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Abstract

The Karen Linguistics Project consists of 11 sub-projects: (1) Reconstruction of
Proto-Karen Phonology and Lexicon; (2) Oral and Nasal Vowels in the Pwo Karen
Dialect of Chiangrai Province: Implications for Tonogenesis Theories; (3) Variation and
Change in Phrae Pwo Karen Vowels and Tones Spoken in Ban Khang Chai Induced by
Language Contact with Tai; (4) The Class of Rhotic Sounds (/r/ and /y/) in Sgaw Karen
Spoken in Ban Sut Huai Na, Mae Hong Son Province; (5) Multi-functions of the Prefix
Pa?- (TB *?a-) in the Dong Dam Pwo Karen Dialect of Lampun Province; (6) Tones in
Sgaw Karen Spoken in Ban Pa La-U, Prachuap Khiri Khan Province: A Multi-
dimensional Analysis; (7) Effective Cues to Differentiate the Places of Articulation of
Nasals in the Ban Pa La-U Sgaw Karen Dialect of Prachuap Khiri Khan Province; (8)
Production of Maps Showing the Settlements of the Six Karen Ethnic Groups in
Thailand; (9) Production of an illustrated documentary on “Stories from the Thai-
Burmese Border: Intellectual Sparks for Sustainable Development; (10) Website to
publicise the progress of the Karen Linguistics Project; and (11) Exhibition in the 14th
Chula Academic Expo to publicise the output of the project.

The output of the sub-projects 1-8 is ten papers written in English to be
published in international journals and two coloured maps (size 60 c.m. x 84 c.m.), one
in Thai and the other in English. An illustrated documentary on “Stories from the Thai-
Burmese Border: Intellectual Sparks for Sustainable Development”’, in Thai and English,
is the output of the sub-project 9. The aims of the sub-projects 10 and 11 are for social
benefit; the output, therefore, consists of a bilingual website, publicising the progress
and activities of the Karen Linguistics Project and an exhibition of nine coloured posters,
in Thai and English, illustrating the project overview, the output and the social impact of
the project displayed at the 14th Chula Academic Expo.

With regard to international co-operation, seven papers were presented at
international conferences organised abroad. The reconstructions of Proto-Karen roots
were added to the STEDT (Sino-Tibetan Etymological Dictionary and Thesaurus)

database of the Linguistics Department at the University of California at Berkley, USA.



Professor James A. Matisoff, the director of the STEDT database project, invited
Professor Theraphan Luangthongkum to conduct a co-operative research into the
comparative study of Proto-Lolo-Burmese (reconstructed by him) and Proto-Karen in
order to investigate the genetic relationship between the two branches, i.e. Lolo-
Burmese and Karenic, of the Tibeto-Burman language family of the Sino-Tibetan

phylum.
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Paper presented at the 44th International Conference on Sino-Tibetan Languages and Linguistics
organised by the Central Institute of Indian Languages, Mysore, India, from October 7-9, 2011

Numerals and Classifiers in Modern Karenic Languages and Proto-Karen

Theraphan L-Thongkum
Department of Linguistics, Chulalongkorn University, Bangkok
theraphan.l@chula.ac.th

Abstract

A word list of 2,000 items was devised after a brief survey of the Karen languages
spoken in Thailand. The data on Pa-O, Kayan-Kayah-Kayaw and Pwo-Sgaw, representing
northern Karen (NK), central Karen (CK) and southern Karen (SK), respectively, was
collected at many locations by the author between March 2009 and May 2011. A tentative
reconstruction of Proto-Karen phonology was made to aid in the reconstruction of Proto-
Karen numerals and classifiers. Available documents on the numerals and numeral systems
of Karenic languages and the other Tibeto-Burman languages were also consulted to support
the author’s interpretation.

The research results indicate that the numeral systems of NK and SK are decimal
while those of CK (except Kayan) are more complex owing to the use of combined systems,
e.g. so” swa’ (3x2) ‘six’ (base-3 system), wi” swa™ (4x2) ‘eight’ (base-4 system), etc. as in
Kayah. Also, there is harmony of the vowel in the word meaning ‘one’ and the following
classifier, e.g. ta" ba" ‘a piece of flat object’, to" bo" ‘a piece of long object’, 0" pid" “a lump
of..., a ball of...” and so forth. This finding suggests that CK numerals and classifiers cannot
be separately studied.

The numeral system of Proto-Karen is decimal. The etyma of PK numerals ‘one’ to
‘ten’ including ‘hundred” and ‘thousand’ are given. The use of classifiers reflects their world
view, i.e. SHAPE is more important than SIZE.

Keywords: Numerals, Numeral systems, Classifiers, Modern Karenic languages, Proto-Karen

1. Introduction
A Proto-Karen (PK) phonology and lexicon (195 items) were reconstructed by Jones

(1961). Eight years later, Burling (1969) reanalysed PK using Jones’ data.1 Manson (2009b)
with more data on nineteen Karenic languages drawn from his own field notes and the other
available sources, both published and unpublished, tentatively reconstructed PK phonology to
find some important features of phonological development to be used as the criteria for
subgrouping the Karen languages (Mason, 2011).

Since July 2009, | have worked on six Karen languages spoken in Thailand, namely

Pa-O (Taungthu), Kayan (Padaung), Kayah, Kayaw, Pwo and Sgaw.2 A word list consisting

! In footnote 347 of the Sino-Tibetan: a conspectus (Benedict, 1972), Matisoff as the “contributing editor” states
that both Jones and Burling paid no attention to the fundamental work by Haudricourt in BSLP 42 (1942-45)
and BSLP 49 (1953) who brilliantly solved the problems in the reconstruction of Proto-Karen although having
limited data sources. This was also my disadvantage because Haudricourt’s works on Karen are not available in
Thailand, except for the English version of his work (1961) translated by Court (1972) which contains a few
lines of Karen information.

2 My major field sites were: Ban Dong Dam in Li district, Lampun province (Pwo), Ban Pa La U in Hua Hin
district, Prachuap Khiri Khan province (Sgaw), Ban Huai Suea Thao in Mueang district, Mae Hong Son
province (E. Kayah, Kayan, Kayaw) and Wat Thaiwatthanaram in Mae Sot district, Tak province (Pa-O). The



of 2,000 items divided into twenty-one sections based on semantic fields was devised. The
data was solely collected by myself to control any variation which could be caused by
different linguistic training and the background of the field linguists and also the choice of
symbols for transcription. Based on the fresh field data to hand, another tentative
reconstruction of the Proto-Karen phonology and lexicon was made. All of the protoforms
presented in this paper were drawn from my PK etymological lexicon which can be regarded
as a work in progress. | am inclined to believe that Karenic is a branch of the Tibeto-Burman
(TB) language family like Lolo-Burmese and Kachinic.

Various aspects of numerals and numeral systems have been studied synchronically
and diachronically by linguists in different fields, for example, Przyluski and Luce (1931),
Hurford (1975, 1999), Gvozdanovic (ed., 1999), Comrie (1990, http://wals.info/feature/de
scription/131) and so forth. The numeral systems of the TB languages and dialects were
examined by Hodson (1913) using the specimens given in vol. iii of the Report of the
Linguistic Survey of India and in the Gazetteer of Upper Burma,vol. i. He reported that “in
the Karen group, the dialects are all decimal and prefix the multiplier and the bases are often
very obviously associated with Tibeto-Burman forms” (Hodson, 1913:334). He also pointed
out that “...the bases in the Karen group for two, three, four and five are akin to one or
another of the standard group bases in the Tibeto-Burman languages but at six comes a break,
i.e. Karenni, Yintale and Mano have the form three+three, and they form seven as
three+three+one and eight as four+three+one” (p.335).

With regard to PK numerals, Jones (1961) reconstructed only five protoforms: *IwiT
‘four’, *paT ‘five’, *nwet ‘seven’, *chih ‘ten” and *rja’ ‘hundred’, due to a few unsolved
problems. More recent works on the numerals and numeral systems of the TB languages with
exhaustive and valuable arguments can be found in Benedict (1972), Matisoff (1997),
Bradley (2005) and Mazaudon (2007). These works were my guides when | investigated the
numerals in modern Karenic languages and their varieties in order to compare and reconstruct
the protoforms. Following Matisoff (1997), | assumed that Karenic is a branch of the Tibeto-
Burman languages as Lolo-Burmese, Kachinic and so forth. The Proto Tibeto-Burman (PTB)
numerals: one to ten, a hundred and a thousand proposed by Benedict (1972), Matisoff (1997)
and Bradley’s PSETB (Proto Southeastern TB or Proto-Loloish, 1979 and 2005) were used as
the guidelines when | reconstructed the protoforms of the numerals in PK.

2. Numeral systems in modern Karenic languages

The classification of Karenic languages is somewhat different due to the use of
different criteria (see Jones, 1961; Burling, 1969; Bradley, 1997; Shintani, 2003; Kauffman,
1993; Manson, 2009a and 2011). However, | ignored this fact and did my analysis from
scratch, i.e. using only my field notes based on the devised word list to avoid bias.
Typologically, | have found two major types of numeral system: a decimal system in Pa-O,
Kayan, Pwo, Sgaw and a multiplicative and additive in E. Kayah and Kayaw for the big
numbers from six to nine.

2.1 Decimal system

Pa-O Kayan Pwo - Sgaw
ONE tal* lat*  la0? 1t lar?t et e®
TWO ni*t i khei® khi®
THREE som*! 00" sa ® 0%

other available documented material by many authors (see the reference section) and the field notes of my co-
researchers in the Karen Linguistics Project funded by the Thailand Research Fund (2009-2012) were also
consulted. My present and previous field notes collected at many field sites were among the minor data sources.

Theraphan L-Thongkum  PK numerals and classifiers ICSTLL 44



FOUR lip® W wi® leitt- lwi't
FIVE ljap45 ljat45138|]21 j811“ jsﬂ..
SIX sut chu® xou®® xi 2
SEVEN nit* Nwe> Nwe>> nwil*
EIGHT sot?? chaud® xo0?! xo0*®
NINE kop®  kot*khwi> khwi® khwi®
TEN ci®t thi > chei® chi®®

Even though the numeral systems of Pa-O, Kayan, Pwo and Sgaw are decimal, the
patterns of sound correspondence in some numerals seem irregular; for example, the initials
or onsets of ‘one’ and ‘two’ and the tones of ‘four’ and ‘five’, due to the internal factors of
sound change, e.qg. the loss of prefixes, vocalic harmony, tone sandhi, etc. as well as language
contact which can be an external factor of sound change.

2.2 Multiplicative and additive system

E. Kayah Kayaw
ONE p1 3 11 3
TWO no ki®®
THREE 50% 50
FOUR Iwi* 1i>°
FIVE ne® e
SIX 50> swa> 5% su®
SEVEN 50> swa™ t-1 50% ne>®
EIGHT Iwi*? swa® 1i% su®®
NINE Iwi swa™ t-** 50 khi®®
TEN cho® ci®

With regard to numerals ‘one’, ‘two’, ‘three’, “four’, “five’ and ‘ten’, all of the Karen
languages studied have separate morphemes. However, numerals ‘six’, ‘seven’, ‘eight’ and
‘nine’ are separate morphemes in Pa-O, Kayan, Pwo and Sgaw. In E. Kayah and Kayaw,
multiplicative and additive forms based on a ternary system or 3-base system for numeral
‘six’ and a quaternary system or base-4 system for numeral ‘seven’ are used as shown

4
below.

E. Kayah Kayaw
SIX 50 swa™ (3x2) si%° su®® (3x2)
SEVEN 0% swa™ t-'* (3x2+1) (s0%) ne™ (...7)
EIGHT Iwi® swa®® (4x2) 1i% su® (4x2)
NINE Iwi*® swa™ t-** (4x2+1) (s0%) khi® (...9)

5. in t-'* stands for any vocalic element which can be predictable from the vowel of the following classifier. A
sandhi between the tones of numerals and classifiers can be detected but there is no obvious pattern.

“Both systems, decimal and decimal combined with multiplicable and additive, are used in W. Kayah and Bwe.
This is not unique, Mazaudon (2007: 5/22) stated that Dzongkha, the national language of Bhutan, has two
numeral systems, a decimal system, borrowed from Tibetan, is used on formal occasions, while a vigesimal
(base-20) system is used in everyday life.
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Kayaw numerals ‘seven’ and ‘nine’ are problematic. There is no explanation for so™
preceding ne® ‘seven’ and khi® ‘nine’; however, it is obvious that ne® and khi®® are cognate
with numerals ‘seven’ and ‘nine’ in Pa-O (nit*), Kayan (nwe*%), Pwo (nwe0*) and Sgaw

(nwi®).

3. Vowel harmony and tone sandhi

The quality of the vowel in numeral ‘one’ is neither definite nor static. Its occurrence
is conditioned by the vowel quality in the following classifier. In other words, the vowel of
numeral ‘one’ is in perfect harmony with that of the following classifiers. Numeral ‘one’
never appears alone as when we count “one...two...three...”, it is always accompanied by
one of the basic classifiers. When uneducated Kayah and Kayaw people are asked to count or
to say the word meaning ‘one’ in their languages, they will say something like “one
piece/lump...”, for example, to** ko™ ‘one piece’ (E. Kayah), te** kle*® ‘one piece’ (Kayaw)
and so on. Moreover, four patterns of tone-pair or tone sandhi can be found, especially in
Kayaw, i.e. low-mid (LM), low-high (LH), mid-low (ML) and mid-mid (MM). E. Kayah and
Kayaw noun phrases (NP) and verb phrases (VP) with the structure N+NUM+CLF" and
V+NUM+CLF respectively are given below to illustrate the phenomena of vocalic harmony
and tone sandhi in E. Kayah and Kayaw. Tone sandhi in NUM-CLF phrases is not an unusual
phenomenon in TB languages, see Bradley (2005) and Michaud (2011) for more information.

3.1 N+NUM+CLF

E. Kayah Kayaw
‘one drum’ tho®® te'! me® (e-e) tho® ta'* ma® (a-a, LM)
‘one house’ hi'! te'! me™® (e-e) cit! ta** ma* (a-a, LM)
‘one bird’ thu'! te** be™* (e-e) thu'! ta*® ba™* (a-a, ML)
‘one leaf’ le* te' be™ (e-e) la* ta* ba'* (a-a, ML)
‘one eel’ te®rutt o bo® (- )  ©®¥rutto' bo™ (o- , LH)
‘one road’ kle® to™ bo® ( - ) kle® to™ bo> ( - , LH)
‘one string’ su® ple #tot bo®* (- ) sit'pli¥tot bo® ( - , LH)
‘one dog’ thwi'* to** do® ( - ) thit' ta™* do® (s-0, LH)
‘one lump of clay’ he™ klo® to™ plo ™ (0-0)  ha' ta® khlo® (2-0, MM)
‘one ball of thread’ lo* t,' kho!! (u-u) lu™ t* khu'* (u-u, ML)
‘one patch of cloud’ 15> lo™ ti'* bi'* (i-i) ta®® 2i' ti* to® knio® (0-0, MM)

‘one slice of cucumber’  do**se' ti™ bi®* (i-i)  di®sa™ ti*® khri** (i-i, ML)

3.2 V+NUM+CLF

E. Kayah Kayaw
‘kiss one time’ cwi® to ™ pho® ( - ) ci*ta** pla'! (a-a, ML)
‘slap one time’ ple* to™ pho® ( - ) pla'! ta® pla*! (a-a, ML)
‘do (sth.) one time’ me'! to ! pho® ( - ) ma* ta** pla*! (a-a, ML)

%In some cases, the structure of this NP type is changed to N+CLF+NUM in both E. Kayah and Kayaw. When
CLF precedes NUM, there is no vocalic harmony, see examples below.

E. Kayah Kayaw
‘one chicken’ cha® te’*  pe'! ci® ta®®  ba®
chicken 1 CLF chicken 1 CLF
‘ten chickens’ cha® be' cho® = ¢i® ba't ¢i®
chicken CLF 10 chicken CLF 10
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The numeral ‘ten’ in the six Karenic languages examined is interesting, i.e. it can
occur with numeral ‘one’ in the order ‘one ten’, e.g. ta** ci*! (Pa-0), la** thi** (Kayan) and so
on. Due to this fact, Matisoff (1997) analyses ‘ten’ as a classifier. With regard to ‘hundred’
and ‘thousand’, they are like ‘ten” in the sense that they can also occur with ‘one’ as shown
below.

Pa-O Kayan S.Pwo N. Sgaw E. Ka%/ah Kayaw
shundredy taDZl rja33 Iall ja33 Iall ja3l__ tSll kgll ja33 tell Je 1 tall ja33
‘thousand”  tad®! ren®™ la* re®®  [o™ tho™ ® ke tho® iri® 0% tho®,

te> re>

In Kayaw, t0*® tho® is used for counting, e.g. people, for example, pra® to* tho®
(person one thousand), and te> re* is used for counting e.g. money, for example, ru* te> re>
(money one thousand). It is also worth pointing out that in Sgaw, ko'! can optionally be
inserted between ‘one’ and ‘hundred’” and between ‘one’ and ‘thousand’. This ko' can be
viewed as the prefix of ja** ‘hundred” and of tho® ‘thousand’ or as a conjunction. To reach a
definite answer, more study is needed.

4. Proto-Karen numerals

Based on my field data, a Proto-Karen phonology and lexicon were tentatively
reconstructed. Other relevant documented material was also consulted. See the list of
abbreviations in Appendix 1.

There are two types of syllable in PK, smooth or non-checked syllable (*CV, *CVN)
and checked syllable (*CVK). The capital N stands for a final nasal and the capital K for a
final stop including -?. Unlike the other Karen languages, Pa-O still retains both PK nasal and
stop finals. Jones (1961) reconstructed PK final consonants as follows: *-m, *-n, *-n,  *-[,
*-t,*-th, *-T, *-k, *-K, *-d, *-dh, *-D, *-g, *-gh, *-G, *-’, *-h and *-q. Among modern Karen
languages, Pa-O has a few finals while Kayan and Pwo have only -n and -0. With regard to
Sgaw, E. Kayah and Kayaw, only -0 is retained. During my interviews with the  Pa-O, |
noticed that the three final nasal -m, -n, and -y were in free variation as well as the final stops
-p, -t and -k. In my opinion, Jones’s reconstruction of PK final consonants is not convincing.

_— . . 7
The following is my tentative reconstruction of PK tones', consonants and vowels.

Tones:  *A (smooth tone) *B (smooth tone) *D (checked tone)

Initials:  *ph- *p- *b-  *0b- *m- *Om- *hm- *w- *0w- *hw-
*th- *t- *d- *0d- *n- *On- *hn- *I- *0I-  *hl- *r- *s-
*ch- *c- *[- *j_ *Dj- *hj_

®The original Karen morpheme meaning ‘thousand’ was lost in the Pwo variety spoken at Ban Dong Dam in Li
district, Lampun province which is my major field site for Pwo. In fact, the Thai word /phan/ ‘thousand’ was
borrowed into most of the Pwo varieties spoken in northern Thailand (see examples in Culy, 1993). On the other
hand, the Karen morpheme meaning ‘thousand’ is still kept in many Pwo varieties spoken in central Thailand,
examples can be found in Phillips (1996). In many Sgaw Karen varieties, the Thai word /mi in/ ‘ten thousand’
is used for ‘thousand’

"With the tone-box concept (*A *B *C *D), Shintani (2003) and Manson (2009b) proposed four proto tones. |
think that the third non-checked tone (2 or B ) which is equivalent to the *C tone in Proto-Tai is redundant.
There is no point in saying that this PK tone has completely merged with the other tones in modern Karenic
languages. PTB is non-tonal (Benedict, 1972; Matisoff, 2003). In fact, the PK three tones, i.e. *A *B and *D
(equivalent to Proto-Tai *D) are adequate to show a possible scenario for the tonal development in the Karen
languages and its varieties. See Appendix 2.
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*kh_ *k_ *g_ *IJ' *Dlj' *hlj'
*h- *]
Clusters: *Cw- *Cr- *Cl- *Cj- *Crw- *Clw-
Vowels: * *¢ *s *i *3 *a *u * *
*ei/T  *di/0  * w0 *ai  *au

Basically, the numeral system of PK is decimal or base-10 even though combined
bases can be found in some of the modern Karenic languages. The etyma of PK numerals
‘one’ to ‘ten’ including ‘hundred” and ‘thousand” will be given. In addition, the Karen word
meaning ‘10,000 will be discussed. To obtain comparable data, | converted the various ways
of marking tones in modern languages and their varieties into a simple one: in smooth
syllables, 11/21 = low, 33 = mid, 55/45 = high, 31 = mid-falling, 53/52 = high-falling and in
checked syllables, 021 = low and 045 = high. The followings are PK numerals and basic
classifiers.

ONE *t-la’ [PTB *it, *kat, *g-t(y)ik (JM); *g-t(y)ik (PB); PSETB *ti’ (DB)]
PK* - (RJ)
Pa-O: tal® (TL); ta (RJ); ta*° (OT)
Kayan: la* (TL); Ia*, ta'! (KM); ta** (DIC); l1a*® (SK)
Kayah: t-''(TL); ta*!, ta'! (DIC); ta** (DS)
Kayaw: t-*, -3 (TL)
Bwe: da®, to% 10> (EH)
Yinbaw: la** (HS)
Pwo: 19%, 157, Ia™, 19, 1a*! (TL); lan (RJ); Ii*, 19% (AP); 1i%, ni® (MC);
la*, 1a%, 12 (PT); na®* (CI)
Sgaw: to* ta™, tal*®, tal* (TL); ta (RJ); to # (SR); * (pp)
Note: This etymon can have tone *B or *D. In modern Karenic languages, the vowel in

numeral ‘one’, although it varies, is always a central vowel: a, o/, i, except in E. Kayah and
Kayaw where it can be any vowel depending upon the vowel of the following classifier due

to vowel harmony. It is noticeable that in Ban Khang Chai Pwo (CI) *I- becomes n-.8

TWO  *k-hnej” [PTB *g-nis (JM, PB); PSETB *s-ni? (DB)]

PK * - (RJ)

Pa-O: ni*, ni** (TL); ni (RJ); ni** (OT)

Kayan: 1i” (TL); g°° (KM); nu ~ (DIC); gu®? (SK)

Kayah: no®(TL); nje** (DIC); na* (DS)

Kayaw: ki*® ki** (TL); ki * (WB)

Bwe: ki*® (EH)

Yinbaw: no® (HS)

Pwo: nei®, khei®®, nai! (TL): nit! (RJ); nii*®, ni*® (AP); khi** (MC);

khi* (PT); khig® (CI)

Sgaw: khi®, khi*® (TL); khi*® (SR); khi Theraphan L-Thongkum —The 44" ICSTLL
Note: In the stem *hnej” the initial or onset *hn- (. _.__.___ . . . . __
(voiced nasal) in some modern languages and their varieties but *i has been quue well kept in

8Alternations between d I nandn d are rather common in SEA languages since these three sounds
share the same place of articulation (alveolar/dental) and the same kind of phonation type (voiced).

Theraphan L-Thongkum  PK numerals and classifiers ICSTLL 44



almost all. In some cases, the prefix *k- was dropped as in Pa-O, Kayan, Kayah and some
Pwo varieties and became kh-, i.e. the pre-aspiration of *hn had shifted to the prefix so
*k-hn > *kh-n and later either *kh or *n was lost, one way or another depending on the
choice of each language and variety. There had been also a place of articulation (velar)
assimilation, i.e. *n > before *kh- was dropped.

