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3. DISTRIBUTION OF PHONEMES

Although it is not the purpose of this paper to give a definite
statement of the higher level units of Usarufa Phonology, it is never-
theless appropriate to make some statement of the distribution of
phonemes within such higher units. Reference has already been made to
the distribution of phonemes within the stress group but no mention
has been made of the distribution of the phoneme within the syllable
which is between the phoneme and the stress group in hierarchical
classification.. Therefore a-few words will be devoted to a considera-
tion of syllable structure and the distribution of phoneme classes
within it.

The syllable structure of Solution I may he described in one of
two ways:

1. Syllables consist of either an onset plus a peak or of a peak
without an onset. The onset may consist of a single non-vowel
phoneme or of a glide plus a consonant phoneme. The syllable
peak consists of a single vowel phoneme.

2. Syllables consist of: an onset plus a peak; a peak and a coda;
an onset, a peak and a coda; or a peak with neither onset nor
coda. All non-vowel phonemes may occur as syllable onsets,
syllable peaks are single vowel phonemes and the syllable coda
is always a glide.

Whichever description is chosen, and the choice may depend on
further acoustic examination of the data, the distribution of phoneme
classes within the syllable is subject to the following restrictions:
consonants may be preceded only by those phonemes which are conso-
nantal minus and must be followed by at least one vowel; a liquid
must occur intervocalically; a glide must be preceded by a vowel and
may be followed by either a consonant or a vowel; and up to four
vowels may occur in sequence.

The syllable structure as defined by Solution II is as follows: a
syllable consists of either an onset plus a peak or a peak without an
onset; single vowel phonemes occur as syllable peaks and all other
phoneme classes occur as onsets. The distribution of phoneme classes
within the syllable is subject to the following restrictions: all non-
vowel phonemes except unchecked consonants occur only intervocalic-
ally; unchecked consonants occur only preceding a vowel and may op-
tionally be preceded by only a vowel phoneme; and up to four vowels
may occur in sequence.

4. MORPHOPHONEMICS

The statement of morphophonemic processes which is given here is
that which applies equally to all word and morpheme classes. Other
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types of morphophonemic change take place within and/or between
specific word or morpheme classes but are more appropriately dis-
cussed in a morphological rather than a phonological context. Also
not included in this discussion is a statement of the morphophonemics
of tone or pitch which can only be discussed with reference to specif-
ic word classes. A discussion of the morphophonemics of the tone of
nominals appears in the 'Usarufa Tone and Segmental Phonemes' article
which was previously mentioned.

The statement of morphophonemic change will be presented first as
viewed from Solution I and then in terms of Solution II. Illustrative
examples in section 4.3 apply to both solutions.

4.1 Solution I. A cluster solution makes possible the statement of
morphophonemic change in terms of phonological classification. All
morphemes are classified as to whether they end with a glide (Q), a
vowel (V), or a nasal (N). In combination within a word or stress
group the (V) class remains unchanged; in the (N) class before ob-
struents (N) is manifested as /?/, before nasals as length of the
nasal, and as /n/ before vowels; in the (@) class (Q) is manifested as
/?/ except within the same word before vowels in which case it is
manifested as /r/. Following morphemes of the (N) class /w/ and /y/
are replaced by /k/ and /t/ respectively. Following morphemes of the
(Q) class within a word /m/ drops out.

A formulization of the foregoing morphophonemic processes is:

VvV + > N + 2y Q + >R

V o+ g > vi N + € iy Q + g > 7€

v + k>vk N+ k >% Q + k > %k

V+m>vm N+m?> m: Q +m > ?m/?

V+n>vn N A2 'ns Q +n>

V+w>vw N +w> % Q+w> %

v+y>vy N y>'7t Q+y>?y

V+V>VV TR Q+ VvV >rvv
( )

v represents any vowel phoneme

4.2 Solution II. With a unit solution morphophonemic change is best
stated in terms of morphological classification. All morphemes are
classified into one or another of three classes on the basis of the
types of morphophonemic changes which take place when morphemes come
together within the same word or stress group. The basic form of a
given morpheme is that form which occurs in isolation and/or following
within the same word or stress group Class I morphemes. Morpheme
initial obstruents are replaced by checked obstruents; initial nasals
by tense nasals; initial /w/ and /y/ by /%k/ and /?t/ respectively and
initial vowels are preceded by /n/ when following Class II morphemes
within the same word or stress group. Following Class III morphemes
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initial consonants are replaced by their checked counterpart with the
exception that within the same word /m/ is replaced by /?/; initial
vowels are preceded within the same word by /r/ and between words
within the same stress group by /?/.