THREE *sam” [PTB *g-sum (JM, PB); PSETB *c-sum? (DB)]
PK * - (RJ)
Pa-O: sam® (TL); som** (RJ); som™ (OT)
Kayan: 62> (TL); 8jan>® (KM); si*? (SK)
Kayah: s0°° (TL): 6ua®® (DIC); so* (DS)
Kayaw: su>, so” (TL)
Bwe: 00°°, 05> (EH)
Yinbaw: s¥> (HS)

Pwo: 63% sa %, 0ai (TL); Ban™ (RJ); 03*°, san®, sin™ (AP); sau®, sa®®,
sai®, 59% 59, 5i*°, 50™, sa®, 9a** (MC); sau® (PT); sap® (CI)
Sgaw: 03*, 59, 59", 09, 0%, 53 (TL); 63 (RJ); ™ (SR); x* (PP)

Note: *saN” can be * sam” if the reconstruction of the final nasal is based on -m in Pa-O. In
the other Karen languages *-N has been lost, except in some Pwo varieties, *-N/*-m has been

retained as -n or -n. In some cases, nasality has been shifted to the preceding vowel and *3
has become dipthongized. Moreover, the PK central vowel *s seems to have shifted to many
positions in the vowel area, resulting in the difference of vowel qualities in modern Karenic
languages.

FOUR  PNK *Iit° PCK *hlwi*; PSK *Iwi® [PTB *b-ley, *b-lay (JM, PB); PSETB *b-le

(OB)]

PK *IwiT (RJ)

Pa-O: lip® ™ (TL); i® (RI); it (OT)

Kayan: Iwi*® (TL); lwe ** (KM); lwe i (DIC); luy® (SK)

Kayah: Iwi** (TL); Iwi * (DIC); Iwi*® (DS)

Kayaw: Iwi®®, 1i* (TL)

Bwe: Iu®® (EH)

Yinbaw: Iwi> (HS)

Pwo: Iwi™, Iei*® (TL); Ii, i (RI); 11i*, 16i* (AP); 1i®, Iwi*® (MC); 1i#* (PT); lip®

(C1)

Sgaw: Iwi'!, Iwi® (TL); Iwi (R Iwi (SR); Iwi** ()
Note: The tone of the PK numeral ‘four’ cannot be reconstructed with certainty due to the
different directions of tonal development in modern Karenic languages, i.e. > tone C in Pa-0O,
> tone A in Kayan, Kayah, and > tone B in Pwo and Sgaw. Based on, Pa-O, Jones (1961)
reconstructed *IwiT (checked syllable with a high tone) as the protoform. I think that the
reconstructed form should be *hlwi® or *Iwi®; however, *hlwi” is more likely. The words
meaning ‘four’ in Kayan, Kayah, Kayaw, Bwe and Yinbaw (Central Karen) have tones
indicating the development from tone *A.

FIVE  *pat® [PTB*l-na  *b-pa (JM); I/b-na (PB); PSETB *pa® (DB)]
PK *paT (RJ)
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Pa-O: pap®  pat® (TL); pat (RJ); pat*™ (OT)

Kayan: ne0?! (TL): na i>* (KM): nga i (DIC); ne** (SK)

Kayah: ne® (TL); pa **(DIC); pe> (DS)

Kayaw: je>(TL)

Bwe: je*°, je'! (EH)

Yinbaw: pai> (HS)

Pwo: je'*, je®, je* (TL); je, ja’(RI); je* (AP): j¢**, je* (MC); je* (PT);

j* (C)

Sgaw: je''', je*, ze't, 4e™, je™ (TL); je (RI) ze (SR); ze** (PP)
Note: Like numeral “four’, the proto-tone of this etymon cannot be reconstructed because it
becomes tone C in Pa-O and Kayan, Pwo, Sgaw and tone A in Kayah and Kayaw. The
protoform *paT (Jones, 1961) is based on pat® in Pa-O. The development of the initial *p
and the vowel *a is *na > *na' (off-gliding) > nai or *na > *n' & (on-gliding) > *njc > ye/je.
The change of j- to z- in some Sgaw varieties can be explained, i.e. very often the initial j- in
modern Karen is pronounced as a voiced palatal fricative (i], especially when it precedes a
front vowel. Phonetically, both [i] and [z] are voiced fricatives.

SIX *khrow” [PTB *d-ruk (JM, PB); PSETB *C-rok - (DB)]

PK* - (RJ)

Pa-O: su® (TL); su (RJ); su™* (OT)

Kayan: chu® (TL); chu™, shu™ (KM); chu®® (SK)

Kayah: shus® (DIC)

Kayaw: -

Bwe: xu®® (EH)

Yinbaw: Su® (HS)

Pwo: xou®, xou™, hup™ (TL); xu** (RJ); xu*®, xup™ (AP); xu®, xu®** (MC); xu®

(PT); xun® (CI)

Sgaw: xi®, xi® (TL); xy (RJy xi® (SR); xu™ (PP)
Note: The numeral “six’ is s0* swa> (3x2) in E. Kayah and so> su®® or su si'! (3x2) in
Kayaw. This could be an innovation caused by language contact. In some varieties of Pwo
Karen spoken in the west of central Thailand and in the Karen State (Am La village) *u
becomes nasalized, so *u > U > Uy > un. The cluster *khr- becomes s- in Pa-O, ch-/sh- in
Kayan, sh- in W. Kayah Li, f- in Yinbaw, h- in Am La Pwo and x- in most varieties of Pwo
and Sgaw. This pattern of sound change, i.e. *khr- > ch-, sh-, h- or x- can also be found in
other etyma such as *khrwit® ‘bone’, *khrot°/*grot® ‘eight” and so on.

SEVEN  *Onwet® /*Onwe” [PTB *s-nis (JM, PB); PSETB *c-[ix?" (DB)]
PK *nwet (RJ)
Pa-O: nit*, nat* (TL); nut (RJ); nut*® (OT)
Kayan: nwe> (TL); nue'* (KM); nwa i (DIC); nwe® (SK)
Kayah: nwo™ (DIC)
Kayaw: (s0*%) ne® (TL); ne* (WB)
Bwe: nwe, nwi>® (EH)
Yinbaw: nwe>® (HS)
Pwo: nwe>, nwe®™ (TL); nwe™ (RJ); nie®, nte®, nie®* (AP); nwe™®,
nwe®® (MC); noi* (CI)
Sgaw: nwi>>, nwi?®® (TL); nwi (RI): nwi™ (SR); nwi™® (pp)
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Note: Based on -t in Pa-0, Jones reconstructed the protoform of numeral ‘seven’ as *inét. However,
the data suggests *A (see Kayan, W. Kayah, Bwe and Kayaw) but *D in Pa-O and some
varieties of Pwo and Sgaw. In E. Kayah, a multiplicative and additive form of this numeral,
i.e. 0% swa™ t-! (3x2+1) is used.

EIGHT

*khrot®/grot® [PTB *b-r-gyat  b-g-ryat (JM); b-r-gyat (PB); PSETB

*c-yet" (DB)]

PK * - (RJ)

Pa-0: sot, sot® (TL, OT); sot* (RJ)

Kayan: chau?® (TL); chau, sho™ (KM); ss (DIC); chaw™ (SK)

Kayah: -

Kayaw: -

Bwe: xo' (EH)

Yinbaw: sho® (HS)

Pwo: xo0?, xud*®, hud® (TL); xo”, xo" (RJ); xu™ (AP); x0®, x0™°, xo%, xu™®
(MC); x0™ (PT); xa™ (CI)

Sgaw: xo0%, xo0%, xo0%, x0%, xo™ (TL); xo" (RJ); xo™ (SR, Pr)

Note: The tones of modern Karenic languages suggest that the protoform should have *gr- and
tone *D, except Kayan (tone A). In E. Kayah, W. Kayah and Kayaw, numeral ‘seven’ is multiplicative

(4x2). With regard to Bwe, Henderson also gives the word Iwi55 9033 (4x2) for this numeral.

NINE

PNK *kot®; PCK, PSK *khwi® [PTB *d-kew  *d-gaw (JM); d-kaw (PB);

PSETB *(0-) go? (DB)]

PK *- (RJ)

Pa-O: kop®  kot® (TL); kut (RJ); kut* (OT)

Kayan: khwi> (TL); khwi®®, khwi** (KM); khwi , khwi (DIC); khuy™? (SK)

Kayah: -

Kayaw: (s0°%) khi®® (TL)

Bwe: khwi®® (EH)

Yinbaw: khwei*® (HS)

Pwo: khwi®, khwi®®, khwi®® (TL): khwi, khwi (RJ); khii** (most varieties),
khai*® (AP); khwi>® (most varieties), khi** (MC); khwi** (PT);
khwin® (CI)

Sgaw: khwi>, khwi*® (TL); khwi (RJ); kwi* (SR); khwi*® p)

Note: The final stop in Pa-O which suggests the *D tone is a puzzle. Moreover, the Pa-O tone
45 (D3) also indicates that the initial k- is from *g-.

TEN

*chej” [PTB *ts(y)i(y) (PB); *ts(y)i(y)  tsuay (JM); PSETB *tsay’ (DB)]

PK *chih (RJ)

Pa-O: ¢i*! (TL); chi (RJ); chi** (OT)

Kayan: thi®® (TL); chi®® shi®®> (KM); su " (DIC); thu® (SK)

Kayah: cho® (TL); cha®® (DS); shje> (DIC)

Kayaw: ci®® (TL); Shi*® (WB)

Bwe: [i*® (EH)

Yinbaw: Su™ (HS)

Pwo: chei®®, chei® (TL); shi (RJ); t/1i*, tS1i>* (AP); chi®® (most varieties),
che®®, che® (MC); chi® (PT); cig® (CI)
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Sgaw: chi®®, chi®® (TL); shi (RJ); shi*® (SR); chi*® (pr)
Note:  Numeral ‘ten” seems to have a regular sound change in most of the modern Karen
languages. Numeral “one’ can be added in front of numeral “ten’, for example, ta*! ¢i**  (Pa-
0), la' thi®® (Kayan), la'* chei® (Pwo), ta'’ ch® (Sgaw) and so forth. With regard to
‘eleven’, it is 10+1, e.g. ¢i>> ta'! ra® (10 1 CLF) ‘eleven people’ in Kayaw.

HUNDRED *g-rja” [PTB *r-gya (JM, PB); PSETB *C-rya' (DB)]

PK *rja’ (RJ)

Pa-0: rja>, rja® (TL); rja (RJ); rja®® (OT)

Kayan: ja* (TL);ja %%,za *(KM);ja® (DIC); ja** (SK)

Kayah: je'* (TL); je** (DS); ze " (DIC)

Kayaw: ja® (TL)

Bwe: go® je** (EH)

Yinbaw: djwe>® (HS)

Pwo: ja°, ja®, ja®™ (TL); ja, ja (RJ); ja°! (AP); je*, ja*° (MC); jo** (PT); ja*

(Ch)

Sgaw: ja*, ja'!, za®® (TL): ja (RJ) za® (SR); za™ (p)
Note: The prefix *g- is reconstructed from go®*- in go® je* (Bwe) and ko' in to'! ko' ja®,
to'! ko' za®*®® (Sgaw). Even though the initial of the numeral ‘hundred’ in most of the
modern Karen languages is j-, the one of the protoform is reconstructed as a cluster, i.e. *rj-
because of the cluster rj- in Pa-O. It is also noticeable that the reconstructed forms in PTB
and PSETB also have *ry- (*rj-). Moreover, in Proto-Waic (a branch of AA) which was
reconstructed by Diffloth (1980), the etymon *ryah ‘hundred” also has a cluster *ry- (*rj-). |
think that the Waic protoform *ryah can be an old TB loanword.

THOUSAND *hren, *g-thoN” [PTB *s-ton, *s-ri (JM); PSETB *[- toy) (DB)]

PK * - (RJ)

Pa-O: reg™ (TL); reg (RJ); rep™ (OT)

Kayan: re®® (TL); ren™’, rep™ (KM); rein, rein (DIC); re”?* (SK)

Kayah: ri** (TL); ri® (DIC); ri*® (DS)

Kayaw: re* (for money), tho® (for people) (TL); r1* (WB)

Bwe: go™ tho™ (EH)

Pwo: ths>, thop®! (TL); thon (RJ); tho®, thon® (AP); tho® (MC)

Sgaw: tho®, tho™, thu® (TL); ka" tho(RJ)
Note: Both re® and tho®® (should be *°) are used in Kayaw, the former is for money and the
latter is for people. The reconstruction of the prefix *g- is based on go®® in go®® tho™ in Bwe
(EH) and ko™ in Sgaw Karen, e.g. to** ko'* tho® (TL, Huay Khom), ta** ko'* thu® (TL, Pa La
U), to™ ko' tho®® (TL, Huay Phueng, Nong Khao Klang) and so on.

Interestingly, the Thai words /phan/ ‘thousand’ and /mi in/ ‘ten thousand’ have been
borrowed into most of the Pwo and Sgaw varieties spoken in Thailand such as phep™ (TL,
Dong Dam Pwo), pha®, phe®*, pha®®, pho® (MC, Pwo varieties spoken in northern Thailand),
phan® (PT, Ban Doi Pwo), phan'! (CI, Khang Chai Pwo), ma®, ma* (MC, Pwo varieties
spoken in northern Thailand), mo® (SR, Huay Bong Sgaw), me® (TL, Sgaw varieties spoken
at Pha Mon, Yang Kham Nu, Kama Pha Do) and mx* (PP, Sut Huay Na Sgaw)

With regard to ten thousands’, the Thai words /miin/ 4en thousands’, /se &n/ hundred
thousands’ and /laan/ ‘million’ have been borrowed by the Pwo and Sgaw living in Thailand.
These three words are confusingly used by the Karen. On the other hand, the Pa-O, Kayan,
Kayah and Kayaw, although living in northern Thailand, use a non-Thai as shown below.
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Pa-O: son® (TL)
Kayan: 00°% (TL); Gonss (kM); tho n (DIC, th= 0); $0°° (SK)
Kayah: so® (TL); 00> (pic)
Kayaw: so> (TL)
4. Proto-Karen classifiers
Solely based on my field notes, five basic PK classifiers were reconstructed.9 The use

of classifiers in Proto-Karen and modern Karen clearly reflect their world view. To the
Karen, SHAPE is more important than SIZE.

CLF [+human] *bra®
Pa-O: pra> (Mae Sot), phra®® (Huay Khan)
Kayan: pra® (Huay Suea Thao)
E. Kayah: phre* (Huay Suea Thao)
Kayaw: ra> (Huay Suea Thao)
Pwo: va’ (Dong Dam), va'! (Khao Lek)

Sgaw: va® (Pa La U, Huay Khom, Yang Kham Nu, Pha Mon, Nong Khao)

CLF [-human +4-legged mammal] *0ds™

Pa-O: -

Kayan: doi>® (Huay Suea Thao)

E. Kayah: do*® (Huay Suea Thao)

Kayaw: do>® (Huay Suea Thao)

Pwo: doi®® (Dong Dam), di** (Khao Lek)

Sgaw: di (PaLa U, Nong Khao), di* (Huay Khom, Yang Kham Nu, Pha Mon)
Note: The classifier for 4-legged mammals in Pa-O is ba** (Mae Sot) or ba®> (Huay Khan).
This indicates that the world view of the Pa-O as reflected in the use of classifier has been
changed, due to earlier separation from the rest of the Karen.

CLF [+animate +flat] *Oba®
Pa-O: ba* (Mae Sot), ba® (Huay Khan)
Kayan: ba'’ (Huay Suea Thao)
E. Kayah: be'* (Huay Suea Thao)
Kayaw: ba'! (Huay Suea Thao)
Pwo: bai** (Dong Dam), bei> (Khao Lek)
Sgaw: bi*® (Pa La U), be®* | be0* (Huay Khom, Yang Kham Nu, Pha Mon, Nong
Khao)

CLF [+animate +long] *0boN”
Pa-O: -
Kayan: bo> (Huay Suea Thao)
E. Kayah: bo*® (Huay Suea Thao)
Kayaw: bo® (Huay Suea Thao)
Pwo: bo > bop® (Dong Dam), b5*! (Khao Lek)
Sgaw: bu® (Pa La U, Nong Khao), bo** (Huay Khom, Yang Kham Nu, Pha Mon)

°For more general information on Karen classifiers, see Ratanakul (1997) for Sgaw and Has Eh Ywar and
Manson (2009) for Kayan.
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Note: Proto-Karen *0boN” was lost in Pa-O. The Pa-O living in Thailand use classifier 1i°®
for [+long] animate and inanimate objects.

CLF [+animate +round] *phlon®
Pa-O: phlog® (Mae Sot), phlon® (Huay Khan)
Kayan: phlou® (Huay Suea Thao)
E. Kayah: phlo* (Huay Suea Thao)
Kayaw: phlo™ (Huay Suea Thao)
Pwo: phla_u® (Dong Dam), phlou *° (Khao Lek), phlop®® (Am La)
Sgaw: phli*" (Pa La U), phlo0#, phls®* (Huay Khom, Yang Kham Nu, Pha Mon,
Nong Khao)

5. Conclusion

Karenic as a branch of the Tibeto-Burman language family is similar to the other
branches such as SETB (Lolo-Burmese) in the way that numerals show various irregular
correspondence patterns which result from vocalic harmony and tonal sandhi in combination
with a numeral and a following classifier as in Kayah and Kayaw. With limited sets of data
and the rigid comparative method used by Jones (1961), only few PK numerals were
reconstructed: *IwiT “four’, *paT ‘five’, *nwet ‘seven’ *chih ‘ten’ *rja’ ‘hundred’; as for
classifiers, only one basic classifier, *phrong ‘spherical; sphere (cN)’ was given.

Having more comparable fresh field data collected mostly by one person to hand, a
reconstruction of PK numerals and basic classifiers is quite possible, i.e. *t-la” ‘one’,*k-hnej”*
‘two’, *sam” ‘three’, *lit°, *hlwi®, *Iwi® “four’, *pat® ‘five’, *khrow” ‘six’, *Onwet®/
*Onwe” ‘seven’, *khrot®/ *grot® “eight’, *kot®/*khwi® ‘nine’, *chej* ‘ten’, *g-rja” ‘hundred’,
*g-thoN”* & *hren” ‘thousand’, *bra® ‘CLF [+human]’, *0do” ‘CLF [-human +4-legged
mammal]’, *0ba® ‘CLF [+animate +flat]’, *O0boN” ‘CLF [+animate +long]’, *phlop® ‘CLF
[+animate +round]’.

In spite of a base-10 (decimal) system of numerals in Proto-Karen, in modern Karen
both the inherited decimal system (as in Pa-O, Kayan, Pwo and Sgaw) and mixed or
combined systems (as in Kayah and Kayaw) can also be found. Perhaps, this development
has resulted from the social, cultural and language contact among the various ethnic groups
inhabiting in the TB linguistic area (detailed information on this type of evidence can be
found in LaPolla (2001), Matisoff (1983). However, the small numbers from one to five have
been preserved quite well in all of the modern Karen languages. According to the Karen
world view as suggested by the use of classifiers, SHAPE is more important than SIZE and
animals if they are not mammals having four legs are classified by shapes together with
inanimate objects.

Due to high technology and globalization, fast changes leading to great loss cannot be
avoided. Therefore, more studies of numerals and classifiers especially in endangered
languages should be seriously encouraged, otherwise it might be too late.
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List of abbreviations

AP

C

Cl
CK
CLF
DB
DIC
DS

E. Kayah
EH
HS
JM

K
KM
MC
N
NK
NP
NUM
oT
PB
PK
PP
PSETB
PT
PTB
RJ
SK
SK
SR

.

B
TL

V

VP
W. Kayah
WB
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Appendix 1

Audra Phillips

one of the initial consonants
Chommanad Intajamornrak
Central Karen

classifier

David Bradley
Dictionary

David B. Solnit

Eastern Kayah Li
Eugenie J.A. Henderson
Hsar Shee

James A. Matisoff

one of the PK final stops
Ken Manson

Martin M. Culy

one of the PK final nasals
Northern Karen

noun phrase

numeral

Orranat Thanamteun

Paul K. Benedict
Proto-Karen

Pittayawat Pittayaporn

Proto-Southeastern-Tibeto-Burman (Proto-Loloish)

Phanintra Teeranon
Proto-Tibeto-Burman
Robert B. Jones
Sarinya Khammuang
Southern Karen
Suriya Ratanakul

one of the PK tones
Tibeto-Burman

Theraphan Luangthongkum (L-Thongkum)

one of the vowels

verb phrase

Western Kayah Li
Watchariya Bumrungkiri

Theraphan L-Thongkum  PK numerals and classifiers

ICSTLL 44



Appendix 2

PK tones and tonal developments in S. Pa-O, Kayan, E. Kayah, Kayaw, N. Pwo and S. Sgaw

S.Pa-O
Initial
consonant A *B *D
1
31 33 21 /33
2
3 53 55 45
Mae Sot
(From Pa-An, Mon State)
E. Kayah
Initial
consonant A "B *D
1
33 55
2 11
3 33
Huay Suea Thao
(Mueang, Mae Hong Son)
N. Pwo
Initial
consonant A "B *D
1 35
33 45
2
55
3 11~ 21 /33
Dong Dam
(Li, Lampun)

1 =*ph, *hm, *s. etc.

Kayan
Initial
consonant A *B *D
1
53 45
2 11
3 33 21 /33
Huay Suea Thao
(From Loikaw, Karenni State)
Kayaw
Initial
consonant A *B *D
1
55
2 11 33
3 33
Huay Suea Thao
(From Hue Ya, Karenni State)
S. Sgaw
Initial
consonant A *B *D
1
55 45 21 /33
2
3 33 31 11
PalaU

(Hua Hin, Prachuap Khiri Khan

2=*p,* b, m,etc. 3=7*b,*m, *w, etc.
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Abstract

A wordlist consisting of 2,000 items with English and Thai glosses divided into 21
sections based on semantic fields was devised. The data on the six Karenic languages spoken
in Thailand, i.e. Pa-O (two varieties), Kayan, Kayah, Kayaw, Pwo (two varieties) and Sgaw (two
varieties) was collected by the author at many research sites in Thailand from January 2009 -
January 2012. They represent Northern, Central and Southern Karen languages. The cognate
words found in the Bwe Karen Dictionary (Henderson, 1997) were added. To analyse the patterns
of sound correspondence, the comparative method was applied with an awareness of areal
linguistic features due to language contact. A Proto-Karen (*k—rjaNA) phonology and lexicon were
reconstructed. With regard to the Proto-Karen phonology, the relationship between the onsets and
tones is quite straightforward, so it is not difficult to reconstruct, unlike the rhymes which, in
some cases, are problematical resulting from vowel harmony and the loss of final consonants.
The 73 reconstructed forms of Proto-Karen animals are presented and the Proto-Karen tones,
onsefs and rhymes are provided in the Appendix.

Introduction

The Karenic languages are spoken in Myanmar and Thailand. There are eighteen different groups of Karen in
Myanmar: Pa-O, Lahta, Kayan, Bwe, Geko, Geba, Brek, Western Kayah, Eastern Kayah, Yinbaw, Yintale, Manumanaw, Paku,
Sgaw, Wewaw, Zayein, Eastern Pwo and Western Pwo (Ethnologue: 161h Edition, 2009, SIL International). In Thailand, only
six groups are known of: Pa-O, Kayan, Kayah, Kayaw, Sgaw and Pwo. Among Burmese refugees and labourers, there may
also be other groups. The total population of Karen is still debatable due to the lack of good official records; however, 4.5
million seems to be a reasonable estimation.

With regard to the reconstruction of a Proto-Karen phonology and lexicon, there have been a few attempts:
Haudricourt, 1946 and 1953; Jones, 1961; Burling, 1969; Solnit, 2001; Manson, 2009). A literature review of the previous
works on Karen comparative and historical linguistics can be found in Manson (2009). The classifications of Karen have
been done by Jones (1961), Burling (1969), Kauffman (1993), Bradley (1997), Manson (2001) and Shintani (2003). Detailed
information on the external and internal classifications of the Karenic languages can also be found in Manson (2009 and
2011). Among these classifications, | have adopted Kauffman’s because of its geographical base which quite well suits the
starting point of my present research work. Even though Proto-Karen was reconstructed earlier by a few linguists and more
data on many Karenic languages is available at present, | still feel that | should start from zero. An attempt fo do a
comparative study using fresh data solely collected by one experienced field linguist may be able to help obtain a better
solution since the data is equal in quality and, thus, compatible.

Data

Funded by the Thailand Research Fund (TRF), the data on the six Karenic languages spoken in Thailand was
collected at many research sites in Thailand from January 2009 - January 2012 with a devised wordlist of 2,000 items. The
English and Thai glosses were divided intfo twenty-one sections based on semantic fields: action verbs, stative verbs,
bodyparts and body secretions, health and disease, fauna, parts of plants, flora, natural objects and phenomenon, manmade
objects and construction, food stuffs, culture and society, kinship terms, numerals, classifiers, measurements, colour ferms,
time, direction and location, pronouns, question words and miscellaneous. My personal corpus used for the reconstruction of



a Proto-Karen phonology and lexicon consists of Northern Karen: two varieties of Pa-O; Centfral Karen: Kayan, Eastern
Kayah, Kayaw; Southern Karen: two varieties of Sgaw and two varieties of Pwo. Clear cognates were selected for
diachronic comparison. The cognate words found in the Bwe Karen Dictionary (Henderson, 1997) were added; therefore,
altogether there are four Central Karen languages, i.e. Kayan, E. Kayah, Bwe (Blimaw) and Kayaw. The comparative method
was applied with an awareness of language contact and areal linguistic features when analysing the patterns of sound
correspondence.

With regard to the Proto-Karen (PK) phonology, the relafionship between the onsets and tfones is quite
straightforward. Proto-Karen has three categories of initial consonants: Class-one consonants (voiceless aspirated stops,
voiceless nasals, approximants and fricatives), Class-two consonants (voiceless unaspirated stops, pregloftalised voiced
stops or implosives, preglottalised nasals and approximants) and Class-three consonants (plain voiced stops, nasals and
approximants). See the reconstructed PK three tones (*A *B *D) and onsets (*C- *CC-) in Figure 1 and Table 1, respectively, in
the Appendix. The reconstruction of PK rhymes is more problematical resulting from vowel harmony and the loss of final
consonants. The examples of the PK rhymes can be found in Table 2 of the Appendix. | have never had the opportunity of
reading Haudricourt's original papers on comparative Karen written in French (Haudricourt 1946, 1953 and 1961), however,
from the secondary sources, e.g. Matisoff's additional notes in Sino-Tibetan: A conspectus (Benedict, 1972), Luce (1959),
Henderson (1979), Court (1972) and so on, | do appreciate Haudricourt's work on Proto-Karen the most.

*k—rjaNA ‘Karen’

Based on the autonames koDjaI_'|53 (Kayan), kE€MjEM (E. Kayah), k933033 (Kayaw), (pYa33) ka |:|Jl033 (Sgaw) and
names known among Thai people, i.e. Kariang, Karang (Central Thai) and Yang (Northern Thai), the protoform *k—rjaNA was

reconstructed. This etymon has regular sound changes like the other etyma with the *-al) rhyme; for example,

Ex.1 PK: *Ubanl bamboo shoot Ex.2 PK: *lanl ‘o descend
Pa-0: ba)® ° B2 (N.), bal)® B2 (S.) Pa-O: lan® A3 (N.), la)°3 A3 (S.)
Kayan: bal)'' B Kayan: lan)®® A3
;ogah: bel B gaguh: 1611 A3
we: we:
. Ba® B ] 1033 A3
Kayaw: Kayaw:
Sgaw: bo" B Sgaw: 19 A3
Pwo: bo3f B2 (N), bD4 5, B2 (S) Pwo: 1233 A3 (N), 1033 A3 (S)
~ = ~55 ~
be® B2 (N.), b0?%?® g2 (S) 1€ A3 (N.), 193" A3 (S.)
Ex.3 PK: *khaljD ‘foot, leg’ Ex.4 PK: *fholjD ‘to ascend’
Pa-O: kha)® ° B1 (N.), khal)® B1 (S.) Pa-0: tha)® ° B1 (N.), thal)® B1 (S.)
Kayan: hal)'' B Kayan: thal)'" B
;agah: khe" B gagm e B
we: we:
kha3: B tha®3 B
Kayaw: ; Kayaw: .
Sgaw: kho'' B Sgaw: hot B
Pwa: kh03™™ B1 (N.), kho*°’ B1 (S)) Pwo: tho3™™ B1 (N.), tho* ° B1 (S.)
khese 81 (N.), kho° ° B1 (S.) the 81 (N.), thd°° B1 (S.)

Tonal development
How many tones should be reconstructed, two, three, four or six? There are different opinions, as follows:
Haudricourt (1946, 1975): two fones (*A *B, *A *B *BlU in smooth syllables)

7N

Jones (1961): two tones ( )

Theraphan Luangthongkum 2
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Burling (1969): six tones (123 4 1 2)
Shintani (2003): four tones (12 2" 3)
Manson (2009): four tones (*A *B *B’ *C)

To support my view that three tones, namely *A *B *D, should be reconstructed, the tone systems of Modern
Karenic languages and their development will be discussed. Both of the Pa-O varieties have four tones in the smooth
syllable and two tones in the checked syllable: 31 (A12), 33 (A3), 55 (B12), 53 (B3) and 21 (D12), 45 (D3) in Northern
or Highland Pa-O; and 31 (A12), 53 (A3), 33 (B12), 55 (B3), 21 (D12) and 45 (D3) in Southern or Lowland Pa-0O. This
means that each of the proto-tones (*A *B *D) has split info two tones, i.e. *A > A12-3 or A1-23 *B > B12-3 and *D >
D12-3 as shown in Figure 1 of the Appendix.

With regard to Central Karen, synchronically, Kayan and E. Kayah have four tones in the non-checked syllable and
two tones in the checked one like Pa-O. However, the patterns of tone split and merger differ. It is also noticeable that the
mid-falling tone in Kayan and E. Kayah rarely occurs and when it does, more often than not, the words turn out fo be
Burmese or Shan loanwords. Among the cognates, this tone has not been found. Perhaps, the mid-falling is a new-born tone
in Kayan and E. Kayah. In Kayan, E. Kayah, Bwe and Kayaw, the *A tone has split into two fones, i.e. A12-3, and there is
no split in the *B tone column. The *D tone in Kayan, E. Kayah and Bwe has split into *D12-3 while there is no split in the
*D tone column in Kayaw. There is a merger between *A3 and *B in E. Kayah and Bwe. In Bwe, interestingly, there is also
a merger between *B and *D12, more details can be found in Figure 1. While working with my E. Kayah and Kayaw
language consultants at Huai Suea Thao village in Mae Hong Son province, | noticed that their low fones always occurred
with a breathy-voiced phonation and that, in the stressed position, the CV syllable always became CVD, or in other words,
the -0 disappeared in the unstressed position no matter what tone that syllable had.

As for Sgaw, | worked on many varieties of the N. Sgaw especially those spoken in the provinces of Chiangrai, Chiangmai,
Lamphun and Mae Hong Son. The varieties of S. Sgaw are the ones spoken in the provinces of Petchaburi and Prachuap
Khiri Khan. Since the Sgaw Karen in these areas have lived together with the Pwo Karen (Phlong, Phlou), language contact
cannot be avoided. Resulting from this fact, the Pa La-U Sgaw has four tones: 55 (A12), 33 (A3), 45 (B12), 31 (B3), 21
(D12) and 11 (D3), see Sgaw (type 4) in Figure 1. Based on my fieldnotes, four patterns of tonal development have been
found: fype 1, no split in the *A and *B columns while *D > D12-3; type 2, no split in the *A column while *B > B12-3 and
*D > D12-3; type 3: *A > A12-3 and *D > D12-3 while no split in the *B column; and fype 4: there is a split in every
column, i.e. *A > A12-3, *B > B12-3 and *D > D12-3. See the illustration of the patterns of tone split and merger in Figure
1.

Like Pa-O, all Pwo varieties have four fones with an unusual split in the *A column, i.e. *A > A1-23 while the
split patterns in the *B and *D columns are typical, i.e. *B > B12-3 and *D > D12-3. In figure 1, Pwo (1) is Northern Pwo
while Pwo (2) is Southern Pwo or Western Pwo (Phillips, 2002). The Pwo (2) varieties are mostly spoken in the western
areas of Central Thailand, especially in the provinces of Kanchanaburi, Uthai Thani, Ratchaburi, Petchaburi and Prachuap
Khirikhan. In the *D tone columns of Pwo (1) and Pwo (2), there is a tonal flip-flop: *D > D12 (high) - 3 (low) in Pwo (1)
but *D > D12 (low) - 3 (high) in Pwo (2), as shown in Figure 1.

Fauna

Even though many protoforms in the twenty-one semantic fields (see detfails in the infroductory part) were
reconstructed, only the 73 etyma related to fauna or animals are presented in this paper. They are arranged in an
alphabetical order A-Z started with the English gloss no. 1 ‘ant’ and ending with no. 73 ‘weevil’. For each etymon, following
the English gloss, is the reconstructed protoform. In some cases, the protoforms of TB cognates drawn form Benedict (1972)
or Matisoff (2003) are also given. Additional information is provided under Nofe.

1. ANT *dogll
5 55
Pa-O: thap°2 (N.), tan°° (S.)
Kayan: o
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Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

to11

do33

tQn

1311 (N.), 1% (S.)

tha)'™ (N.), tha) 13 (S.)

Note: The plain voiced *d- was reconstructed because of the onset d- in Western Bwe (Blimaw, Geba) which has /d/

vs /d/ (Henderson, 1997). It is also noticeable that PK *Od- or *d- is always d- in Modern Karen (see no. 30 ‘frog’),

while *d- has become t- or th-.

Sgaw (type 1)

Sgaw (type 2)

*A *B *D
1 ,
33 1" 45,
2 33 1" 45
33 1"
3 21
Sgaw (type 3)
*A B *D
! 55 45’
e ’
> 55 1 45
17
3 33 21
Pwo (1)
*A *B *D
! 35 33 45
33 45’
2 55
3 >3 1" 21

BAMBOO RAT *(owl]) khan[]

*A *B *D
33 31~/21‘ 45‘
33 317721 45
33
1" 21753
Sgaw (type 4)
*A *B *D
55 45’ 21
55 45’ 21
33 31 11"
Pwo (2)
*A B *D
31/53 55 o
55 21
17/31"
117/31 33 45

Figure 1 Development of Sgaw and Pwo tones
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Pa-0: (u®?) khan®" (N.), - (S.)

Kayan: (Fu') khal) °s

Kayah: -

Bwe: khe®®

Kayaw: (ju') kho o

Sgaw: kh03 (N.), kho®® (S.)
Pwo: khe3® (N.), khd°3 (S.)

Note: The Karen regard this rodent as a kind of rat or mouse (*jow|:|, see no. 47) as can be seen in Pa-O, Kayan and

Kayaw. See also no.43 ‘mole’.

BAT *plal’0
Pa-0: pla3 (N., S.)
Kayan: bla"
Kayah: ple', ple3!
Bwe: pl&
Kayaw: pla'
Sgaw: bla® (N.), bla®® (S.)
Pwo: phla® (N.), phia® ® (S.)

Note: Pa-O and Sgaw have tone A while Kayan, Kayah, Kayaw and Pwo have tone B. In this etymon, the PK cluster
*pl- has become bl- in Kayan and Sgaw but phl- in Pwo. The low tone (11) in Bwe suggests *D. The initials and tones

of the word ‘bat’ in Modern Karen seem irregular. | suspect that its cause is language contact.

BEAR *thaml]

Pa-0: tham3™ (N., S.)

Kayan: thal) %3

Kayah: the33

Bwe: the® ®

Kayaw: tho®°

Sgaw: - (N, S)

Pwo: (phi™) 1h93° (N.), (phou®3) thd°3 (S.)
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Note: This etymon has been lost in all of the Sgaw varieties. It was replaced by the word ta33 su3? or ta33 0u®?®
which can be a euphemism for ‘bear’. There are curses in Sgaw, for example, “ta®? su3? wall*?® thi33 noll*® mel*

> sa'”, meaning ‘(I wish) a bear hits your face with its paws’. The generic term for ‘bear’ maybe regarded as a taboo

word.
BEDBUG *graml]
Pa-0: sam33 (N.), sam53~saljs3 (S.)
Kayan: can*
Kayah: Khrg
Bwe: -
Kayaw: cO3
Sgaw: X033 (N.), X033 (S.)
Pwo: - (N, S)

Note: This etymon was replaced by ph953 (S. Pwo) and ph(l35 (N. Pwo).

BEE (Apis cerana) *kwatl]

Pa-0: wat2! (N.) , wat?! (S.)

Kayan: hwel*?

Kayah: wg?®?

Bwe: wg33

Kayaw: hw&33~khwg33

Sgaw: kwel*®, kwe?®® (N, kwe?®? (S)
Pwo: kwg® 5 (N, kwg3 (S))

Note: Pwo, S.Sgaw and some varieties of N.Sgaw have a smooth syllable with tone A instead of a checked syllable

with tone D.
BEE (Apis dorsata) *k-hnell
Pa-0: ne3" (N., S.)
Kayan: nai 3
Kayah: ni33
Bwe: go-nI3
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10.

.55

Kayaw: ni
Sgaw: k9" N, kM nE®° (N.), n&°° (S)
Pwo: nie® (N.), ni’3 (S.)
BIRD *tholl
Pa-0: - (N, - (S)
Kayan: thau!
Kayah: thu"t
Bwe: tho33
Kayaw: thu™t
Sgaw: tho®™, tho'! (N.), thu*®  (S.)
Pwo: thu® (N.), thu® ° (S.)

Note: In Pa-O, it is wa’3 (N.) or wa®®

(S.). This can be regarded as a retention from TB *wa (PB, JM) since the Pa-

O branched out earlier than the rest of the Karenic peoples. It can also be interpreted as a loanword from the other TB

language.
BOAR (wild~) *tholl0 mill
Pa-0: tholzt miss (N.), tholzt mi®s (S.)
Kayan: thaud * ® mis
Kayah: the® ® mit
Bwe: -
Kayaw: tho33 mis33
Sgaw: thol*® mizs (N.), tholzr miss (S.)
Pwo: thol0*® mei®® (N, thuer meist, thulz' mei™ (S.)

Note: See also no.53 ‘pig’.

BUFFALO (water~) *p/b-nall

5

Pa-0: poD21 na’3 (N.), poD21 na’ (S.)
Kayan: bull*® nat

Kayah: pe5 % nett

Bwe: b33 ne33
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1.

12.

13.

Kayaw: pa33 na't
Sgaw: pd33 na'', pc1|:|21 na'"”’, p9|:|4 % ot (N.), p9" na3 (S.)
Pwo: pall2t ng1™ (N.), pall2t na® (S.)

Note: The reconstructed form *boll nall is also possible because *boll was reconstructed for ‘ox’ (see no. 48). The

meaning of *boll could be ‘bovine’ or ‘cattle’.

CATERPILLAR *sill®

Pa-0: sell2r (N, sillz (8.

Kayan: 0i0*s

Kayah: si®®

Bwe: O (?)

Kayaw: si33

Sgaw: sill* 5, sill*® (N.), saill2’ (S,
Pwo: si2® (N.), Oei®, Qeillt (S))

Note: N.Pwo and some varieties of S.Pwo have tone A1 instead of D1. There is also an irregular vowel

correspondence.
CATFISH *~kull'l
Pa-0: khu®' (N., S.)
Kayan: ku®s
Kayah: ku™
Bwe: -
Kayaw: ku'
Sgaw: - (N, ku* " (8)
Pwo: - (N, ku®® (S)

Note: Pa-O and Kayan have tone A while Kayah, Kayaw, S.Sgaw and S.Pwo have tone B.

CENTIPEDE *t/da?"-Obanll

Pa-O: ta*® bap (N, S
Kayan: ta' bal) %3
Kayah: -
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14.

15.

16.

Bwe:

Kayaw:

Sgaw:

Pwo:

da*® bo%, da*® b0°°

- (N, da*® 603, gal*® ol (S.)

Note: *Dbal]D means ‘yellow’.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

CHAMELEON, LIZARD *kwill

kwi®® (N.) kwi®® (S.)
khwi'"
khwitt

Khwi33

khi't

5,

kKhwid?”, khwi't (N.), khwi * (S.)

khwi® (N.), khwi®® (S.)

Note: See also no.44 and no.45 ‘monitor lizard'.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

CHICKEN *chjax0, *chjaN[
Gjc*™ (N., S.)

ci’s

cha33

‘J‘.S 5

1
Qi5 5
ch933, chd® % (N.), cho®® (S)

che3® (N.), chd?3 (S)

(N.), da'' b0 °° (S.)

Note: The final of this etymon cannot be reconstructed. The dummy *-X became *-N and then nasalised vowels in Pwo

but was lost in the other Karenic languages. The pattern of vowel correspondence is rather unusual. If PK had the *-aN

rhyme, the normal correspondence would be —aN (Pa-O, Kayan), -e (Kayah), -€ (Bwe), -O (Kayaw, Sgaw), -& (N.Pwo)

and -0 (S.Pwo) as in no.2, no.4 and no.5. The second element of the initial cluster (*-j-) could also be the cause of

vowel irregularity in this etymon. *chjaND could be another solution, i.e. it is a loanword from Proto-Monic *Tgoalj (>

*chyaan in Proto-Nyah Kur) and >*cai 1 in Proto-Mon) as reconstructed by Diffloth (1984).

CICADA *njql]
n)j
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17.

18.

19.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Dja® (N, - (S.)
JES

jat

je®, ze® (N.), - (S)

jai®® (N, jai®, jait (S.)

Note: In some N. Sgaw varieties, *j- has become z-. The voiced palatal fricative [J] is, in fact, a variant of the onset j-

in Karenic langauges.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

CIVET CAT *thul
- (N.), - (8)

thu't (mi®)

thu33
thu't (mi®?)

- (N.), - (S)

- (N.), thul™ tho)™, thu™ tho)" (S

Note: Sgaw people call ‘civet cat’ tho0*® ses or thol*® se't ‘tree pig" (N.) or tho*? tus po' 0i°° ‘sticky-rice

pig’ (S.).

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

CRAB *chwell

chw&®® (N.), chwgss (S.)

chw&

chwa'!

fw833

chgt

chw&3", chwg!t (N.), chwe *°’ (S.)

5

chwe® (N.), chwe’® (S.)

CRICKET *s-kill
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20.

21.

22.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Note: N.Pa-O has tone A3 while the rest have tone A2. It is khall2' raill* ®

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Note: In Sgaw, the etymon *d—khej|:| had been lost and was replaced by the word ta33ho33, ta%ho®

Pa-0:

K™ (L), k2™ (S)

ki

ki33

det ki®°®

st kizs, Oall2 kiss, sol2t ki® (N.), ta1 ki® ° (S.)

- (N, S)

CROCODILE *s-hmall

- (N), - (S)
0% me=
mo11

$933 ma3"”, Oa ma't, s9°° ma't, sol*® ma (N.), ma

ma33 (N.), ma®”®

(S)

DEER (barking ~) *d-khejll (TB *d-key, *d-kdy)
khi*™" (N., S.)

khi®2

kha33

do' khi® ®

khi®®

- (N -(S)

- (N, khi” b0)™ (S)

DEER (sambha~) *t-khrol (TB *d-yuk)

khjol2! (N.), kjol2' (S.)

45,

in S. Pwo which is not cognate.

° (N. Sgaw).
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23.

24.

25.

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

khjo*?®
khro®°
kho33
kho

ta% x93 (N.), 2> x0% (8.

ta32 x0° 5 (N.), chd® x03"", chd® xo' (S.)

Note: Northern and Central Karen have tone D (D12) while Southern Karen (Sgaw, Pwo) has tone A (A3) which

suggests a voiced initial.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Pa-0:

Kayan:

Kayah:

DOG *thwill (TB *kway, *kwiy)
thwi® ® (N.), thwi®3 (S.)

thwit!

thwit!

thwis

thit"

thwid™™, thwi'?, chwi3™, chwi't (N.), thwi *

thwi® (N.), thwi® ® (S.)

DOVE *(thol) Iwill

55 55

(wa®3) 1wi®3 (N, (wa® ®) Iwi
thau'! Iwi'!
thu't it

tho33 [wis33

thu't i1

tho3™ Iwi'"", tho! Iwi't (N.), thu® °* Iwi®! (S.)

thu® lei'™™ (N.), thu® ®

Iwi® (S.)
EARTHWORM *jg 00
jeld*® (N, S)

Jelz (~callz k0?3

ja% (~khro®?)
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26.

27.

28.

Bwe:

Kayaw:

Sgaw:

Pwo:

Note: The first parts of the compounds in Sgaw and Pwo, i.e. thol*® or tholl2t; che®® or cho®? mean ‘pig’ and

‘chicken’, respectively.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

ELEPHANT *k-chafjl (7B *tshap), *tsan)
cha)®™ (N., S.)

chal) %3

chg33

gg_fas 5

ro" cho®?®

k't cho®, kd' chd”® (N.), kd'' cho®® (S.)

ka' chg3® (N.), kd' chd’? (S.)

Note: This etymon is an Austroasiatic loanword. The etyma meaning ‘elephant’ were reconstructed as *ksalj in Profo-

Waic (Diffloth, 1980) and *ciilj in Proto-Monic (Diffloth, 1984).

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

FISH *dallll

thad*® (N), tha*® (S.)
tall2

te33

da't (-pho)

1033

Note: This etymon has been kept in Northern and Central Karen but has been lost in Southern Karen. A shared

innovation in Sgaw and Pwo for ‘fish” is ‘meat (animal) -offspring’, i.e. J1a®"™ pho33, Jla' pho33 (N. Sgaw), J]a4 5 phu

(S. Sgaw); ja33 phu3 (N. Pwo), ja

Pa-0:

% phu’?® (S. Pwo).

FLEA *kill, *il0 (TB *s-liy, *s-19y)

khid™ (N.), - (S.)

55
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29.

30.

31.

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

khiid*®

55
kla

kle33

kle33

Ki®® (N, S)

khiei?® (N.), khlei®2 (S.)