This may be tabulated as follows:

Basic or Form Form Form

occurring occurring occurring
following Class I following Class II following Class III

P p p

t %% 7%

k % %k

m m: m/?

n n: n

w 7k w

y i’ ’y

v nv rv/%v

4.3 Illustration (all examples are written phonemically)

Nominals (citation forms occur with nominal suffix {-ma})

Nouns Descriptives
waamd 'man' mdrama  'one'
waam:4 'possum' aném:a  'big'’
wdd?a 'noise' kaaya?d 'two'
yoém:4  'garden'
yOSma 'mud’

Descriptive + Noun
mdrawama 'one man'
and?kama 'a big man'
kaaya?wdmd 'two men'
andé?toma 'a lot of mud'

kaaya?ydém:4 'two gardens'

(The reduction of /aa/ to /a&/ is a morphophonemic change un-
related to that discussed here.)

Noun + {-e} 'indicative'

waaé 't is a man.'

waané 'It is a possum.
wddre 'It is a noise.'
yéné 'It is a garden.

'



yde. 'It is mud.'

Noun + {-ko} 'stative' + {-e} 'indicative'

waakdé 'It is the man.'
waa?kéé 'It is the possum. '
wdd?kéé 'It is noise.'
y6?kéé 'It is the garden.'
ySkoe 'It is the mud.'

Noun + {-pa} + {-e} 'indicative location'

ySé?pdré 'It is in the garden.'
yépare 'It is in the mud.'

Verbs
Stem: na-— 'to eat'

Affixes: {ke-} 'present continuative'
{-u} '1st person singular subject'
{¢1} '2nd person singular subject'
{@2} '3rd person plural subject'’
{-e} 'indicative'
{-po} 'certitive'

kénaune 'I am eating.'
kénaane 'You are eating.'
kénaae 'They are eating.'

kénau?po 'I definitely am eating.'
kénaa?po 'You definitely are eating.'
kénaapo 'They definitely are eating.'

(The change from /a/ to /aa/ in the 2nd singular and
3rd plural forms is a morphophonemic change unrelated
to that under consideration.)



/p/

A%

/k/

/m/

/n/

/y/

APPENDIX |

ARTICULATORY DESCRIPTION OF PHONEMES AND THEIR ALLOPHONES

(p]

(]

(s]

(t]

(k]

(g

A bilabial obstruent.

A voiceless lightly aspirated bilabial stop which occurs
stress group initially (with Solution I: medially following
glottal stop).

A voiced bilabial fricative which occurs intervocalically,
stress group medially.

Alveolar obstruent.

A voiceless lightly aspirated alveo-dental stop which occurs
stress group initially (with Solution I: and medially follow-
ing glottal stop).

A voiceless grooved fricative which occurs only in fluctua-
tion with /t/ in a limited number of words. (Mainly in those
words which are borrowed or which are cognate with words in
languages which have an /s/ phoneme. )

A voiceless lightly aspirated alveolar stop which occurs only
intervocalically stress group medially.

A velar obstruent.

A voiceless lightly aspirated velar stop which occurs stress
group initially (with Solution I: and medially following
glottal stop).

A voiced velar fricative which occurs intervocalically stress
group medially.

A voiced bilabial nasal which occurs in all consonantal
positions within the stress group.

A voiced alveolar nasal which occurs in all consonantal
positions within the stress group.

A voiced high back non-syllabic vocoid with slight bilabial
friction which occurs in all consonantal positions within the
stress group.

A voiced high front non-syllabic vocoid with slight palatal
friction which occurs in all consonantal positions within the
stress group.

64



/r/

(r]

(1]

(4 1a
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A voiced alveolar flap which occurs only stress group me-
dially between vowels

An alveolar flapped vibrant which occurs intervocalically
except following /i/ and between /&/ and /i/; /a/ and /e/;
and /&/ and /a/.

An alveolar lateral flap which occurs following /i/ and be-
tween /a&/ and /i/; /a/ and /e/; and /a/ and /a/.

A voiceless glottal stop which occurs stress group finally,
intervocalically stress group medially (for Solution I: and
before consonants stress group medially).

The following consonants are with Solution II only:

/?p/
/?%/
/ ?k/
/ m/
/n/

/ w/

/?y/

/m:/
/n:/
/i/

(i)
(1)

A voiceless preglottalized bilabial stop which occurs inter-
vocalically stress group medially.

A voiceless preglottalized alveo-dental stop which occurs
intervocalically stress group medially.

A voiceless preglottalized velar stop which occurs inter-
vocalically stress group medially.

A voiced preglottalized bilabial nasal which occurs inter-
vocalically stress group medially.

A voiced preglottalized alveolar nasal which occurs inter-
vocalically stress group medially.

A voiced preglottalized high back non-syllabic vocoid with
slight bilabial friction which occurs intervocalically stress
group medially.

A voiced preglottalized high front non-syllabic vocoid with
slight palatal friction which occurs intervocalically stress
group medially.

A long voiced bilabial nasal which occurs intervocalically
stress group medially.

A long voiced alveolar nasal which occurs intervocalically
stress group medially.