Note: The tones of Northern Karen (Pa-O) and Southern Karen (Sgaw, Pwo) suggest PK *A while the ones of Central

Karen (Kayan, Kayah, Bwe, Kayaw) suggest PK *D.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

FOX, WOLF *thwill mill

thwi® ® mis® (N.), thwis® mi®3

(S)

thwilt mi33

thwi't mi'!

thitt mi33

thwis'™ MI%, chwi't mi®3 (N.), thwi* * mi® (S.)

5

- (N, thwi® ® meit (S)

Note: This etymon is a compound meaning ‘wild dog": thwi or chwi (B12) ‘dog’ and mi (A3) ‘wild. See no. 23.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Note: See no. 69.

Pa-0:

FROG *Udell

de®® (N.), de% (S.)

daitt

ditt

dies

di"

de3r, dell2t (N.), de? ®* (S))
di3 (N.), di’° (S.)

GRASSHOPPER *Udwel

55

dwe®® (N.), dwe™ (S.)
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32.

33.

34.

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

dweg

dg3s
d811
dwear, dwelzr (N), dwe?®’ (S)

thwe!™ (N.), thwe® (S.)

Note: There are some innovations in Pwo, i.e. PK *d > *d > th and *B > B3 while *B>B12 in the other Karenic

languages.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

HAWK *lek[]
led*® (N, 1ek*® (S)

lid21

o33

et

le

iz, 0% ° (N, 1ait (S.)

izt (N, 10i0*° (S)
HORNET *phriN[

phrim3™ (N.), phrin3™ (S.)

phri %3

phli33

phlu5 s ‘wasp’

phri 55

phid%2, phid® ® (N.), phli®® (S.)

ona3® (N.), phl3i 3 (S.)

Note: In this etymon, *phr- remains phr- in Northern Karen (Pa-O) but becomes phl- in Southern Karen (Sgaw and

Pwo). With regards to Central Karen, both clusters, phr- and phl- can be found.

Pa-0:

HORSE *k-srell

se? (N, S.)
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35.

36.

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

oig*°

.55
Si

00-r1”, O™
si% ri® (?)

5,

ka% se', kall2' Bett (N.), kd' se* °’ (S))

kal2 si® (N.), ka1 0i°° (S))

Note: This etymon is an Austroasiatic loanword. The reconstructed form for ‘horse” in Proto-Monic is *ks&h (Diffloth,

1984). It is worth pointing out that the Modern Karenic languages have different tones, i.e. tone A in Northern Karen

(Pa-0), tone D in Central Karen (Kayan, Kayah, Bwe, Kayaw) but tone B in Southern Karen (Sgaw, Pwo). This fact

suggests the idea that *-h was dropped in NK and SK but became -0 in ck.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

LEECH (land ~) *s-wall
wall2! (N.), wall2t (S.)

Oul*®

55
swa

Su33
sul*?, 0u*® (N, souller (S)

wall2 (N.), wall*?, BWGD4 ° (S)

Note: Pa-0, Kayan, Kayah and Sgaw have tone D1-2 which suggests a voiceless onset, while Pwo has tone D3 which

indicates a voiced one, so *sw- seems to be a good solution for both ways of tonal development, i.e. *D > *D12 due to

the first voiceless element *s- and *D > D3 due fo *w-,

Pa-O:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

LEECH (water~) *k/s-lejl]

leu®® (N.), lieu’? (S.)

go®: |133
Su11 |i33

s 133, 0g® 113, Qo 113 (N.), 1" 1 (S.)
55

lei (N.), lei®", lei'" (S.)

the onset of the root, which is a voiced sound.
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37.

38.

39.

Note: Pa-O seems to have a strange rhyme.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

LEMUR (flying™) *p/blel

phiill2t (N.), - (S.)

pla®
blis3
ple33

phiil* ®, pnii2t (N.), plait (S.)

phiaill2t (N.), phici* ® (S.)

Note: Tone D12 in N. Pa-O, Bwe and some N. Sgaw varieties suggests PK *pl- but tone D3 in Kayah, both N. and S.

Pwo and also S. Sgaw indicates *bl-. It is noticeable that both *pl- an *bl- become phl- in Modern Karen while *phl- is

likely to remain phl-.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Note: The rhyme of this etymon is problematical, due to the lack of data from Pa-O.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

LORIS *k-ch( )NO

cha®®

ko™ che® (N.), fa" chi®® (S.)

chai®® (N.), chei®s, korehai®s (8.

LOUSE, INSECT *grall

54 55

sa 3 (N.), Ga (S)
C011

khre't

Ca11
xa' (N.), xa3' (S.)

xa'" (N.), xa® (S.)
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40.

41.

42.

. . S5 s )
Note: In Modern Karen, this etymon never occurs alone but always in compounds, such as ch "3 xa3 ‘chicken louse

(S.Pwo), ta'" pho33 xa''" ‘insect” (N. Sgaw) and so forth.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

LOUSE (head~) *swiX®, *swiN® (TB *sar, $ar)

155
st

(N.), si® (S)
01
so't
Bort
sit

45,

sud?”, su (N.), su (S)

sa® (N, 03i°° (s)

Note: Similar to the etymon ‘chicken’ (no. 15), the reconstructed final of the etymon ‘head louse’ is the dummy *-X. This

PK *-X became *-N and then —\7@ in Pwo Karen while it was dropped in the other Karenic languages. The

second element of the cluster onset (-w-) causes the lip rounding and backness of the vowels in Kayah, Bwe, Sgaw

and N. Pwo.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

MAGGOT *hlon)l

55

lof)® ° (N.), lo)® (S.)
lo™
[oM
lo%3
19

45,

1227, o (N, 19%°7 (S)

Il (N.), 1oU®° (S)

Note: With regard to the *B column, there is no split as in Kayan, Kayah, Bwe, Kayaw and some Sgaw varieties, or a

split between B12 and B3 as in Pa-O and Pwo. Due to the pattern of tone split in the *A column of Pwo Karen, i.e.

between A1 and A23, three types of lateral sounds were reconstructed: voiceless (*hl), preglottalised (*|:|I) and voiced

(*1). As for the split pattern of the *B tone, it is impossible to tell whether the onset of this etymon is *hl- or *LlI.

Pa-O:

Kayan:

Kayah:

MILLIPEDE *k/s-wqjl’[]

55

c0”% we® (N.), cot we®’3 (S.)

Ballz kot wiss

.55

Si ko®®

will
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43.

44.

45.

Bwe: -

Kayaw: te” we33
Sgaw: sil*® wort de (N.), si”® wa de’® (S.)
Pwo: wai (N.), waid"™, wai'l, Bui11 (S.)

Note: Pa-0O, Central Karen and S. Pwo have tone A3 while Sgaw and N.Pwo have tone B3.

MOLE *(jowll) will (TB *bwiy, *bway)
Pa-0: Gu®3) wiss (N.), (u®®) wi’3 (S.)
Kayan: -
Kayah: (o) wi't
Bwe: wis3
Kayaw: (ju') wis3
Sgaw: wi33 (N.), wi33 (S.)
Pwo: wei®® (N.), weid", weilt, [_))ei11 (S.)

Note: To the Karen, a ‘mole’ is a kind of rat. See also no. 2 ‘bamboo rat’ and no. 47 ‘mouse, rat’. The Kayan use Ju'

ta" ha* ® which is not a cognate word.

MONITOR LIZARD (land ~) *khwoll
Pa-O: - (N.), - (S)
Kayan: (khwi' re33) khoO*?
Kayah: khwo ®
Bwe: -
Kayaw: (to33) ko33
Sgaw: (o khul*® (N, khoul2! (S))
Pwo: khaud*® (N.), khoulz2' (S))

Nofe: The highland Pa-O (N. Pa-O) use lem®3~1en”3 and the lowland Pa-O (S. Pa-0) use 1Em33 which is a Tai loan.

Unlike the other Karenic languages, Kayaw has unaspirated onset.

MONITOR LIZARD (water~) *k-re”/*tre”
Pa-O: - (N.), - (S)
Kayan: (khwi't) re33
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46.

47.

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

(ta™ khwa® ® ta') re3s

tre®®
(T65 5) re®®
krel* 5, kot re®® (N.), re®?® (S.)

- (N.), Yel*™, Yei' (S.)

Note: Some varieties of N. Sgaw have tone D while most of the Karenic languages have tone A. In Bwe, *k-re

becomes *t-re and the animal prefix *k- is dropped (*k-r- >r-) in Kayan, Kayah, Kayaw, Pwo and S. Sgaw.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

. . . . . 45 5
Note: There are lexical innovations in Southern Karen, i.e. mO il , pha®

MONKEY *k-jol]
jod*® (N, jud*? (s)
jolt

jo%

jo'

J'933

laill2t and cha®® Dowt in N. Sgaw, N.

Pwo and S. Pwo, respectively, for ‘monkey’. Probably, the etymon *k—joDD is related to the word ‘gibbon” in Sgaw and

Pwo: kd™ ju®, zu® pva' (N. Sgaw), kd' ju® pha® (S. Sgaw), kall2! ji33 pha® (N. Pwo) and k3% ji’3 pha® (S.

Pwo). In N. Sgaw, ju®* (A) means to swing’ and p¥a'" (B) means ‘forest’; therefore, the literal meaning of the word

‘gibbon’ is ‘animal (*k-) swinging in the forest’.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

MOUSE, RAT *jowll (TB *b-yuw, *b-yow)

ju’a (N, ju®®

(S)
Ju

jo!

jut

jut

jit, zin (N, i3 (S)

jou' (N.), jou33 (S.)

Note: See also no. 2 ‘bamboo rat” and no. 42 ‘mole’.
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48.

49.

50.

51.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Note: Some groups of Pwo people call an ox “something having horns”,

OX *boll

pho”3 (N.), po”°

pau't
pu't
bo33

pu11

e.g. chd®® ni’s (S. Pwo). In N. Sgaw, ‘ox’ is

ta" to0*® or kio™. The word kIO could be a loanword from Mon, i.e. khlD w (< Proto-Mon *kIE€ 9  (Diffloth,

1984)).

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Pa-O:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Note: This etymon

PANGOLIN, ANTEATER *jol]
Ju® (N), - (S)

Jauss

jut, just

jo® (-00%)

juse

jo3 (h03", h'), zo% (ho'!) (N.), ju® (hol*®) (s))
- (N, jiar, jin (s)

PARROT *(tholl) kill

khitt
khwi't (?)

k(h)i®®

Kitt, khit"

ki (N, ki*° (S)

kei® (N.), kei’ ° (S.)

should be ki®"™ or ki (tone B12) instead of kill! (tone D3) as in N. Sgaw.

PEACOCK *(tholl) brall[]
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52.

53.

54.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

- (N, - (S)
pro|:|21
phre33
(tho33-) ba'!
pro33

bY0D21, thoD21, phroD21, pWGDZ‘ (N.), p¥a'” (S.)

sialz' (N, ¢jal® (8

PHEASANT *(tholl) rell0

re
vill2t (N, vait (S.)

vaill2t (N, vaill*® (S)

Note: It is Gja®? tham3"” in S. Pa-O. Cja®, the first part of the compound, is in fact Cja3" ‘chicken’ (31>33). This

suggests that Southern Pa-O people view ‘pheasants’ as ‘chickens’ not ‘birds’.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Notfe: See also no.

Pa-0O:

PIG *tholO
tholl21 (N., S))

thaul * ©

thg®°®

tho3
tho33

tho*® (N, thol21 (s.)
thod* ® (N.), thul2t (S.)

9 ‘wild boar’.

PORCUPINE (big kind) *sunl]

sun’’ (N.), s9m33, s9n3 (S.)
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55.

56.

57.

Kayan: ewalj“

Kayah: sit

Bwe: O

Kayaw: su"

Sgaw: - (N.), su”® (S,
Pwo: - (N.), - (S)

Note: The lexical innovations in N. Sgaw, N. Pwo and S. Pwo are pO33 dol]* 5, po|:|21 do*® and cho® vaull*®

chu®® ‘somefhing shaking off its hair (spine), respectively.

PORCUPINE (small kind) *s-Uball
Pa-O: - (N.), - (S)
Kayan: bi®s (?)
Kayah: se33 be33
Bwe: -
Kayaw: sa’® ba’?
Sgaw: ba® (N.), ba® ® (S.)
Pwo: - (N.), 09°° ba*, 09°° ba't (S))

Note: Kayan has an irregular vowel.

QUAIL *(tholly hrwill (?)
Pa-O: ri0*° (N, - (S)
Kayan: rwill* ®
Kayah: rwi® ®
Bwe: -
Kayaw: ris3
Sgaw: p" wi33 (N.), po" wi®?® (S.)
Pwo: phu33 wei33 (N.), wei® (S.)

Note: The reconstruction of the tone of this etymon is problematical, due to tonal variation, i.e. fone D in Northern and

Central Karen, tone A in Sgaw but tone B in Pwo.

RABBIT, HARE *p-dgl
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58.

59.

60.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

- (N, - (S)
dg’s

de

pO® (g3
ds 55

pa™ dess, patt de® ® (N.), part thel2t (S)

pa® de°°, patt de”3 (N.), pd3' de3, pa% thell2t (s))

Nofte: In some S. Sgaw and S. Pwo varieties, *[d > *d > th- and tone *A > D.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Note: There is a lexical innovation in Southern Karen: chd33 phODZ‘ (S. Pwo) and ta%3 pho|:|4 > (N. Sgaw).

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

SEROW, MOUNTAIN GOAT *jgill  (TB *kue.l, *kyi(.]))

Jai® (N.), - (S)

Fai®

je

ji

ji

- (N, - (8)
- (N, - (S)

SHEEP *so™®

55

s9°° (N.), s0% (S.)

0033

0u°

Note: This etymon has tone A in Kayan, Bwe, Kayaw and Sgaw but tone B in Pa-O and Pwo.

SKINK *bigl0
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61.

62.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

pled*® (N, pied*? (s)
pISDZ‘

plg3?

. 55
bli"" (ca

)

ple33

pielz, phied”" (N.), plet™ (S.)
phiel2 (N.), phied*® (S.)
SNAIL (land~) *khlo™"®

khio™™ (N.), - (S.)

khio®3 (?)

khlo33

khlo3", khlo™ (N.), khiu* ® (S)

khius® (N.), khiu® ® (S.)

Note: In Kayan, this etymon has tone A instead of tone B like the rest. Also, the vowel should be au not o. Language

contact could be a cause of vowel and tone irregularity in Kayan. See also no. 62 ‘water snail’

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

SNAIL (water~) *s-nywill

gwi®® (N, Qwi® (S.)
Hwit

02°° mis

sitt mit"

- (N), - (S)

- (N - (S)

Note: This etymon has not been kept in Southern Karen. The word khlu (B12) is used for both ‘water snail’ and ‘land

snail” with different modifiers, for example, khiu®® mt

also no. 60 ‘land snail’.

® “water snail' and khiu® ® kiaill* ® “land snail’ in S. Pwo. See
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63.

64.

65.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

SNAKE *rowl] (TB *b-ru.l)

5 55

ru 3 (N.), ru (S.)

rou' (?)
ro', ru3!
Ru33

ru't

Vi (N, Vit (S)

You'", You3' (N.), Bou33, vi®® (S.)

Note: Mostly, the PK final nasals were reconstructed from those that have been retained in Pa-O. This etymon in Pa-O

has the CV@ syllable structure or open syllable. However, it is quite unusual that in some S. Sgaw and S. Pwo

varieties, the word ‘snake’ has a nasalised vowel i (S Sgaw) or the nasal vowel 0 (S PWO). Perhaps, the

final *-w became nasal (*-N) and then a nasalised vowel (v).

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

SPIDER *gan)ll

(ku)®) kal)® (N.), (jON?1) kal) °3 (S.)

kOIJ 33

9011 - gu11
kD33

-(N). - (S)

pu't khe > ®, phu® ® Kha®s (N.), khd', khds™ ()

Note: The etymon *gol][l has been retained in almost all of the Karenic languages, except in Sgaw, ‘spider’ is an

innovated word, i.e. k9! pd33.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

SQUIRREL *hiill

.55

i°° (N, 11 (S.)

litt (?)

042, 0% ° e N, it °

(S)
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66.

67.

68.

Pwo:

lei®® (N.), lei’ ° (S.)

Note: N. Sgaw has tone D12 and Bwe has tone D3 (suggesting *I-), while the rest have tone B12. Tone B12 and tone

D12 indicate a voiceless onset, *hl- or *[I.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

TERMITE (winged™~) *bill

phi®3 (N.), pi°°

(S)
pit

pit"

p933 0

pitt [in

pi'™ (N.), pi*' (S)

phai®, phgi® (N.), ph&i3' (S.)

Note: The B3 tone in Pa-O, S. Sgaw, some N. Sgaw varieties and S. Pwo indicate that the onset of this etymon

should be *b-. Pwo vowels are irregular. S. Pwo has tone A23, while N. Pwo has tone B12. The reduction of the

original compound into a monosyllabic word could have been the cause of these irregularities.

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

TICK *khejl]

khit

kho't

khi™

khitt

khist™, khitt (N.), khi*®  (S.)

khei®® (N.), khei® ° (S.)

TIGER *k(h)ell (TB *d-key, *d-kdy, *k-key)
ke3™ (N., S.)

khai® 3

khi®?

khi® ®

khi®®

khe™ ji™ ‘lion (N.), - (S
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69.

70.

1.

Pwo:

khiz® (N.), khi’3 (S.)

Note: The word meaning ‘tiger’ in Sgaw Karen is bolJa soD21, polJa 90“, b2 5053, pola SQDZ‘ Ool2' or bo1

sol]*® [ol depending upon each variety; however, khe®? (A) is found in the compound meaning ‘lion’, i.e. khe33 ji“,

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Pa-0O:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

Pa-0:

Kayan:

Kayah:

Bwe:

Kayaw:

Sgaw:

Pwo:

TOAD *(ldelly sowl

de®® su®® (N.), de% su® (S.)
daitt Qut

di'! so"

diz3 Ou

di't su't

de sisr (N), de® si® ()

dizs sou®, di®® Ou (N.), di®® sou®?, di®® Qou®?® (S)

TORTOISE *k(h)iill0
kiel2t (N.), kiill21 (S.)

khiid*®

ki®®

khliz

khiis2

kniild*® (N, khlaill2 (S.)

khiaild*® (N.), khlaill2!, khiail® (S.)
VULTURE *hia)™*® k-da0

18n° ° tal*® (N, ta® 1on® tal*® (S)

|811 TG33
193 da® ® (?)

lat! tg33

1033 kall2 tal2r, 103 k@' tal2! (N.), 1038 kO™ tat” (S.)

1£3° ka2t tha2' (N, 10°3 ka2t thall2t (S.)
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Note: In some N. Sgaw varieties, vultures are called “tho3'™ ta' Di”, thot tat 0il*® or tho't tall2" DiDZ‘“, literally
this means ‘roften-thing birds’. This could be an Austroasiatic loanword. In Praok-Wa, the word meaning ‘vulture’ is

(sim) klal) cul (from the author’s fieldnotes collected in December, 1995).

72. WASP *danl) Odell
Pa-0: lok*® kall2t de3 (N.), - (S.)
Kayan: daull*® dai®s
Kayah: dis3
Bwe: -
Kayaw: di® 5
Sgaw: 11 de%, 1311 de” ° (N.), 113 de”® (S.)
Pwo: Al di® %, hat di®s (N.), 1hd™ didr, hd™ dirt (S.)

Note: To the Sgaw and Pwo, ‘wasp’ is a sub-species of ‘ant’. See also no. 1 ‘ant’.

73. WEEVIL *ron
Pa-O: ron)°3 (\.), ro)® ° (S.)
Kayan: ro'
Kayah: rot
Bwe: -
Kayaw: rot
Sgaw: Yo (N, Yi3 (S)
Pwo: vaul (N.), pou®, v633 (S.)

Conclusion and Discussion

Among the seventy-three etyma, twenty-one etyma, i.e. no. 1 ‘ant, no.7 ‘bee’ (Apis dorsata), no. 8 ‘bird’, no. 10
‘buffalo’, no. 14 ‘chameleon’, no. 17 ‘crab’, no. 23 ‘dog’, no.24 ‘dove’, no. 26 ‘elephant, no. 28 ‘fled’, no. 30 ‘frog’, no.32 ‘hawk’,
no. 47 ‘rat’, no. 49 ‘pangolin’, no. 51 ‘peacock’, no. 53 ‘pig’, no. 57 ‘rabbit’, no. 60 ‘skink’, no. 67 ‘tick’, no. 69 toad and no. 70
‘tortoise’, are not problematical because of the availability of data for reconstruction from all of the languages selected as
representatives of the three major branches of the Karenic languages. In addition, the Karen seemed to be familiar with these
animals and could quickly recognise them when the pictures were shown to them during the interviews. It is also possible
that some of the etyma are loanwords from Austroasiatic languages, especially Mon and Wa; for example, no. 15 ‘chicken’,
no. 26 ‘elephant’, no. 34 ‘horse’ and no. 71 ‘vulture’. The names of some aggressive wild animals, such as no. 4 ‘bear’, no.
68 ‘tiger’ efc., have become taboo words and have been replaced by euphumisms as in Sgaw Karen. In the modernised

mountainous areas of Thailand, | noticed that children remember fewer and fewer animal names in their own languages,
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especially non-domesticated animals, due to compulsory education with Thai as the medium of instruction, good
transportation, the mass media and tourism. Sooner or later a similar phenomenon will occur in Myanmar. In the near future,
only a few Karen animal names will be in the lexicon. A decrease of Karen words with an increase of Thai loanwords for
animal names could provide a good case for studying “language change in progress” or “change in apparent time”, with

regard to vocabulary loss and morphological change as well as sound change.

Acknowledgements

| would like fo express my gratitude fo the Thailand Research Fund (TRF) for funding the Karen Linguistics Project
for three years from 2009-2012. Many thanks go to my Karen friends and the local authorities for their kind co-operation. |
also feel thankful to my research assistants, Karnthida Kerdpol and Sujinat Jitwiriyanont, for typing the manuscript and
providing all kinds of assistance. Lastly, useful comments and suggestions from James A. Matisoff, David Bradley and

David B. Solnit made me be more careful when drafting my research report.

References

Benedict, Paul K. 1972. Sino-Tibetan: A conspectus. New York: Cambridge University

Press.

Bradley, David. 1997. Tibeto-Burman languages and classification. Papers in
Southeast Asian linguistics 14, ed. David Bradley, 1-71. Canberra: Pacific
Linguistics.

Burling, Robbins. 1969. Proto-Karen: A reanalysis. (Occasional papers of the
Wolfenden Society on Tibeto-Burman linguistics vol 1). Ann Arbor, Mil:

Department of Linguistics, University of Michigan.

Court, Christopher [trans.]. 1972. Two-way and three-way splitting of tonal systems in
some Far Eastern languages. Tai phonetics and phonology, eds. Jimmy G.
Harris and Richard B. Noss, 58-86. Bangkok: Central Institute of the English
Language (CIEL), Ministry of University Affairs. [Translation and expansion of

Haudricourt 1961)

Diffloth, G. 1980. The Wa languages. Linguistics of the Tibeto-Burman Area 5. 2: 1-
182.

Diffloth, G. 1984. The Dvaravati old Mon language and Nyah Kur, 402 pp., maps.
Chulalongkorn University Printing House (on behalf of the Mon and Nyah Kur
Linguistics Project].

Haudricourt, André-Georges. 1946. Restitution du Karen commun. Bulletin de la Société Linguistique de Paris 42: 103-111.

Haudricourt, André-Georges. 1953. A propos de la restitution du Karen commun.
Bulletin de la Société Linguistique de Paris 49.1.129-132.

Haudricourt, André-Georges. 1961. Bipartition et tripartition des systemes de fons dans
quelques langues d'Extréme-Orient. Bulletin de la Société de Linguistique de
Paris 56.1:163-180.

Henderson, Eugénie J. A. 1973, Bwe Karen as a two-tone language? An  Inquiry into  the
Interrelation of pitch, tone and initial consonant. Paper presented at the 6ﬂq

International Conference on Sino-Tibetan Languages and Linguistics, San Diego.

Theraphan Luangthongkum 30



Henderson, Eugénie J. A. 1997. Bwe Karen dictionary: with texts and English-Karen
word list (2 vols). London: School of Oriental and African Studies.

Jones, Robert B. 1961. Karen linguistic studies: Description, comparison and texts.

Berkeley: University of California Press.

Kauffman, William G. 1993. The great tone split and Central Karen. University of
North Dakota: MA thesis.

Lewis, M. Paul (ed.), 2009. Ethnologue: Languages of the World, Sixteenth edition.Dallas,
Tex.: SiL International. [Online] Available at: http://www.ethnologue.com
[Accessed 14 May 2012).

Luce, Gordon H. 1959a. Introduction to the comparative study of Karen languages.
Journal of the Burma Research Society 42.1:1-18.

Manson, Ken. 2001. Review of David Solnit's Eastern Kayah Li: Grammar, texts,
glossary. Notes on Linguistics 4.4:234-236.

Manson, Ken. 2009. Prolegomena to reconstructing Proto-Karen. LaTrobe Working
Papers in Linguistics 12.

Manson, Ken. 2011. The subgrouping of Karen. Paper presented at SEALS 21, organised
by Kasetsart University, Bangkok, May 11 - 13, 2011.

Madtisoff, James A. 2003. Handbook of Proto-Tibeto-Burman: System and philosophy of
Sino-Tibetan reconstruction. Berkeley: University of California Press.

Phillips, Audra. 2002. The West-Central Thailand Pwo Karen people. Minority language
orthography in Thailand: Five case studies, eds. TU-SIL-LRDP, 69-83. Bangkok: TU-
SlL-Language Research and Development Project.

Shintani, Tadahiko. 2003. Classification of Brakaloungic (Karenic) languages in relation to
their tonal evolution. Cross-Linguistics studies of tonal phenomena: historical
development, phonetics of fone and descriptive studies, Shigeki Kaji (ed.), pp. 37-
56. Tokyo: Research Institute for Languages and Cultures of Asia and Africa, Tokyo

University of Foreign Studies.

Solnit, David B. 2001. Another look at Proto-Karen. Paper presented at the 34ﬂq International
Conference on Sino-Tibetan Languages and Linguistics, Kunming.

Theraphan Luangthongkum 31



Ge wnyBuoyibuen ueydelsy L

I0af, (@8) ¢ (13U (219) geleu (z1@) W (219) Lelu (@) wep (8) «cap (@) ou (@) ,ou (219) ecliou (@19  lieu ey, U
oy, (a1g) ;1w (219) cclw (cg) 8w (219) oW (g) wiw (9) e () Liw (g) 10w (219) oW (z19) , jow [euu, -wry/uy,
[(sipw) no poaids o}, (e2v) ¢ g%P (e2V) 1P (2iv) g PP (V) &P (21v) g g%P (21v) cc3pP (21V) ecop (21v) €gOP (21V) 1eop (21V) 1cop [oP0« PMs
J00ys 00quIDg, @8 . .cq (@19) g3q (2@ ,ca (21) .eCa (@) uca (9) eedg (8 w39 (@) wling (219) eliog (@8  (iog gL, -a[).
Juswaioxa ‘Bunp, (@9 4.0 (218) el (@9 .,°0 (218) o) (@ (¢eq) u1 @ (9) wiofy (218) o] (z1@) ¢ .o 0°0« O«
o, (=) (219) 0wt (@@ 0w (218) 1o (8) o (@) ecoupt (@) wouy (@) w0 (219) 0¥ @8 ¢ ™ 2% Ay
1om, (e1g) 0 (219) ecCO (@@, ,co (219) .eCo (g) ,,00 (@) ecCO (@) ,,00 (g) ,,noo (21Q) cnoo (z1g) ¢ (oo [cox o,
BAILID O}, - - - - (@) net (9) ecop (8) oy (@) wret (219) ec€t (219 , e Oetk by
[(sBuiyt
Jay 300] o4, - - - - (8) ued (8) «0q (9) uod (8) wyied (219) eced (@@ ed ged. -d,
fiopiaysafi JuBIu 4sD), (z1@) ;P& - (@) bu~ (V) ~eeby (@) ¢ Pu~ (@) ee3uU~ (21V) ecdU~ (@) wou~ (21V) ecU~ (21) 10y~ 0-0PU~« U,
Jojs, (z19) , ;ou3 (219) ecDfs (2@ 0w (21@) Ledyo (@) woyo (@) e (@) neyo (@) woyo (219) bYo (219) (oW [e9. Iy
aIp o} ‘poap, (V) €199 () gelos (@) 4 18 (V) el (awv) ¢ 18 (@v) ;19 (21V) ec€S (@) e 19 (21V) 1els (21V) wels Ofes, -s,
Joa, @8 ;o (219) ee0l @8 o (219) seol (@ wol (8) ee31 (@ ual (@) uol (219) el (@18) ¢ o {014 I/
fauow ‘Janjis, . - - . (ev) (@), 0u (219) ect4 (21v) mm_wce: (Z1V) U ens (Z1Y) cue! gunay, -1/,
Jooquiog, (a19) , ;om (219) ecoMm (zi@)  ,om (219) _icom - (8) ecQU (g) am (@) omy (219) ecDM (z1@) 4 ;om oMU, -my,
Juoy, - - @w) , ou (V) eeoll - - (21v) ecell (21v) ¢ ol (21v) 10l (21v) 0T gohu, -G/
[fispa, (hv) mmo.ﬁ (1v) mmo_. (z1v) g mon. (¥) el (z1v) ¢ m:_. (z1v) ¢ mo.ﬁ (21V) eenl (z1v) mm_._n_.ﬁ (21V) w0l (21v) ol _H_>>o:,c* -Uy,
(ojosiop sidy) sag, (v) e () e (21v) 4 8u () ee3U €M (av) 4 (V) ec1u (€6) (21V) eelu (21v) ¢4 lou (21V) .iedu (21V) .eu [Jeuu-, -uy,
M, (1) ¢ ow (1) geowl (21v) 4 jow (V) ecbW (ev) ow (ev) 3w (21Y) oW (21v) ¢ ow (21v) 1eow (21V) 10w [JPWu, -wy,
JaHa, (219) ¢ owt (219) ceoU @ 0w (219) Lcou (9) uou (9) cea (8) wauy (9) wou (218) ccout (219) 4 oW oW, P,
Inuind (1¥) ¢ oY (1¥) 4eduo (ev) ;o (V) ecbUYo (2v) 4 ;oW (@) ;of (21V) ec0Uo (21v) ¢ 040 (21V) 1ebyo (21V) 1edyo [jouo. Yo,
Jejom, (V) ¢ t1ou (V) gelou (@v) ¢ (V) eelUt (@) ¢ (21v) ¢ W (21V) ec€Ut (@) eg TW (21V) selyt (21Y) selut Ut Ui,
upig “Joyo, (1) ¢41ud (1v) geud (ev) , ;oud (V) ecoud (2v) ud - (21V) eelud (21v) ¢ 1oud (21v) e8yd (21v) e8yd [oud, -uyd,
SS0|9 omd 'S omd ‘N Mmobg ‘g MDBg ‘N MDADY amg yofoy upfby| 0-bd ‘'S 0-bd ‘N uaID-0}0.1d

S|9SU0 UBIDM-0j01d | 9|qDL



9¢ wnybuoylbuenT ueydelay L

[4op+ ‘uowiny-] o, (@) . noud (21) ecnoud (@9, 1ud (219) seeiud (a) welud - (@ weiud () wneiyd (219) cclioid (@@ ¢ fond Gomud, -lud,
Jossul ‘asnoj, (£9) eeDX (€9) DX (€9) DX (€9) ..DX (@) oo - (@) wauuy (@) oo (€9) ;09 (€g) ¢ 08 o8, -6,
JbBngpagq, - - (eV) eeCX () eeCX (eV) eeCo - (V) 34Uy (eV) eclioo (ev) ¢ Wos (EV) ecWos _”_Eckm\__”_* _m\.ﬁ_*
(a1doad Jo) plo, (€9) eebUd (eg) 0fs (€g) we0rd (e@) woad (, , 1os) (@) youd (8) ee3MQ (e0@) (@) nouyd (@) ,oid (eq) , ,oiud (@) ¢ bayd [oLa-s, -1q,
(~J8jom) piozi| ojiuow, (€2v) . - (2w) ¢ o1 (V) ec0d € (@) o (21v) ¢ gon (21V) el (EV) el - - et /e -Bi/k,
duys ooquiog, (1¥) €400 (1v) 4e0f8 (2v)  b&9 (V) ecDRS (e1v) ;08 (2v) ;399 (21V) ec0S (21v) ¢ ,09 (21V) DS (21V) 108 [joss.. -1s,
Hip fipog, (z19) ¢l (219) 1o (z19) RS (219) _elx () - (@) neauy -- (219) ecu (z19) g oW O, -1,
110g o, (1) ¢ oud () cecud (@v) , cud (v) eecud (@v)  oud (€V) eeclud (21v) ecoud (21v) ¢ cud - - [ciud, -yd,
yipaulepun ‘mojeq, (€@ o (€Q) [0l (€a) ol (€Q) [0l (€Q) ecCl (@) w31 (€Q) el (€Q) r2[o! (ea) ., o (eq) ., oI 0ol N
Upjjol, (€9) el (eg) w& (€9) 1e0& (€Q) wex (@) 1 - (@) (@) 101 (eq) e (eq) €g®d 09« -y,
D1 ‘@snow, (€8) ecnof (€8) unof (€8) weif (€8) wif (@) wnf (e€) wnf (@) uof (@ unp (ea) ;N (€8) eyl Mo, N
(tuspou) sjous, (€2v) ielom (€2v) lom (€V) ecm (V) e (€V) ectm (€V) ectm (€v) nim - (EV) ¢ im (€V) ectm 0™
(pupy ay} o) wiod, (1) ¢ 0f (1w) geof - (V) ecoll - - (ew) wofl (ev) e[ (eV) e g0f (€v) ec0f gou
03, (£9) eeOU (€@) wsu (€@) iepu (e@) wou (@) uou (8) ee3u (@) weu (@) wou (e@)  ,ou (€@) ¢ ou (oY -u,
2pw o} ‘0p o}, (eV) oW (ev) 4 3w (eV) eebw (V) ecOW (EV) ecbW (eV) ec3W (eV) now (€V) eebuw (ev) ¢ ouw (£V) eebUW oW,
4oy “JuBiuns, (€8) et (€8) wnupt (€8) 1t (€9) o (@) wn - (@) wnt (@) woy (€8) ¢ o (€8) ¢ ;0w 96, 5,
Hos ‘Bunof, - - (€Q) 100 - (g) .o (@) ee3f (g) .80 (@) 0o (eq) 00 (€8) ¢ U0 0°0« O«
(ssIpasu) poaiyy o}, (€8) ecnouy (€) unou} (€8) et (€9) uti (G () wrp (a) ot (@ uni (€q) ¢ Nt (€9) ¢ nul gmop, P,
UsinBuyxa of, (€q) ¢, [rud (€Q) re[oud (€q) wiod (€Q) rzud (@) eed (€Q) w19 (€Q) ectd (€q) zd (210) w2d (21Q) reged 009 -a,
Uiuow ‘oo, (€2V) 1Dl (e2v) ¢ .0l (@) ol (V) eeOl (2v) ¢ (ol (2v) ¢ 3l (21Y) ecol (21w) ¢ 40l (21Y) 1e0l (21¥) 10| eI Ik
Mmooy, @8 o (219) esto] @9 .,n0 (@9 e (@ w - @ w (@) 0o (@18) ewis] (@8 ¢ .u3[ N3 g
Ssnojjep, (@18) 4 gmp (219) M) - - (@) um - (@) wm (@) wimp (218) elm) (@19 ;M 0O« M
JDaw ‘ysayy, (z19) 4 of (219) eedl (2@ 00 (219) aeoll (@) nof - (@) nof (@ uo (219) eedl (z1@) ,  of [euu/U . R
SS0|9 omd 'S omd ‘N Mmobg ‘g MDBg ‘N MDADY amg yofoy upfby| 0-bd ‘'S 0-bd ‘N uaID-0}0.1d

(penujjuoo) sjesuo UsIDH-0j0l4 | 8|gDL



/€ wnyBuoyibuen ueydesay

anop, (€8) ectmi~ (€9) oI~ (€8) weimi~ I~ (a) wli~ () ectmi~ (a) wimi~ (@) wimi~ (€q) (€9) ¢4 Mi~ "M~ M,
4004, (€9) ectog (€Q) wea (€9) el& (€9) wa (@) wu (@) el (ecDU) () nimi (@) wimi (e@) m (€8) ¢ 1M gy M,
Jipus Jajom, - - - - (@) 1w (y1s) (@) et ( c€0) - (@) wiml (219) el (@ia) , mb OmG-s, -,
Sof, (€Q) ee3Mmu (€9) w3w (€g) 1e3wW (€g) now (@) n3w - (@) ,ow (@) n3mw (e@) 4 3mu (€@) ¢, 3Mmu [3mu, -muw,
pupgsny, (€2V) 1cdM (€2v) ¢ ;oM (EV) ecOM (V) ecOM (EV) ecnM (EV) ecOM (eV) 1om (€V) ccOMB (eV) e oM (EV) ecOM [JoM6, -mB,
oy, (eQ) 4, [euw (€Q) re[Jou (€Q) n34 (€Q) e[]3u (€Q) eent (21Q) ec3ut (€Q) echt (€Q) e (eq) 4,03t (ea) 4 ,O3u OOsmes -mp,
Jaddoysso.b, (€Q) ec@MUY} (€Q) .omuy (@g) 4 ,3mp (219) .e3MP (a) u3p (@) ec3p - (9) u3mp (219) ee3Mp (@19)  ;3MP 03MP[« My
(e2v)  .omQ

B2Hum, (£-2)icomy (€2v) =, 3M[] (av) ; jom (V) ecbm (awv) ; na (av) ;.09 (21V) «nq (21v) ¢ ;nog (21V) 1eomq (21Y) 1eomq PMma]« -Ma[],
Jouind, (219) 4 14~ (219) ecodi~ (@9 4, P~ (¢€Q) iz~ (@) whi~ () eclluPi~ (@) wimui~ (@) wipi~ - (@19) 4 B~ [P~ (M),

(21 (z1@)
Mons oy, we[]lom ?mmv - - ¢y O™ (.es) (Q) eclo - (z1a) g g!M (z1a) ¢y [0 (z1Q) 1z[no (21Q) 12302 [Pmo, -Ma,
poojg, @9 . (219) ceims @@ ms (219) uems () uns (@) ceimg (@) wims (@) uimg (219) ceims (@18) ;  Ims Oms, -ms,
Wof, (z19) 43 (219) ee3u (@) 4, 3mu (¢€g) w3mu (@) w3y (9) ee3mu - (@) w3mu (219) ee3mu (219 4 3mu [13Mu[]/uu, -Mur)/uy,
upuy, (17) ¢ ,OMUY (17) oMy (21v) oMy (V) ecDMUY (21v) ¢ Nt (21v) oW~ (21¥) eenuy (21V) ¢ ;nouy (21¥) 10U (21V) 1c0u QoMU -MU,,
oo, (219  ;omup (219) ccomyo (@@, 3Mmuw0 (219) ue3Myo (@) u3yo () ce3Mm [ (@) ,.omyo (8) n3muo (219) ee3Myo (219) 4 3Muo [3Muo, -myp,
Bop, @) ¢ mut (218) ectmu @a) o, mu (218) cimuy (@) wiu (9) eelmuy () wmyy () wmyy (218) cctmu (@8) ¢ mut MUk MU,
([po) 1B, (219) ¢ mut (V) ety (21v)  ¢t1aud (V) eclayd (2v) ud (21v) § imyd (21V) eeimud (21V) ¢ 1myd (21¥) eimyd (21V) etmyd [Hud, -yd,
(juoydaje up Jo) suny, (g2v) 0lw (e2v) Clu (eV) eenw (V) ecClw €% - (¢€q) wcia- (eV) wow (EV) ecCcW (ev) e cw - ONCIw-, -ju,
fiom ‘yod, - (€2v) ¢ 43 (eV) 31t (V) e3P (€V) 3™ (€V) 3 (21V) ee3M (€V) ee31UY (€V) ¢ 410Dt - 316« -6,
(800y) ysom o, (€8) ecbiud (€@) woyd (@) w0d (eg) woid (@) woid (@) ce(o)g (@) woid () woid (eg) 4 zoid (@) ¢ bauyd [oia, -(a,
aIpd ‘ssa|aispy, (€2V) 10Iq (e2v) ¢ PIg (@) (o1 (V) eeDIq - (2v) ¢ 3d - (21v) e ,019 - (21) 1e01d oA« 1A«
aiBunf ‘jsauoy, (€2) 101 (€2v) ¢ 0P (21v) ¢ ;oM (20 4, gom (2v) ¢ 0 - (21V) e - (21v) 10 (21v) 1eoayy oM P
Jog, (219 4 (oud (219) ecolud (@) o (V) ec0Iq (@) woid (¢ceq) waid (9) waid (@) woig (21v) woid (21v) .icoid 0-OPid. -id,
Jow, (z19) ; .c (219) ecClUM (@), Ccw (219) ueClwt - (@) ecClud - - (219) ecnopy (218) § nout gciwt I,
SS0|9 omd 'S omd ‘N Mmobg ‘g MDBg ‘N MDADY amg yofoy upfby| 0-bd ‘'S 0-bd ‘N uaID-0}0.1d

(penujjuoo) sjesuo UsIDH-0j0l4 | 8|gDL



8¢ wnybuoylbuen ueydelay L

juog,

paipuny,

(ewi} Jo) Buoj,

Ao,

Juabulso,

eI,

sS0[9

(218) mx

(€2v) e0f
(eq) el
(219) ¢ 4eg
(21Q) se[0¥

(1v) e Ccu0

omd ‘s

(219) ectox

(€2v) ,  of
(€Q) reyrof
(219) ecod

(z1@) 4, o™

(V) gg3w

omd ‘N

(@) ¢ o1 (o))

(eW) ee0f

(€a) wiof

(21Q) wz]io¥

(2v) , cw

Mmobg ‘g

(V) eetx

(V) ee0f

(eq) ,N_H_:

[c4Ta 1

(V) ecCuo

MDBg ‘N

(@) ecnuo

(@) wof

(@) eetl

(av) ¢ .19

MDADY

(21Q) ety
(@) ee31-(€6)
(€Q) w1l (-eeC)

(a) «0g Ammm@v

@) ¢ f

amg

(@1Q) gt

(@) el

(eq) ec0flr

(21) ¢ ¢Ofut

(21V) esbyo

yofoy

(@i ,,gmuo
(€W) ec0f

(€q)

(@) oM

(2 ¢, QW
(2v) 19

upfby|

(210) 1zinyo
(ew) e 00
(€ ol
(219) ecold
(21Q) 2o
(21V) 4e0l3

0-bd 'S

(21@) 1zinuo
(€V) ecdll
(ea) .ol
(219) ¢ oM
(21Q) 2o
(21V) .4eD(3

0-bd °'N

eI, M,
oM. -,
pgerG. -,
e« -fa.
00PBh By
[INofyo, -luo,,

ua.ID}-0401d

(penujjuoo) sjesuo UsIDH-0j0l4 | 8|gDL



6€ wnxbBuoyibuen ueydelsy L

um of, (€ev) el _eu (€ev) DU (V) ectu (V) eceu - - (ew) wu (EV) eetu (€V) ¢, lieu (ev) eclieu nlru, (i1,
Jauloy, (V) ¢, 1_eud (1v) ceDlud (21v) ¢ Tiud (V) ec€lud (2v) §  1ud (2v)  ;niud (21v) ectiud (@) ¢, 1ud (21v) weupaud (21v) ewiyd [u/wiayd, Uty
(pIof 2) aunspews Joaul| b, (€2v) et _eul (€29) ¢ DU (eV) ecth (V) et (eV) ecth - (eV) w4 (EV) ecth (V) ¢ wet (6V) ecwoyy Qwip, wi,
(s1e%8DA) 2ADaM O}, (1v) o 10U (1v) o€loU (av) ¢ () ecoUt (av) ¢ (@) ou (21V) Oyt (21v) e g1t (21v) eclizu (21v) ez nG3u, (i3,
a4g o, @8 o (218) eeto] @a .,0 (@19) e - - (@ uo (@ w (218) /w3 (@8 , 03 0usQ« ug,
(anbuoy

ayj~) ino ynd of, @9 ol (z19) ol @a (219) el (@ i - (@) wof (@) w0of (219) w3l (z19) w3l Qwaig/iu, w3,
nofi, (219) ; 13u (218) eeou @9 ,,u (218) Lelu (@) nop (a) eop (@) uou (@) nau (219) ecliou (@18)  ,freu [y, (e,

poil, (b9) e 13Wi~ () ey - (W) eeli~ (1) ¢ o - (21V) it (21V) ¢ 1t (219) eclut @ e 0-00wi~

pe300o ‘ady, (1v) egl3wW (1v) gelow (av) ¢ w () eelwt (2v) ¢ w (av) ¢ w (21V) eelw (2rv) ¢ liefw (21V) el (21V) U Quiwy,