A voiced high front vocoid which occurs in all vocalic posi-
tions within the stress group.
A voiced close high front vocoid.

A voiced open high front vocoid which occurs in fluctuation
with [i] stress group medially contiguous to acute phones,
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/e/
(e]

(e]

/a/
(a)

(a)

//

/o/

and with (€] stress group finally following acute phones and

(r].

A voiced mid front vocoid which occurs in all vocalic posi-
tions within the stress group.

A voiced close mid front vocoid.

A voiced open mid front vocoid which occurs in fluctuation
with (el stress group initially and medially when occurring
with high pitch and preceding either an acute and/or checked
consonant or the glide /1/ and with [a] stress group medially
preceding unchecked nasals when following /r/ or /y/.

A voiced central vocoid.

A voiced mid central vocoid which occurs in all vocalic
positions within the stress group.

A voiced low central vocoid which occurs only contiguous to
another /a/.

A voiced high back vocoid which occurs in all vocalic posi-
tions within the stress group.

A voiced mid back vocoid which occurs in all vocalic posi-
tions within the stress group.



1. Initial Consonants and Medial Vowels

pima
ti%a
kima
wima
yiye

poma.
téma
komd
nom: &
yoméd

pdé?a
td47a
kdd?a
mdd?a
wéé?a
yaa?d

APPENDIX 11

ENVIRONMENTAL CONTRASTS

'a proper name'
'my pain'

Al key|

'ginger root'
'he comes'

'pig'

'saw’
'indifference'
'water'
'garden’

' found'

'my ear'
'dew’
'ground’
'noise’
'sugar cane'

2. Medial Consonants: Obstruents

dpim:a  'shoulder'’
ké?pi?a 'preparation'
ati?a 'dead leaves'
a?tuma. 'a trap'
dkim:a  'lump'

4%%ki%a 'a smell'

3. Medial Consonants: Nasals

kemd 0gLL

kem: 4§ 'me’

pé”ma 'down'

endm: a 'a grass'

en: 8kémd 'your character'
ke?nddm:d 'still’

pé?ma 'pour'’

tero 'isay il

kema 'I'

nere T “elan

wems 'he'

yemd  'they'

puméd 'knife'

tima 'my body'

kum:a 'axe'

mimd ‘'vomit'

nim:a 'lice'

yuma  'bottom string of
bag'

ké?ma 'cut'

ma’md 'put’

wd?ma, 'chase'

ya’mé ‘'test'

opé?a 'a green'

6?poma. ' faded'

tétowaai?a 'an insect'

o?toma 'jews-harp'

pSkoma 'the pig'

to?kdm:a  'blue'

amamé 'digit'

yam: & 'taro’

ka?mem:4  'chuck holes'’

dname 'leaf"’

4n:édma 'vine'

anama 'wall’



NOTES

1. This paper was originally submitted as a Master's Thesis at
Indiana University, Bloomington, Indiana, U.S.A. and is based on
materials collected under the auspices of the Summer Institute of
Linguistics.

2. Wurm, S.A., "The Languages of the Eastern, Western, and Southern
Highlands, Territory of Papua and New Guinea" in A. Capell, Linguistic
Survey of the South-Western Pacific (new and revised edition), South
Pacific Commission, Technical Paper No.136. Noumea, New Caledonia,
January 196e2.

3. Oceania Linguistic Monographs No.6, Studies in New Guinea Lin-
guistics by members of the Summer Institute of Linguistics, New Guinea
Branch, published by University of Sydney, Australia, 1962.

4. The author resided in the Usarufa speaking village of Kaagu
(Orona) for a period of approximately twenty-four months at various
intervals between September 1958 to May 1962. During the period of
residency in the village of Kaagu virtually all transactions and
communication with the members of the village was carried on in
Usarufa. Most of the data for phonemic analysis was gained mono-
lingually and Neo-Melanesian used only to a limited extent for in-
vestigation and cross-checking of grammatical categories. Native
reactions to many phonemic conclusions were checked informally with
neighbours and friends in the village situation. A more formal check
of native reaction to phonemic analysis as reflected in the ortho-
graphy based on that analysis was carried out in the summer of 1961 in
a pilot literacy class of five adult males of the village. The
results, although by no means conclusive, tend to lend support to a
unit solution. However, it will be worthwhile to attempt a similar
literacy experiment based on the cluster solution.

5. For use in the establishment of a practical orthography this
alternative has been selected. Thus only the medial sets are in
contrast, the initial set representing a neutralization of that
contrast. b, t, g would be the orthographic representation of the
non-checked medial set and p, ?%, k the representation of the un-
checked set. The initial set would be represented by p, t and k.

6. A more definitive statement of the tone and stress features ap-
pears in the previously mentioned Bee, Darlene and Glasgow, Kathleen
Barker, "Usarufa Tone and Segmental Phonemes", Studies in New Guinea
Linguistics.
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