L8200 0} ‘9Zd9nbs o}, (eQ) el W0 (eq) (€Q) 1e10 (€Q) w10 (@) wo (8) eeto (8) wo (8) wo (219) ecro (219) 4 w0 Qwi«
PDIY} UOHO0D, (@1a) 4 nol (219) eeno| @a) .0 (219) et (@ uni (@) eenl (a) (@) uni (219) eenl (@1g) ;N MmO/ Mo,
oy ‘Buoy, (1) ¢ ou (v) gecut (@) ¢ cut (V) ecCYt (@Vv) ¢ nu (@v)  ou (21V) ecnut (21w) ¢ oyt (21V) 1e0u} (21V) 10U} [JMOUk, Mo,
@a) ¢, - @8 g, (@19) sl (@ wi (@) ecll - (@) wol (219) el - goig/u. P,
5be, @) ¢ lop (219) cetop @a) (219) selp (@) wp (@) eclp (@ uep @ un (219) eclp @8 P 0eg. b,
dway, (219 , o9 (219) e0f3 (z1@)  ,CA9 (219) ..eCAY (@) .08 (8) ecClp (@) .08 (8) wnog (219) ecnog (z1g)  ;nos gcs. Cu
(u) sipuoy, (€9) et (€g) wnui (€9) 1eni (€g) wol (@ wn () eop (@ wn - (€8) ¢ o (€8) ¢ ou [op. o,
mojq o}, (€2v) 1en[] (e2v) O (@v) ;g () e (@v) g (Q) een (21v) e (21w e, (@) e (21v) wenfy 0"« n,
J1es o}, (1w) ¢ oYo (V) ;eou2 (21v) 4 ouo (V) eebyo (21v) 4 oo @v) ;38f (21V) ecauo (21v) ¢ U0 (21V) 1e0o (Z1V) 1eD2 [Puo. o,
MO| “Hioys, (z1@)  Tud (219) ecteud (@g) 4, 1ud (219) etud (@) weud - (@) voud (a) wieud (219) eceyd (z19) , eud geud. e,
8loWa} ‘Ubwom, (219) ¢ 1w (219) ectw (219) 1w (219) setw (@) niw (@) ccow (@) new (@ wiw (219) ectw (€8) ¢ 1w [ Fwp/w, e
apim, (€8) ee3l (€g) w3l (€9) 131 (€9) w3l (@) w3l (9) 31 () w3l () w3l (€q) ;oI (eg) e 03 3,
8pis jjal, @9 (218) eclo @a) o (218) .00 (@ up (@) 10 (@ up (218) ecod (218) o0 (@18) ¢ 400 o0 s,
Joog ‘B3 pim, (€2V) elow (€2v) 4 jlow (V) eclw (V) eelw (V) eclw - (eV) niw (V) eclw (eV) ¢ 1w (V) eclw 0w, 1
sS0|9 omd ‘S omd ‘N Mmpbg ‘g MmpbBg ‘N MDADY amg yofAbyy uofby| 0-bd ‘S 0-bd ‘N uaID-0}0.1d

sowhfyJ uaipy-0j0i4 2 9|qp]



O wnybuoyibuenT ueydetsy L

uinig,

oM,

\ybnoo oy,

Hpay,

11 0} ‘sjojod,

BNy,

u) oy,

AIb} 0},

Buim,

Moy,

Aop,

jons o,

,auoq,

Jpunod oy,

o0l ‘auojs,

(410) nd,

(fpo) oy,

J8Y4Da} “Inj “Jioy,

pusosap o},

bl ooquiog,

ADS 0O},

PUD}S 0},

2014,

ss0|9

(eq) ¢ ,[ncu~
(1@ epncut
(21 e
(210) 12[]rQ
(€q) e (izfod)
(€9) ee3(

(eq)  ,[eox
(€q) . ,[ou
(21Q) we[]ioP
(eq) [
(21Q) ef]iout
(210) re[]iom-g
(@1|) , mx
(€8) ecout

(€8) ecnol

(z1@) , jnod

GG

@9 , o0
@a) ,; ow
(€2v) el
(19) ¢ cud
@8 ¢.cn
@a) . eu

() e €8

omd ‘s

(€q) rzpgnou~
(210) 4, gnou
(@@ . ,gnod

(21 4, ges

(€Q) gyt (ce0Up)
(€g) usfl

(€0) 1z[j€A

(€Q) rz[Jout

(2@ 4, [Qroe
(€q) 201

(@@ ,[Qowt

(219) ectox

(€8) unol
(219) m%ma
(@19) e0a
(218) eDuo

(€2v) ¢ .31

(9) 30
(@19) ee3[]
(218) ecDut
(bv) geDs

omd ‘N

(€Q) neu~

(210) regncut

(21Q) szpncst

(210) s

(€q) wol (, ,oup)

(€9) w3l

(eQ) nea

(€@ u34

(21Q) rz[oP

(eq)

(210) re[]iout

@) o

(€9) ent
(€9) e tl
(z1@) nd

87

(219 cq

ERd

(219) nyo
(ev) ecCl
(2rv) et
(@9 .,cQ

(2@

¢y CUt

(&) , ces

Mmpbg ‘g

(€0) izfnu~

(1) ¢, gnu

(@) ;o

(21a) 4, grs

(€Q) re[Pl Gzpjcd)

(€9) n3f

(€Q) 1z[na

(eq) 12[]34

(¢ 0P

(eq) =l

(za) ¢, gw

(2a) ,,gm-s

(V) eelx

(€9) no}

(e9) nel

(219) uend

(219) .eca

(218) enyo

(V) ecCl

(V) ecCUM

(218) e

(219) et~

(V) ec€s

MmpbBg ‘N

(Q) ec€U~

(@) ectut

(@) e ISk

(@) ecCs

(@) eeCp (110u)

(@) ee3f

(@) €

(Q) o4

(@) P

(Q) eedl

(@) el

(Q) eeto

(@) esnuo

(@) woy

(@) nel

(@) wed

(@) unq

(@) unyo

(eV) esCl

(@) 4 CWi~

(@) ecp]

(@) net

(av) (€8

MDADY

(€Q) nou~

(210) et €9

(210) ecbp

(€Q) nep

(210) e2p

(eq) wel

(21Q) ectu

(21Q) ety

(@) eCP

() ec0l

(@) ec0rd

(@) «0g

(@) ecf

(€V) &0l

@) 3w

(a) 0[]

(@) esOUi~

(@v) .09

amg

(€@) ecCU~
(21a) ¢ 1w
(21a) ;¢ 1w

(@) ;o8

(€Q) eeop ( ;3
(€q) ee3lt

(€Q) ecCd

(€Q) ee04

(21 P

D
Gq
(€Q) e0l

(z1@) 1w

1
§6°
(z1@) , Mo

§¢g

(21)  gima

(@) nel

(@) wnid

(@) wia

(@ wiw

(ev) w3l

(@ n3p

(8) new

(21V) ecCS

yofAbyy

(€) izjcu~

@a gt
(a4, 0r0
(€Q) rzJoP (w0x)
(€Q) 130
(€Q) e

(eq) 12[]34

(€) w2
(2@ ¢, grwt
(21Q) ¢, gimo
@a ,,gmue

(@ nct
(@) unel
(@) woia
(9) uliomg
(a) wlomyo

(eV) ecliol
(@) ¢, iowi~

(8) uliog

(@) neut

(@v) e e

uofby|

(210) rzjps

(€Q) ¢ ,[1oP (ec0h)
(eq) , ,doli

(eq) . Qe

(ea) . ,QO3¢
(21Q) P

(€q) ;oI

(210) e[t

(21Q) o

(21@) zinyo

(€9 , lol
(219) eewiod
(219) ecliemd
(219) eewnuo
(ev) ¢, (o
(21v) Leupuy~
(219) ecwio]
(219) ccliew
(21v) cwes

0-bd 'S

(21Q) 2PNyt

(210) re[Jos

(ea)  ,op (o)
(ea) ol

(ea) . ,pe
(eq) Q34
(210) 1ejop
[Cla) I
(21) rz[Jowt
(210) 120
(21Q) 1zbnyo
(eq) ¢ licu
(€9) ¢ ol
(z19) wod
@9 , Ged
(@18) , juew
(€V) eliol
(21V) .scuowi~
(z19) ,  wop
(@18) (o

(21v) 1ewos

0-bd 'N

Pou~s
oon4
P
aoes.
[oP~s
/aoftr,
Ooe
0os3Px
ooee0-
el
00t
pimo,
[HAIM,
nbce,
o,
Quoid,
pGniag.
Qu/wnyo,
o,
[uow~,
gwel-
pheu,

ques,

(penujjuoo) sawfyl UainM-0}0.d

30,

g

an,

0o«

A0,

4/do,,

oe.

03

0%

A3,

O

Ay

(ic,

(o,

wo

(n,

u/wn,

(e,

we,

ua.ID}-0401d

Z 9l|qo1



Ty wnybuoyibuenT ueydelsy L

HWOA o},

AubIs,

,0jul yopal o},

ss0|9

(210) izpgnfd

(eq@) 4, Onx

(210) wegnca

omd ‘s

(2@ 4, o

(€Q) rejox

(z1@) ,,gnea

omd ‘N

(21Q) 1z[JoAa

(21Q) re[lox

(210) rzpnca

Mmpbg ‘g

(za ,,gcaa

(@) 4, pex

(@ 4,019

MmpbBg ‘N

(@) ec0ud

(@) ec€a

MDADY

(21Q) eccd

(€@) nex

amg

(z210) 34ud

(zia) ,,ca

yofAbyy

(2@ , ,pnoiud

(1)  , gnouo

(210 4, gea

uofby|

(210) iecaud (210) recaud gocid. 0C«
(€q)  ,4cs (21Q) wzacs [J+CIB/P, iCy
(210) r2[nq (210) re[1oq goean« [0«

0-od 'S 0-bd ‘N UaID-04014

(panuijuoo) sawfyl usInM-04014 ¢ 9|gqp |



A view on Proto-Karen phonology and Iexicon1
Theraphan Luangthongkum
Department of Linguistics, Chulalongkorn University
Bangkok, Thailand
E-mail: theraphan.|@chula.ac.th

0. Abstract

Even though the reconstruction of Proto-Karen (PK) has previously been attempted and presented in different ways
by a few scholars: Haudricourt (1946, 1953), Jones (1961), Burling (1969), Benedict (1972, 1979, 1983), Solnit (2001) and

Manson (2009); some serious disagreements among them on some major points are to be found. To offer another new look at

PK based on fresh data collected by myself (except Bwe), the PK phonology and lexicon (341 enTries)2 were reconstructed.

Deliberately, available documented materials on the Karenic languages since 1799 onwards were not used for this
reconstruction although they were consulted. Therefore, the reconstruction is based on the selected ten Karenic varieties
spoken in Thailand, i.e. Northern Pa-O and Southern Pa-O (Northern branch, NK); Kayan, Kayah, Bwe (from Henderson 1997)
and Kayaw (Central branch, CK); Northern Sgaw, Southern Sgaw, Northern Pwo and Southern Pwo (Southern branch, SK). A
word list consisting of 2,000 items with English and Thai glosses was devised. For comparative purposes, only the obvious
cognates found in the three branchs (NK, CK, SK) or at least in two branches (NK&CK, NK&SK, CK&SK) were used. In
following this method, most of the items in my field notes had to be eliminated. The correspondence patterns of the onsets,
rhymes and tones were investigated and, then, the profoforms were reconstructed. The results were compared with the previous
PK reconstructions and with the PTB forms reconstructed by Benedict (1972) and Matisoff (2003). Some important points of

the findings are discussed.
1. Introduction

Karenic is a distinct cluster of languages (Van Driem, 2001) or a branch of Tibeto-Burman (Matisoff 1991, 2003;
Bradley, 1997) of the Sino-Tibetan language family. They are spoken in the border area of Thailand and Myanmar, a long
strip of land from the north to the south. Some Christian Sgaw Karen have migrated to the Andaman Islands and also to the
United States of America, Europe and Australia due to the wars with the Burmese. In Myanmar, there are at least sixteen
groups of the Karen: Pa-0, Lahta, Kayan, Bwe, Geko, Geba, Brek, Kayah, Yinbaw, Yintale, Manumanaw, Paku, Sgaw,
Wewaw, Zayein and Pwo (Ethnologue, 2009). Only two groups, i.e. Pwo and Sgaw, permanently live in the northern and
western areas of Thailand. Most of them are Thai citizens. The total Karen population scattered in fiffeen provinces is about
500,000. Those who live on the highlands still use their native languages (Pwo and Sgaw) in everyday life. The ones who
live or work in towns and cities are unable to speak their own languages well anymore or have shifted to the languages
spoken by the majority of the areas. The Sgaw living in Thailand prefer to be called /pYa® k332 1933/ meaning ‘human
being, not “Kariang”, “Karang” nor “Yang” which they think of as having a bad connotation. Pwo people call themselves
“Phlong” or “Phlow” meaning ‘human being’. A large number of Karen refugees can be found in many refugee camps situated
near the Thailand-Myanmar border area, such as those in the provinces of Tak, Mae Hong Son, Ratchaburi and so on.
Besides the Sgaw and Pwo, four more groups have been recorded: Pa-O, Kayah, Kayan and Kayaw. See Figure 1. Most of
the Pa-O in Thailand are factory labourers in Central Thailand. The Kayah do dry-field cultivation in Mae Hong Son province,
while the Kayan and Kayaw are part of the tourism business in the North. A rough and vague estimation of the total
population of the Karen ethnic groups in Myanmar, Thailand, Europe, America and Australia is between 6-12 million (Manson,

2009).

! This paper is a research report of the sub-project “Proto-Karen” which comes under the project “Karen Linguistics” funded by the Thailand Research
Fund (TRF) from 2009-2012.
: For the public use, these 341 reconstructed protoforms can be found on the online STEDT database of the University of California at Berkeley.
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According to the Bibliography of Karen Linguistics compiled by Manson (2004, 2010) and my knowledge of the
more recent works done in Canada at the University of Ottawa by Brunelle and his sfudems3 and by our research team in
Thailand at Chulalongkorn University, one can see that Karenic languages have widely been studied in comparison with the
other indigenous languages of Southeast Asia, especially Sgaw Karen and Pwo Karen. Due to Manson’s contribution, a brief

overview of Karen linguistic studies from the past to the present, about two centuries

Sgaw Pwo Pa-0
Kayah Kayan Kayaw
Figure 1 Ethnic Karen in Thailand (with courtesy of the “Karen Linguistics Project”, Chulalongkorn University and the

Thailand Research Fund)

° See more information (mostly term papers resulting from their Linguistic Field Methods class) in the References.
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(1799-2010), can be made. The older works seem to focus on five aspects: language survey & usage, handbook & primer,
vocabulary & comparative vocabulary, dictionary & thesaurus and grammar book & grammatical sketch. From 1946 onwards,
more modern linguistic-oriented papers, research monographs, M.A. theses, Ph.D. dissertations and so forth on various
linguistic aspects, i.e. phoneﬂcs,4 phonology, morphology & syntax, discourse analysis and comparative & historical study
have appeared. The research works both published and unpublished on Karen linguistics from 1799-2010 are to be found in
the Bibliography of Karen Linguistics by Manson (2004, 2010) . In this paper, | will mainly focus on those related tfo my

present study, especially the more recent ones.

Unfortunately, | have no access to Haudricourt's important papers written in French. However, his valuable views
on Proto-Karen can be synthesised from a few secondary sources, e.g. Luce (1959), Benedict (1972), Henderson (1979),
Mazaudon (1977) and Weidert (1987). Because of his wide-ranging interest in the many language families of Mainland

Southeast Asia, he seems to have a good sense of what SEA languages should be like from both the synchronic and
diachronic perspective. For example, his reconstruction of the three categories of PK initials, the pregloftalised set (e.g. *Pb
*Pd, etc.) which comes under the voiceless category (Category II), the two tones, *A and *B, and later, an addition of one
more tone (B /) to cope with the greater number of patterns of tonal correspondences pointed out by Luce (1959) and

Jones (1971). Mazaudon (1977) and Weidert (1987) have expanded Haudricourt's opinions on the Proto-Karen tones and their
development. To clarify his views, both authors devote one section of their monographs to discussing the development of the

tonal systems in some modern Karenic languages from the Proto-Karen tones.

After his lengthy negative comments on Jones (1961) which | agree with, Burling uses Jones’s data on Pa-O, Pwo
(two dialects), Palaichi and Sgaw (two dialects) to reanalyse and present a new version of the Proto-Karen phonology and
lexicon. Instead of two tones , i.e. *high and *low in both non-checked and checked syllable types as proposed by Jones, he
reconstructs six proto-tones, namely, *1, *2, *3, *4, *P1 and *?2, the first four tones occur in non-checked syllables while
the last two tones occur in checked sgllables‘5 His PK reconstruction looks much simpler and easier to follow than that of
Jones (1961) who uses more complex methods and ways of handling problems. Burling reconstructs more tones but fewer of
the other aspects. His solution makes the PK tonal system looks like that of some Modern Karenic languages which have
four tones in non-checked or smooth syllables and two tones in the checked ones,6 such as Pa-O, Pwo, some varieties of
Sgaw and so forth. This suggests that the four-tone languages and varieties are conservative, i.e. their tonal systems are
exactly like that of PK. However, some modern Karenic languages do have two tones, e.g. the Sgaw Karen varieties spoken
in Pai district, Mae Hong Son province (L-thongkum, 2012), Geba and Thalebwa (Shintani, 2003), or three tones, e.g. Sgaw
(Ratanakul, 1986; L-thongkum, 2012). Since PK has six tones, it implies that the “Great Tone Split” never occurred in
Karenic languages. According to Matisoff (2003), Proto-Tibeto-Burman (PTB) is non-tonal; therefore, it is unlikely that the six
tones in PK were born at the same time. With regard to tonal development, there is only a merger between tones, never a
tone split, i.e. from the PK six tones to five or four tones in modern Karenic languages spoken nowadays. In the other tonal
languages of Southeast Asia, splitting occurred first and was then followed by merging, or in other words, fewer tones
become more tones due to the devoicing of the voiced intial obstruents (e.g. *b > p/ph) or the voicing of the voiceless initial
sonorants (e.g. *hm > m). Moreover, Burling’s reconstruction of the PK lexicon, which consists of many hundred protoforms,
is heavily based on Sgaw and Pwo which are members of the Southern-Karen branch (Bradley, 1997; Kauffman, 1993) or
the Sgaw-Pwo branch (Shintani, 2003). Even though Pa-O is included, it seems to play a marginal role due to the lack of
cognates. The data on Central Karen languages is completely ignored in both Jones (1961) and Burling (1969). It looks as if
the valuable works on Proto-Karen by Haudricourt have mostly been appreciated in Europe, see Luce (1959), Henderson

(1979), Mazaudon (1977) and Weidert (1987).

‘ With regard to the acoustic and experimental studies of Sgaw and Pwo Karen, the confributors are: Abramson (1995), Brunelle and Finkeldey
(2011), Intajamornrak (in press), Teeranon (in press), Jitwiriyanont (in press), Kerdpol (in press) and Pittayaporn (manuscript). Also, there are online
term papers by Thomas & Alves-Soares (2011) and Finkeldey (2011).

° Burling's fones *1 and *2 equal *B, *3 and *4 equal *A and *21 and *22 equal *D.

e Synchronically analysed, these two fones which are sometimes called “glottalised tones”, can be regarded as the allotones of the high and low
tones occurring in non-checked syllables.
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Henderson (1979) refers to Benedict (1972) and the items which show the reflexes of the PST tone *A, the PTB
fone *A and the PK fone *A, for example, in the protoforms meaning ‘water, new, bear (n.), white, name’ and so on. As for
the PST tone *B, the PTB tone *B and the PK tone *B, the protoforms such as the ones meaning ‘bitter, carry (on the

back), dog, eat, ear, tail, female, mother’ are Iisfed?

Bennett (1992) briefly gives an overview of the comparative and historical phonology of the Karen languages in the
last section of his seven-page paper (handout) on Karen phonetics and phonology: the loss and retention of final sonorants
and the fonal developments caused by the register split of initial consonants including the developments of the “minor tones”

from *B 7/ and the developments of the D tone in stopped or checked syllables. Finally, he ends his explorations by talking

about the vocalic developments (vowel raising in Cenfral Karen) and the consonantal developments ((W)Uw)0[r) in the

words meaning ‘bark fibre, bone, bowels, dry, side of body, snake’.

In his six-page paper “Another look at Proto-Karen” (looking like the handout distributed at ICSTLL 34, organised in
Kunming, 2001), Solnit divides the contents into six sections: (1) The Introduction which consists of the etymon *k-_IlaljD
‘Karen’, the Karenic languages from which his data was drawn, the locations where they are spoken and the previous works
by Haudricourt, Luce, Jones, Burling, Benedict and Mazaudon; (2) Tones and initial consonants: the proto-tones *A *B *B 7/

*D and the relationship between these tones and the laryngeal features of initial consonants conditioning tone splits and
mergers, examples of the PK fone *A and the developments of stops; (3) PK phonology: an initial consonant inventory, the
preservation of the laryngeal contfrasts in obstruents in BIimaWB, the problem of mid-series labial and dental obstruents; (4)
Rhymes: the PK basic vowel system and rhymes, the Central Karen vowel shift (*a, *e, *o, *i); (5) Subgrouping: the north-
to-south transition of the seven words (spider, behind, fish, heavy, cooked rice, aim/point atf, shadow); and (6) Relations:
genetic relationship and contact relationshitp. Solnit's work can be viewed as a speculation on PK. It looks like a rough
sketch of his PK monograph which he would like to complete in the future. Interesingly, Bennett (1992) and Solnit (2001)

seem to base their PK analyses on Haudricourt’s previous views.

Besides the Bibliography of Karenic Linguistics (2004) and the revised and updated version (2010), Manson has
contributed approximately fourteen papers (mostly online) of his synchronic and diachronic studies of Karen linguistics from
2001-2011. However, only his works on the reconstruction of Proto-Karen, in his own words a “preliminary discussion” and

the subgrouping or classification of the Karenic languages, which are relevant to my present study will be reviewed here.

In his 26-page article (Manson, 2009) he focuses his presentation on the following four major points: (1) external
and internal classification of Karen; (2) summaries and comments of the previous reconstructions (Haudricourt, 1946 & 1953;
Jones, 1961; Burling, 1969);9 (3) tonal developmenf;10 and (4) a preliminary reconstruction of PK initials and rhymes with the
correspondence patterns in eleven Karenic languages drawn from Luce (1985), Kauffman (1993) and his own field notes:

Pwo (T), Pwo (D), Sgaw, Paku, W.Bwe, Geba, N.Pa-O, Kayan, W.Kayah, E.Kayah and E.F’ho.11

According to Manson’s preliminary reconstruction, the reflexes of the 31 PK initials and 24 PK rhymes are as
follows: *ph, *h, *ch, *kh, *p, *1, *c, *k, *2, *b, *d, *[I, (*g), *hm, *hn, *n1), *m, *n, *1), *s, *h, *hw, *hl, *hj, *nr, *Pw, *PI,
*w, *L %, *r, * Ye, €, %9, *a, *u, Yo, *O, *am, *an, *al), *a?, *em, *&n, *€1), *8?, *el), *e?, *in, *on), *On, *¥n, *¥1) and

*u?. With regard to consonant clusters, they are: *phl, *pl, *bl, *br, *thw, *khl, *khw, *sw.

’ My reconstruction of the protoforms of these words agrees very well. For the PK *A, see no. 324, 202, 15, 330, 198 and for the PK *B, see no.
24, 40, 87, 98, 95, 289, 112, 113 in the lexicon part of this paper.

® Henderson (1979) mentions this point and gives some examples. Many more examples are to be found in her Bwe Karen dictionary (1997).

° Manson (2009: 11) concludes, “Comparing the three published reconstructions, Haudricourt's analysis continues to be the most natural and predictive
of the three reconstructions, ...".

© This section, which consists of the reviews of previous works, the Great Tone Split, the development of tones in Karen and Karen tone-box, seems
to be the heart and soul of the article.

K For a full account of his reconstruction, he refers to Manson (in preparation). As yet, | have not seen it.
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Even though Manson (2009) thinks that Haudricourt's analysis is the most “natural” and “predictive” among the
existing reconstructions, he does not reconstruct *B/*Pp, *d/*2d, *x and *Y as does Haudricourt. Moreover, *hj, *hr, *Pw

and *?1 are reconstructed while in Haudricourt they are noft.

With regard to the classification of Karen languages, Manson (2009, 2011) provides a comparison of the
classifications done by Jones (1961), Burling (1969), Kauffman (1993), Bradley (1997), Manson (2002) and Shintani (2003).
Based on shared innovations with the emphasis on rhyme development, Manson (2011) proposes a new classification of

Karen languages as shown in Figure 2.

Figure 2 Classification of Karen languages (Manson, 2011: 8)

To summarise, one of the most controversial aspects of previous PK reconstructions seems to have been the

number of the PK tones and the development of tones in Karenic languages:
Jones (1961): 2 tones (*high and *low in both non-checked and checked syllables)
Burling (1969): 6 tones (4 in non-checked syllables and 2 in checked syllables)
)12

Haudricourt (1946): 3 tones (2, i.e. *A and *B in non-checked syllables and *C in checked syllables

(1975): 4 tones (3, i.e. *A [level), *B [falling] and *B ¢ [rising] in non-checked syllables and *C

in checked syllables)

Solnit (2001): 4 tones (3, i.e. *A, *B and *B 7 in non-checked syllables and *D in checked syllables)
Shintani (2003): 4 tones (3, i.e. ™1, *2 and *2 / in non-checked syllables and *3 in checked syllables)

Manson (2009, 2011): 4 tones (3, i.e. *A [high), *B [low] and *B ¢ [mid] in non-checked suyllables and *C

[mid+glottal] in checked syllables)

? A detailed discussion and expansion of Haudricourt's views is to be found in Mazaudon (1977).
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It is inferesting to point out that Haudricourt's proposal (1975) has been the most accepted by current Karen

L 13
linguistic specialists.

Being aware of the previous reconstructions of Profo-Karen, somewhat different methods and different sets of
Karen language data were used for my comparative and historical study and its results presented in this paper. The main
contents are divided into six sections: methodology, field sites and language data, the correspondences of onsets, rhymes
(vowel and vowel+final) and tones, PK phonology, PK lexicon (341 items) and remarks on the internal and external

classifcations.
2. Methodology

The previous reconstructions of Proto-Karen have mostly been based on the available documented materials in
various forms, e.g. language learning materials, dictionaries, personal field notes and so on. More or less the same materials
have been used for drawing suitable cognates in modern Karenic languages for the PK reconstructions which have been
proposed from 1961 to the presenf.m In the recent studies of PK, e.g. Bennett (1992), Solnit (2001), Shintani (2003) and
Manson (2009, 2011), the analysts’ personal field notes have been added‘15 This method is good when the old materials are
regarded as the written record of the conservative pronunciafion of the past that is assumed to be closer to the proto-
language, provided that the transcription done by untrained field workers and non-natfive language teachers is accurate or
good enough. On the other hand, we have to accept the fact that the data on present-day pronunciation even though
collected by well-trained linguists (the authors) has gone through various kinds of language variation and change due to
language and cultural contact. It is doubtful whether the two types of data are comparable. Being aware of the problems
mentioned above, for my reconstruction of the Proto-Karen phonology and lexicon presented in this paper, | deliberately used
only fresh data collected by myself from 2009-2011. However, | skimmed through the available written materials which |
could get hold of before devising a word list consisting of 2,000 items with Thai and English glosses. This word list was
used as a guideline for data eliciting when interviewing my language consultants during my fieldwork in the North and West
of Thailand. The elicited data obtained from ten Karen languages and/or their varieties (see the next section) was transcribed
using IPA symbols. The minute and unnecessary phonetic differences were eliminated for the sake of a generalisation of the
consonant, vowel and tone systems in each Karenic language variety before searching for cognates. For example, the high
tones, mid tones and low tones were specified as 55, 33 and 11, respectively, no matter what the detailed phonetic
characteristics of these three tones are. As for the contour tones, the more common ones are the falling tones, i.e. 53 or 31.
Only a few of the Karen varieties, for example, the variety of Northern Pwo spoken at Ban Dong Dam in Li district of
Lamphun province has a rising tone (35) which is rather uncommon. Therefore, the minimisation of phonetic differences is

not difficult to achieve.

Even though Karenic languages have been classified with different criteria by different linguists as summarised in
the first section of this paper, in selecting the Karenic languages to be used as the representatives of each branch, |
adopted Kauffman’s classification which is geographically based. | do not think that a definite subgrouping can be done with
certainty until many more Karenic languages spoken in Myanmar are carefully studied. In my study, two varieties of Pa-O
(N.Pa-O and S.Pa-O) were chosen to represent Northern Karen (NK); Kayan, E.Kayah, W.Bwe (Henderson's Blimaw) and
Kayaw for Central Karen (CK); two varieties of Sgaw (N.Sgaw and S.Sgaw) and two varieties of Pwo (N.Pwo and S.Pwo)
for Southern Karen (SK). For comparative purposes, only the obvious cognates found in the three major branches (NK, CK,
SK) or at least in two branches (NK & CK, NK & CK, CK & SK) were used. In following this method, most of the items
obtained from my language consultants during the interviews had to be eliminated. The correspondence patterns of the
onsets (initial consonants), rhymes (vowels and vowels+final consonants) and tones were analysed, and then, the PK

phonology and protoforms (341 items) were reconstructed.

® For more information on the development of Karen tones, see Mazaudon (1977), Weidert (1987) and Manson (2009).
" They are to be found in Manson (2004 and 2009).
* Kato (2009) does the same thing when reconstructing the Proto-Pwo Karen roots.
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3. Field sites and language data

The data on the selected ten Karenic language varieties was solely collected by myself with the devised word list
prepared as a guideline when working with my Karen language consultants. The “Word List for Investigating Karenic
Languages” comprises twenty-three sections:16 Action verbs; Stative verbs; Body parts and secretion; Health and diseases;
Fauna; Parts of plant; Flora; Natural objects and phenomena; Manmade objects and construction; Food stuff; Culture and
society; Kinship terms; Numerals; Classifiers; Measurements; Colours; Time; Direction and location; Pronouns; Question

words and Miscellaneous.
The field sites are as follows:
N.Pa-O: Huai Khan village, Mok Champae sub-district, Mueang district, Mae Hong Son province
S.Pa-O: Wat Thaiwatthanaram, Mae Sot district, Tak province
Kayah, Kayan, Kayaw: Huai Suea Thao village, Pha Bong sub-district, Mueang district, Mae Hong Son province
N.Sgaw: Huai Khom village, Mae Yao sub-district, Mueang district, Chiangrai province
S.Sgaw: Pa La-U village, Huai Sat Yai sub-district, Hua Hin district, Prachuap Khiri Khan province
N.Pwo: Dong Dam village, Dong Dam sub-district, Li district, Lamphun province

S.Pwo: Chao Wat Yang Daeng village, Kaen Magrut sub-district, Mueang district, Uthai Thani province

W.Bwe: [Henderson’s Bwe Karen dictionary: with texts and English-Karen word
list (1997))"

It is noticeable that the N.Pa-O variety has a lot of Tai borrowings since its speakers have a good relationship
with the Shan living in Myanmar and Thailand, while those who speak S.Pa-O were in contact with the Mon before
migrating to Thailand. The main distinction between the two varieties: (1) the phonetic characteristics of the B12 and B3
tones (<*B), i.e. B12 = 55, B3 = 53 in N.Pa-O but B12 = 33 and B3 = 55 in S.Pa-0; and (2) mostly, clear monophthongs in
N.Pa-O while on-gliding and off-gliding vocalic quality plus a heavier phonation type in S.Pa-O due to the influence of Mon.
Both varieties have final stops (p, 1, k, P) and final nasals (m, n, 1)) but sometimes there is no agreement, i.e. different kinds
of stops and nasals. Basically, E.Kayah, Kayaw and W.Bwe have three fones: high (55), mid (33) and low (11). | have

noticed that in Kayah and Kayaw, monosyllabic citation forms tend to be pronounced with [—P], whereas in compounds,

phrases and sentences, especially in a stressed position, the final [—?] always disappears. Vowel harmony and tone sandhi
are common features. Synchronically analysed, Kayan and some varieties of Kayah can be said to have four tones in non-
checked syllables; however, the fourth tone, i.e. mid-falling (31) has not been found in cognates. This tone occurs in a few
words and | suspect that most of them are loanwords, especially from Burmese and/or Tai. The final -1) in Kayan comes
from PK *-m, *-n or *-1). It is fortunate that some W.Bwe languages have implosives or preglottalised stops and voiceless

sonorants, which | think are a retention not an innovation, in their phonological systems.

° The data on Karen animal names (fauna), numerals and classifiers has also been used for my other papers: L-thongkum 2011 and 2012.

v W.Bwe Karen (Blimaw, Geba) is very important for PK reconstruction because it has the implosives or preglottalised obstruents: 6/?b and Cf/?d,

including voiceless sonorants, e.g. hn, hl, and so forth.
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The nasal vowels in Pho which come from the final nasals in PK are now becoming oral vowels plus final -1J in
the speech of young Pho speakers. Most or all of the Pho varieties have four tones in non-checked syllables, i.e. PK *A >
A1-23 and PK *B > B12-3. The unusual split pattern in the A-tone column is useful for the reconstruction of some
glottalised sonorants. The phonetic characteristics or tone shapes of the A1, A23, B12, B3, D12 and D3 tones in N.Pwo and
S.Pwo are different: 35, 55, 33 and 11" in N.Pwo and 53, 317, 55 and 33 in S.Pwo, respectively.

Based on the development of tones A and B, Sgaw has at least four major varieties. The varieties which | have
had the opportunity to work on have two, three or four tones in the non-checked syllable, see Figure 3. Among the ethnic
Karen in Thailand, the Sgaw are the majority, possibly one-third. Therefore, Sgaw has widely been studied in comparison
with the other Karenic languages spoken in Thailand as can be seen in the Bibliography of Karen Linguistics (Manson,
2010). However, | only used my own field data for the PK reconstruction presented here. Among the Karenic languages, |
think that Sgaw is the easiest to work on because of its simpler phonetics and phonology. More information on the profiles

of the six ethnic Karen groups existing in Thailand is to be found in Schliesinger (2000).

M @)

*A B *D A *B *D
1 45’ 1 31721 45’
33 11 1 33 )
5 33 i 45 5 3 317/21 45
33 1 — 33
3 21 3 " 21/53
(3) (4)
A *B *D A B *D
1 55 i 45 1 55 45 21
5 55 e 45 5 55 45 21
i
3 33 21 3 33 31 11

Figure 3 Tones in the four varieties of Sgaw

In addition to the four tonal patterns illustrated above, the Sgaw variety spoken in Pai district, Mae Hong Son
province, has an unusual split in the B column: B1 = 117, B2 = 21" and B3 = 11", D12 =45 while D3 = 53. Even though
there are two tones in the B column, the non-checked syllables having the Category-l initials (e.g. *ph, *hm, *s) and the
*

|

Category-lll initials (e.g. *b, *m, *I) have the same tone, i.e. 11", while those having the Category-ll initials (e.g. *p, *Pp, *P)

have tone 21. This means that the non-checked syllables in PK, i.e. *cVI has become CV?2" (checked-syllable) in this
modern Sgaw variety, provided that their initials or onsets are p-, t-, c-, k-, d- (<*Pd—), b- (<*Pb-) and ?: for example, *cell

> cer?! ‘left (side), *Pell > Per? ‘dung, excrement’, *Pdell > dell? ‘frog’, *Pbal]D > b2 P2 ‘bamboo shoot' and so on.

Instead of the more common B12-3 like the split-pattern in (2), it has become B13-2.
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4. Sound correspondences

The correspondences of the initials or onsets as well as the ones of tones seem to have fewer problems, see
Tables 1 and 3. With regards to vowel correspondences, the picture is not so clear, consequently, the reconstruction of PK
vowels is more problematical, difficult and time consuming. If we assume that PK vowels should be more or less similar to
the spellings found in old Sgaw and Pwo texts and dictionaries written in the Burmese-based and Roman-based scripts
invented about two hundred years ago, then, a reconstruction of the vowels is not difficult. However, it is not so easy when
the reconstruction is solely based on the data drawn from many spoken Karenic language varieties collected in the present.
Perfect patterns of sound correspondences, epecially of vowels in the Karen case, cannot be expected for many reasons,
e.g. vowel harmony phenomena and borrowings which are the result of various layers of language contact from the past to
the present in the areas where Sino-Tibetan languages are spoken as pointed out by LaPolla (2001). The causes of the
irregular sound changes, in some cases, cannot be explained. This fact should be accepted; therefore, we must keep in mind
that the reconstruction of a proto language is tentative. Reconstructions which are based on different sets of data can yield

different results, more or less.

Some of the unusual patterns of vowel correspondences could have stemmed from the loss of some final
consonants which have no traces in the present-day languages. Thus, it is likely that the correspondences of rhymes should

receive more of our attention, at least in Karen, see Table 2.
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5. PK pholology



Onsets

Category | (High series):

Category Il (Mid series):

Category Il (Low series):

Consonant clusters

*Cw- *phw
*ow
*mw
*Cl- *ohl
*Cr- *phr
*Crw- *khrw
*Cj *chj

*thw

cw

*dw

*khl

*thr

pj

*VI.

aspirated stops

*VI.

nasals

*VI.

fricatives

*VI.

approximants

*VI.

rhotic

*VI.

unaspirated stop

*Glottal and glottalised stops

*Glottalised nasal

*Glottalised approximants

*Vd. Stops

*Vd. Nasals

*Vd. Approximants

*Vd. Rhotic
*chw *kKhw *sw
*kw *Pow  *Pdw
*qw w
*sl *pl *Kl
*chr *khr *sr

*ph

*hm(m

*hw(w )

R

i

*hnw

*Pnw

*Pbl

pr

)

*th

*hn(n )

*hi(l )

*hr(r )

*d

Theraphan Luangthongkum

*ch *kh

h o) thnm o)
*h

*t *c *k

*P

*?n

*?J

*D *9

*‘]'1 *IJ

%

*ml

*gr

18
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It is noticeable that the reconstructed onsets or initials are quite complex with a large number of voiceless
sonorants, glottalised sonorants and consonant clusters. This is due to the fact that some of the onsets derive from the
reductions of the PTB prefixes, infixes, or the proceding part of compounds, in order to become monosyllabic words with
tones (Matisoff, 1973), which is a process of fonal evolution and tonal development in SEA languages. Having more solid
data on Central Karen languages in the future, perhaps in some cases, consonant clusters could be reduced and replaced by

a reconstruction of sesquisyllabic words. The following are some of the examples of the reductions mentioned above:18
PTB *g/b/m-la-y > PK *bla” ‘arrow’

PTB *s-hywdy, *s-hwiy > PK *swi ‘blood’

PTB *b-r-gyat B *b-g-ryat > PK *grOTD ‘eight’

PTB *b-wa > PK *?bwa’” ‘white’

PTB * m-/s-lay ‘tongue’ > PK *hlojB ‘lick’

PTB *g-p"a, *r-p"a, *r-wa > PK *hwa bamboo’
PTB *b-rey > PK *pre” buy’

PTB *s-hwiy > PK *swi~ blood’

PTB *s-ley > PK *hii® ‘squirrel’

PTB *s-ni(:) 1) > PK *hnel)” Year’

Rhymes

Two types of rhyme were reconstructed, i.e. *-V and *-VC; and among *-C are : *-m, *-n, *-1), *-N", *+j, *-w (*-

p) 20 %4, *k, K, *-D

Based on my own field data and the data drawn from Henderson (1997), 57 rhymes were reconstructed. They can

be divided into four types, as follows : s

Type | *-i e *& *i *0 *a  *u *o *O

Type Il *-im *-in *if) *-el) *-eN *-&m *-&n *-&1) *-e&N *-im *in *-ip *-iN
*-0m *-91 *-ON *-am *-al) *-aN *-un *-ul) *-uN *-om *-oI) *-O1) *-ON

Type lll : *-ej *-& *-qf *-aw *-ow

18
More examples are to be found in the seventh section of this paper.

19
*-N and *-K in the rhymes *-VN and *-VK are neither a uvular nasal [N] nor a uvular stop (-g); -K means ‘one of the nasals, i.e. *-m, *-n or *-1)

and -K means one of the final stops, i.e. *-p, *t or *-k.
The rhyme -ap only occurs in S.Pa-0. It corresponds to —at in N.Pa-O.

1
See more detail in Table 2.
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Type IV : *i? *it *k *e? *ek *g? *37 *qa? *at *u? *uk *o?
*of *-ok *0P *-Ot

Among the 57 PK rhymes listed above, the rhymes having the *a vowel were reconstructed with more confidence due to the

neat patterns of correspondences.
Tones

Three tones, i.e. *A, *B and *D were reconstructed. The correspondences of tones in modern Karenic language
varieties are illustrated in Table 3 and Figure 4. The *A and *B tones occur in non-checked syllables while the *D tone
occurs in checked syllables. Resulting from the eight patterns of tonal correspondences presented in Luce (1959) and the
concept of tone-box adopted, the *B # tone (equivalent to the *C tone in Tai languages) was reconstructed to solve the
tonal problems in a small number of words, e.g9. pus, paddy, blow, breathe, many, child,’” etc., which have tone A in Sgaw
but tone B in Pwo. In my opinion, perhaps it is too early fo reconstruct the *B # tone (or *C). When carefully look at the
tone boxes in Shintani (2003) and Manson (2009), it is amazing to see that the so-called B ¢/ tone in modern Karenic
languages has completely merged with the AB or D tone, unlike the *C tone in Tai languages and dialects spoken both
inside and outside Thailand and in the Mien or Yao languages spoken in Thailand and Guangxi province, southern Ching,
which | had the opportunity to work on during our several field trips in China, Laos and Vietnam (see L-Thongkum,
1991,1993,1997; Kullavanijaya & L-Thongkum, 2000). | feel that the development of the PK *B ¢/, based on the tone-box
concept proposed by Shintani and Manson, does not sound convincing, even though their views can be tfraced back fo
Haudricourt's proposal in 1975. The uncommon type of tone splitting of the B fone in some Sgaw varieties, e.g. the PK tone
*B > B13-2 (CVP21) and *D > D12 (CV?AS) -3 (cv53) may be a reason why the *B / tone was added. In my opinion, the
reconstructed three tones, namely, *A, *B and *D are sufficient to handle an unusual development of tones B and D in some
Sgaw varieties. Even though the addition of the *B # tone can help make the reconstruction of the proto tfones in some PK
roots possible, | am still reluctant to accept this idea. There might be a better solution, if we could reach more fresh data,

especially on the Karenic langauges spoken in Myanmar.
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N. Pa-O
*A B *D
31" 55 21
31" 55 21
33 53 45
Kayan
*A B *D
53 1 45‘
53 11 45
1
33 21
W. Bwe
*A *B *D
55 33 33
55
33 33
33 33 1
N. Sgaw
*A *B *D
33 31" 45
33 31" 45
33 1" 21
N. Pwo
*A B *D
35 33 45
55 33 45
55 1" 21

S. Pa-0
*A *B *D
31" 33 21
31" 33 21
53 55 45
E. Kayah
*A *B *D
33 1 55
33 1 55
1 1 33
Kayaw
*A *B *D
55 il 33
55 1 33
33 1 33
S. Sgaw
*A *B *D
55 45’ 21
55 45’ 21
33 31 "
S. Pwo
*A *B *D
53 55 21
31" 55 21
317 33 45’

Figure 4 Proto-Karen tones and their tonal developments in modern Karenic languages

21
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6. PK Lexicon

Based on the correspondences of the onsets, rhymes and tones as shown in Figures 1-3 and the reconstructed
PK phonology in the fifth section, a PK lexicon consisting of 341 roots was reconstructed as presented in this section. The
PK roots are arranged according to the alphabetical order of the English glosses (A-Z) with ‘all” as the first item and ‘young’
as the last item. For comparison, the reconstructed forms by Burling (1969) are also given since his reconstruction, although
different, equates to mine in some respects, such as the tones: 1=B3; 2=B12; 3=A2/A3; 4=A1/A12; P1:D3; ?2=D12 and so
forth.

Abbreviations and symbols

PK = Proto-Karen KW = Kayaw
NK = Northern Karen N.SG. = Northern Sgaw
CK = Central Karen S.8G = Southern Sgaw
SK = Southern Karen N.PW = Northern Pwo
N.PO = Northern Pa-O S.PW = Southern Pwo
S.PO = Southern Pa-0O RB = Robins Burling
KN = Kayan *- CV= Part of a compound (only Bwe)
KH = Kayah *- CV= Preceded by an affix /sesquisyllable
BW = Western Bwe *Ocv/ *evl Part of a compound (except Bwe)
Lexicon
1. all, all gone, whole’  PK: *1ol10
NK: 1od*® (NPO), WO*® (S.PO)
CK: ol (KN); 103 (KH);, - (BW); 19%3 (KW)
SK: (khe=)al2r (N.sG), 1ou (S. SG); lauldzr (NPW), 10ull*® (S.PW)

2. ant PK:*dogll

55

NK: ton°3 (N.PO), 11 (S.PO)
CK: 11 (KN); 1011 (KH); do® (aw); TM(KW)
SK: o1 (N.8G), 1% (S. SG); thdr  (NPW), thai = (SPW)

3. arrive’  PK: *dl  *thy® (RB)

NK: t2° % (N.PO), 1% (S.PO)
CK: tof 1 (KN); to't (KH); do% (BW); ta' (KW)
SK: 113 (N.SG), 11*°" (S.8G); tho® (NPW), tho®  (S.PW)

Note N.Sgaw and S.Pwo have tone A instead of tone B. The two varieties of Pwo have irregular vowels.
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‘arrow, dart’ PK: *blal  *phia’ (RB)

NK: pla®®

(N.PO), pla® (S.PO)
CK: pla' (KN); pla™ (KH); blg3 (BW); ple' (KW)
SK: pla"  (N.SG), pla® (S.SG); pla’"  (N.PW), phla® (S.PW)

Note Irregular vowels in Kayah (KH) and Kayaw (KW), i.e. they should be e and a in KH and KW, respectively.
S.Karen (SK) tones suggest *bl-, while those in N.Karen (NK) indicate *pl-.

‘ascend, go up, rise’ PK: *’rhal]ﬂ *thal)? (RB)

NK: tha)® ® (N.PO), thal}®® (S.PO)

CK: thal)' (KN); th&™ (KH); tha (BW); ho' (KW)

SK: 03~ (N.SG), thd*®" (S.5G); the® (N. PW), 1hd°°® (S.PW)

‘ashes, fireplace’” PK: *phuD

NK: pha® % (N.PO), pha® (S.PO)

CK: pha'' (KN), phe' (KH); - (BW), pha'" (KW)

SK: pha®” (N.SG), pha® (S.8G) - (NPW), - (S.PW)

Note In some N.Sgaw varieties phla't  ~pha' means ‘fireplace’.

astringent  PK: *kjad0  *knil' (RB)
NK: khja2r (N.PO), - (S.PO)

CK: khil*® (KN); khja®®

(KH): - BW) - (KW)
SK: ki0*® (N.SG), kaill2t (5.56); kaill*® (NPW), kaill® (S.PW)

bamboo’  PK: *hwall  *wa? (RB)

NK: wa’® (N.PO), wa® (S.PO)
CK: hwa''~hau't (KN); we' (KH); hO3 (BW); - (KW)
SK: wa¥ (N.SG), wa'® (S.56) wa® (NPW), wa’® (SPW)

bamboo rat PK: *(jow[l)khanl

NK:  (u®°)khan®  (N.PO), - (S.PO)

CK: Jutkhan)®3 (KN); - (KH); kh&®® (BW); (u)khd®® (KW)
SK:  khO® (N.SG), kho°% (S.5G) khe3® (NPW), khd®3 (S.PW)
‘bamboo strip”  PK: *srall

NK: sa®  (NPO), sa®  (S.PO)
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55 55 55

0a®3 (KN); se® (KH); Ore®°~00°°re®® BW); sa’’® (kW)

5

Ccve® (N.SG), eva®® (S.86); sia®® (NPW), 0a’: (S.PW)

bamboo shoot’  PK: *Ubany

NK:

CK:

SK:

55

ba)® ° (N.PO), bal)® (S.PO)

baf)' (KN); b&™ (KH); Da® BW), bd' (KW)

9%~ (N.SG), b0*% (S.56) bEH (NPW), bd°° (SPW)

bark (n.), leather, skin’  PK: *phell  *phill2 (RB)

NK:

CK:

SK:

phell2t (N.PO), - (S.PO)

55

- (KN); pha (KH); phe3® (BW); phe33 (KW)

phill*® (N.SG), phaill2' (5.5G); phaill*® (N.PW), phaill®' (S.PW)

bat PK: *plald’0

NK:

CK:

SK:

Note

‘bathe’

NK:

CK:

SK:

Note

pla®*  (N.PO), pla®  (S.PO)
bla' (KN); ple' (KH); pl&! (BW); pla' (KW)
bla®® (N.SG), bla®® (S.SG); phla® (N.PW), phla®® (S.PW)

Pa-O and Sgaw have tone A while C.Karen (CK) languages and Pwo have tone B. *pl- has become bl- in
Sgaw.

PK: *hlowl]

55

IL®° (N.PO), 1u® (S.PO)

- (KN); lo™ (KH); - (BW); Iu™ (KW)

5

i1 Mt (NSG), 1% (8.56) lou (NPW), (00°)ou®® (SPW)

N.Sgaw has the B3 tone while S. Sgaw has the B1 tone as in Pwo and Pa-O.

bear (animal)  PK: *thamll  *tham* (RB)

NK:

CK:

SK:

‘bedbug’

NK:

CK:

SK:

tham®  (N.PO), tham3'  (S.PO)

55 55

that)°3 (KN); the® (KH): the®® BW); thd®° (KW)

~(N.SG), - (S.SG); (phi'' ) 1ho3® (NPW), (phou®3)thd 3 (S.PW)
PK: *graml]

sam33~Gam33 (N.PO), som53~solj53 (S.PO)

cal)® (KN); khre't (KH); - (BW); c0% (KW)

x0% (N.SG), x0% (S.SG); - (NPW), - (S.PW)
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‘bee (Apis cerana)’ PK: *kwatll

NK: wat2' (N.PO), wat?! (S.PO)

55 55

oKk: hwel*® KN); we®?® (KH): we=~02° "kwe®® BW);, hwg3~khwe® (KW)
SK: kwel*® (N.SG), kwe®?® (S.8G); kwe®® (N.Pwo), kw&3¥  (S.PWO)

NoteThis etymon has irregular tone change, i.e. *D has become tone A in S.Sgaw and Pwo. Perhaps, the final *-t
had been dropped much earlier, then the *D tone became the *A tone.

bee (Apis dorsata)’ PK: *k-hnell
NK: ne®  (NPO), ne¥  (S.PO)

CK: nai®® (KN); ni®® (KH); (gd) nI® BW); ni°®

(Kw)

SK: k9'"n&® (N.SG), ng’’ (S.SG); ni*” (NPW), ni’2 (S.PW)
‘believe’ PK: *jiml

NK: jum®3 (N.PO), jom® °~jon®® (S.PO)

CK: Fit (KN ji'' (KH); - (BW); ji (Kw)

SK: - (N.SG), - (S.SG); - (NPW); - (SPW)

‘below, under, underneath” PK: *~1al0

NK: (ka®2) 1a0*° (N.PO), 1a0*° (S.PO)

CK: 1al*® (KN); 162 (KH); gOMe™, -1g" (BW); 103 (KW)
SK: phosialzt (N.SG), ka'la  (S.SG); chall* *1al2r (N.PW), pho®s1al* ® (S.PW)
big, large’ PK: *Odol]l  *doz (RB)

NK: - (N.PQ), - (S.PO)

CK: dau'' (KN); du' (KH); do® (BW); du' (KW)

19:(3.86); du® (NPW), du’® (S.PW)

SK: do>” (N.SG), du
bird  PK: *tholl  *tho? (RB)

NK: - (N.PO), - (S.PO)

CK: thau' (KN); thu't (KH); tho® (BW); thu' (KW)

SK: thost” (N.SG), thu®® (S.8G); thu (NPW), thu®® (S.PW)

NoteThe words meaning bird” in N.PO and S.PO are w053(B3) and wa’® 5(BEB), respectively.
bite (v.)  PK: *0eNd  *0enz rB)

Nk: Oen®® (NpPo), Oems~Oens (s.PO)

ck: Oin kNy: Oat (KH); - BW); - (KW)
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sk: D™ (N.SG), i4°’(S.SG); 4&i® (N.PW), &i°° (S.PW)

bitter'’  PK: *khall ~ *kha? (RB)

5

NK: kha®® (N.PO), kha® (S.PO)

CK: kha'' (KN); khe' (KH); khe® (BW); kha'' (KW)
SK: kha®~ (N.SG), kha'®’ (S.5G); kha® (N.PW), kha®® (S.PW)
blood”  PK: *swill  *swiz (RB)

5

NK: swi®® (N.PO), swi®® (S.PO)

CK: Owitt (KN); swi't (KH); Owi3, Bu (BW); su' (KW)

SK: (tfamswidt (N.SG), swi'®’ (5.5G); swi® (NPW), Owi®® (S.PW)
blow (a fire) PK: *Oull  *0u* (RB)

NK: Owr (nPo), Ouwt  (S.PO)

ok: Ou®s kNy;  Ouse kH); we @w); Ou®® Kw)

SK: Oue (Nse), Ou®® (ssey: Ou® (nPw), Ow  (S.PW)
boar (wild~)  PK: *tho00mil0

NK: thol2mis (N.PO),  tholzmi®s (S.PO)

CK: thaul* ®miss (KNY; the® *mitt (KH); - (BW); tho®mi® (KW)

55

SK: thol* *mi® (N.SG), tholzmi® (S.5G); thol* "mei®® (N.PW), thulzimet  (S.PW)

boat’  PK: *klgjll  *knlii* (RB)
NK: phri*  (N.PO), pli®t  (S.PO)

CK: - (KN); KIO% (KH); khii®® (BW); KIi®® (KW)

55

SK: khii®> (N.SG), khii®® (S.SG); khlei?® (N.PWO), khlei’2 (S.PWO)

Note*kl- has become phr- and pl- in N.Pa-O and S.Pa-O. respectively.

body dirt’”  PK: *khrejl  *xi2 (RB)

5

NK: khri® ® (N.PO), khri® (S.PO)

CK: - (KN); khrd™ (KH); - (BW); ci't (KW)

45,
(

SK: xP1 (NSG), xit®' (S.56) kei® (NPW), kei’® (SPW)

boil (v.))  PK: *phroll

NK: - (N.PQ), - (S.PO)

5 5

CK: pho?3 (KN); pho® (KH); a” ®phro® (BW); pho”’ (KW)
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SK: khID3 (N.SG), pho’® (S.SG); pho3® (N.PW), pho”? (S.PW)
bone’  PK: *khrwit  *xwi* (RB)

NK: chuf2' (N.PO), chd uf?' (S.PO)

5

oK: chwill*® (KN); khrwi®® (KH); -khwi®® (BW); chu®® (KW)

55

SK: xi® (N.SG), (ta")xi®® (5.56); (Hal21) xeiss (NPW), xwi®® (S.PW)

NoteThis etymon has irregular tone changes in SK, i.e. tone A in Sgaw and tone B in Pwo, while it is still tone D
in NK and CK. The final *-t might have been dropped very early; consequently, the tones in Sgaw and Pwo
have developed differently.

braid” PK: *srejll  *si2 (RB)

5

NK: si’® (N.PO), si® (S.PO)

CK: - (KN); sd' (KH); Ore® (BW); sit (KW)

SK: sP (N.SG), - (S.5G); sei® (NPWO), Bei®® (SPWO)
brain’  PK: *nokl]l  *kho2nul' (RB)

NK: (Ou® ®ynok* ® (N.PO), (Dal2nynud*® (s.PO)

cK: noll2t (KN), (ku)no3 (KH); -no' (BW); (kd%)nd3* (KW)

5, 5

SK: (kho¥ nul2t (N.SG), (khu® ® o1t (5.56); (khu@)naulzr (NPW), (khu®®) noul*® (5.PW)

branchaft  PK: *phel]l  *phe* (RB)

NK: phe3! (N.PO), phe3! (S.PO)

55

CK: phai®2 (KN); phi® (KH); - (BW); phi®® (KW)

55 (3.8G); phir® (N.PW), phi®s (S.PW)

SK: phe3 (N.SG), phe
breasts’  PK: *nul  *ny' (RB)

NK: - (N.PO), - (S.PO)

cK: nut (KN (ditnu™ (KH); nu® (BW); nu'(KW)

SK: nutt (NLSG), nu® (S.8G) nd u't (NPW), nu® (S.PW)
‘broken, split, separate’  PK: *pallll  *phall2 (RB)

NK: pallzt (N.PO), pall2t (S.PO)

5

CK: phall*® (KN); phe®® (KH); pha® (BW); phd3 (KW)

SK: phal*® (N.SG), phall2' (5.5G); phal*® (N.PW), phall2t (S.PWO)
buffale’  PK: *p/b-nall *palznat (RB)

5

NK: pallztna®s (N.PO), pall2ina®® (S.PO)
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39.

40.
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42.

43.
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cK: bull* °nat (KN); pe5 >

ne'’ (KH); bd¥ne3 (BW); pa®na' (KW)

SK: pd33na't (N.SG), pd''na®' (S.SG); poDZWnS” (N.PW); p9D21n033 (8.PWO)
buy  PK: *brell  *phve® (RB)

NK: phre® (N.PO), phre”? (S.PO)

CK: prai®3 (KN); phri't (KH), a® Pbwiw (BW); pri® (KW)

SK: pd'"Ye33~pYed® (N.SG), pYe¥ (S.5G); - (N.PW); - (S.PW)

‘caress’  PK: *phruNl

NK: phri®® (N.PO), pwdm3 (S.PO)

55

CK: phw01)53 (KN); phi33 (KH); - (BW); phu (KW)

sk: phvee (N.SG), phu®® (S.SG); pha®® (N.PW), phd®® (S.PW)
Notelt is noticeable that NK has fone B while CK and SK have tone A.

carry (on the back) PK: *pill  *phy? (RB)

NK: - (N.PO), - (S.PO)

OK: - (KN); - (KH); phu®® (BW); phit (KW)

SK: - (N.SG), phi?® (S.8G); po 1% (NPW), pi’® (S.PW)

caterpillar’ PK: *silll]

NK: sell2t (N.PO), sill2 (S.PO)

55

ok: 0i0%° KNy si®® (KH); Oc® BW); si® (KW)

SK: sil*® (N.SG), saille (5.56); si®® (NPW), Oaillz, Oeillzr (S.PW)
NofeN.Pwo has tone A which is irregular.

catfish’  PK: *~kul'0

NK: khu®®  (N.PO), khu®'  (S.PO)

CK: ku®3 (KN); ku'' (KH); - (BW), ku't (KW)

55

SK: - (N.SG), ku'®’ (S.8G); - (NPW), ku’® (SPW)

NoteNK and Kayan (CK) have tone A while the rest have tone B.
‘carapace, shell’  PK: *ill

NK: - (N.PO); - (S.PO)

55 55

CK: ko®3 (KN); [a'k0® (KH); ko®® Bw); Oatki®® (kw)

55 5

SK: kil*® (NsG), ki®° (s.s6); Oatko u®® (NPW), ku®  (S.PW)
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NoteKayan has an irregular vowel, i.e. o, instead of i. N.Sgaw also has an irregular tone, i.e. fone D.

centipede’  PK: *t/dall00ban0  *dal2ban? (RB)

NK: ta* *ban®  (NPO), tall* °ban®  (S.PO)

CK: ta'tbal)’3 (KN); - (KH); - (BW); - (KW)

SK: dal* °b0% (N.SG), da'bd®® (S.5G); - (NPW), dal* b0  (S.PW)
‘chameleon”  PK: *kwill

5

NK: kwi®® (N.PO), kwi®® (S.PO)

CK: khwitt (KN); khwi'! (KH); khwi® (BW); khi't (KW)

SK: khwidt . (N.SG), khwi®®’ (S.5G); khwi® (N.PW), khwi®® (S.PW)
Charcoal’  PK: *swall  *swa? (RB)

NK: swa’® (N.PO), swa® (S.PO)

CK: Oau (KN); su' (KH); - (BW); su'' (KW)

SK: swa (N.SG), swa'® (S.86); swa® (NPW), Owa®’ (S.PW)

chicken’  PK: *chjaNO  *chjaN* (RB)

NK: gja®  (N.PO), Gja®  (S.PO)

55

CK: €i®? (KN); cha® (KH): Ji®° @®wW): ¢i®® (Kw)

55

SK: chd® (N.SG), cho®® (S.8G); ch&3® (NPW), cho’3 (S.PW)

Note[Proto-Monic: *tyaal), Proto-Mon: *cai]l (Diffloth, 1984)]
‘chili pepper, pungent’  PK: *hatll

NK: hat?! (N.PO), hap?! (S.PO)

55

cK: hed*® (KN); he®® (KH); h&™® (BW); h&® (KW)

55

SK: he® (N.SG), h&°’® (S.8G) - (NPW), YE°® (SPW)

Note NK and CK have tone D while SK languages have irregular tone changes,
i.e. *D>A in Sgaw but >B in Pwo.

chin, jaw’ PK: *kall  *kha? (RB)

NK: ka®® (N.PO), ka® (S.PO)

CK: ka'' (KN); khe'' (KH); khe (BW); kha'! (KW)

SK: kha®'~ (N.SG), kha'®’ (S.5G); kha® (N.PW), kha®® (S.PW)

Note(Thai: khaal)33]
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51

52.

53.

54.

55.

56.

ticada’  PK: *Q)jaill
NK: 1jo® (N.PO), - (S.PO)
CK: ji®s (KN); ja't (KH); - (BW); - (KW)

SK: je%, ze® (N.SG), - (S.SG); jai’°

(NPW), jai®  (S.PW)

civet cat’ PK: *thull

NK: - (N.PO), - (S.PO)

CK: thu't (KN); - (KH): thu®® (BW); thut (KW)

SK: - (N.SG), - (8.S6); - (NPW), thul&thde | thy® °tho™ (S.PW)
‘classifier (hand of bananas)”  PK: *sejD

NK: si5 5

(N.PO), si® (S.PO)
CK: 011 (KN); s (KH): - (BW): si't (KW)

SK: s (N.SG), si®’(S.56) sei® (NPW), - (S.PW)
‘classifier for flat objects” PK: *[Oball

NK: ba®®

(N.PO), ba® (S.PO)

CK: ba' (KN); be't (KH); - (BW); ba' (KW)

SK: bed” (N.SG), bi*® (S.56G) bai® (NPW), bai’® (SPW)

NoteThe correspondence pattern of rhymes in SK suggests *DbajD (Thai: baj33]
Classifier for people, persons’ PK: *brall  *vo@ (RB), *phwa?® person’ (RB)
NK: phra® (N.PO), pra’2 (S.PO)

CK: pra¥ (KN); phre (KH); - (BW); ra33 (KW)

SK: pva® (N.SG), va® (S.5G); va’® (NPW), Ya@  (S.PW)
‘classifier for a piece of meat, cake, efc.” PK: *plOIjD *1012 (RB)

NK: 1on°°

(N.PO), - (S.PO)

CK: - (KN); plo" (KH); - (BW); plo™ (KW)

SK: 2™ (N.SG), u*% (s.56) 193 (N.PW), 16°° (S.PW)
‘classifier for plants, e.g. bamboo, rice, banana etc. (clumps, clusters)’
PK: *kholl

NK: - (N.PO), - (S.PO)

CK: khau'' (KN); - (KH); - (BW); - (KW)
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SK: khod'" (N.SG), khu'® (S.8G); khu® (NPW), khu®® (SPW)
‘classfier for round objects’” PK: *phlol]D *phlo1)? (RB)

NK: phio)® ® (N.PO), phlol}® (S.PO)

CK: phlau™ (KN);  phlD* (KH); - (BW); phld™ (KW)

SK: phio»” (N.sG), phii*®” (S.SG); phlau3 (N.PW), phléu®® (S.PW)
‘classifier for long objects” PK: *[ponD *bO1)? (RB)

NK: - (N.PO), - (S.PO)

CK: b2 %3 (KN); bo® (KH); - (BW): bo°® (KW)

SK: bo® (N.8G), bu’® (8.56) bd°° (N.PW), b&%  (sPw)
‘classifier for four-legged animals”  PK: *[daald

NK: - (N.PQ), - (S.PO)

55

CK: doi 2 (KN); do® (KH); - (BW): dd°® (Kw)

P INPW), di®t  (SPW)

SK: di® (N.SG), di®® (3.8G); doi’®
‘close (one’s eyes)” PK: *[bil  *binz (RB)
NK: - (N.PO), - (S.PO)

CK: bi"t (KN); - (KH); - (BW); bi't (KW)

5

CK: b (N.SG), bi*® (S.5G); bei®® (NPW), bei’® (S.PW)

comb (v.)  PK: *khwit  *khwi* (RB)

NK: khut2' (N.PO), - (S.PO)

5

CK: khill*® (KN); khwi® ® (KH); khwi®® (BW); khi® (KW)

SK: khwi®® (N.SG), khwi®® (S.SG); khwit® (N.PW), khwi’? (S.PW)
NoteThe SK tones suggest tone *A in PK.

‘cotton thread”  PK: *hlowll  *Iy2 (RB)

NK: 1u® 5

(N.PO), Iu® (S.PO)

CK: Iut (KN); lo'" (KH); 1u% (BW); Iu't (KW)

SK: 11317 (N.SG), 114°(5.56); lou® (NPW), lou®® (S.PW)
cough (v.)  PK: *kukd  *kul2 (RB)

5

NK: (tal2the® ®) khuk2! (N.PO), - (S.PO)

CK: khud*® (KN): khi®® (kH); 02° °khu® (BW): khi® (Kw)



64.

©65.

66.

67.

68.

69.

70.

SK: kud*®  (N.sG), koull? (5.56); kaul*® (NPW), koul® (S.PW)
crab’ PK: *chwgll  *chwe? (RB)

NK: chwe®® (N.PO), chw&® (S.PO)

CK: chwé&' (KN); chwa'' (KH), fw833 (BW); ch&™ (KW)

SK: chwe3 (N.SG), chwe®® (S.5G); chwe® (NPW), chwe®’’ (S.PW)
cricket’  PK: *s—kill

NK: ki (N.PO), ki  (S.PO)

CK: ki®3 (KN); ki®® (KH); - (BW); (d&") ki®® (KW)

SK: sO1ki® (N.SG), tki’° (S.SG); - (NPW), - (S.PW)

Noteki®? in Kayan is a kind of grub.

crocodile’  PK: s-hmall  *ma? (RB)

NK: - (N.PO), - (S.PO)

CK: - (KN); - (KH); 0o3me =2 (BW); ma' (KW)

SK: s9%ma™ . (N.SG), ma’® (S.5G); ma® (NPW), ma’® (SPW)
crop (of fowl), gizzard” PK: *k-hnill  *nin* (RB)

NK: - (N.PO), - (S.PO)

CK: - (KN), k&®=ni® (KH); kd°°ni®® @®Ww); kitni®® (Kw)

SK: ka'"ni®® (N.SG), ni®® (S.SG); neir® (N.PW), nei’? (S.PW)
cross (v.)  PK: *khaN[

NK: - (N.PO), - (S.PO)

CK: - (KN); kh&3 (KH); - (BW); khd’° (KW)

SK: khO® (N.SG), khd®® (S.SG); khe3® (NPW), khd®3 (SPW)
crossbow’  PK: *klgjll  *khiiz (RB)

NK: khii® ® (N.PO), Kli®® (S.PO)

CK: - (KN); KIQ' (KH); khli® (BW); khli't (KW)

SK: kit~ (NLSG), khii* % (S.8G); khlei® (N.PW), khiei’® (S.PW)

crow (v.))  PK: *[ol]
Nk: Ou®® (NPo), Oue (S.PO)

cK: - (kNy; Oum (kH); 0% @w); Ou (kw)

Theraphan Luangthongkum
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SK: Oos™ Do (Nse), Du®® (s.s6); Ows (nPw), 0o [Ou®® (sPw)
NoteSgaw has tone A while Pwo, NK and CK have tone B.

crush (v.))  PK: *k-hnoN[

NK: - (N.PO), - (S.PO)

CK: - (KN); no' (KH); kd%n032 (BW); no't (KW)

SK: no®' (N.SG), nu*® (S.5G); no% (N.PW), nd°° (S.PW)
cucumber’  PK: *Odejl ~ *di* (RB)

NK: - (N.PO), di¥  (S.PO)

.55

CK: - (KN); do® (kH); di®® @w); di’°®

(KW)

.55

SK: di®® (N.SG), di 5

(S.SG); thei’® (NPW); the®  (S.PW)

NotePwo has an irregular initial, i.e. it should be d- instead of th-.
dark, late evening’  PK: *khill  *knhill2 (RB)
NK: khell2' (N.PO), khill2' (S.PO)

oKk: khil*® (kN); khi®®

(KH); khi® (BW); khi®® (KW)
SK: khil*® (N.SG), khaill2t (3.8G); khaill*® (NPW), khaill® (S.PW)
daughter-in-law’  PK: *ldgll  *de2 (RB)

NK: - (N.PO), - (S.PO)

CK: d&'t (KN); d&" (KH); -de® (BwW); d&™ (KW)

SK: de” (N.SG), de'® (5.56); dem (NPW), de°’ (S.PW)

day’  PK: *negill  *ni® (RB)

NK: ni®® (N.PO), ni°? (S.PO)

CK: - (KN); nd' (KH); ni®® (BW); ni®® (KW)

SK: ni® (N.SG), ni® (S.SG); nei’® (NPW), nei®  (S.PW)
deaddie’  PK: *sejill  *si* (RB)

NK: si®  (N.PO), si®'  (S.PO)

CK: 01°s (kN); 509 (KN); 0i°° Bw) si®°®

(KW)
SK: si® (N.SG), si’° (S.8G): seir” (NPW), 0ei’3 (S.PW)
dear PK: *dogl

Nk: Domt (NPO), Oop»  (sPO)
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55

ck: Oon®s (kNy; [oss (kH)y: 190°° @w);, 0o0°° (Kw)

55 (npw), 029 (SPW)

sk:  Oo» (nse), 0o°° (ssey Oa
deep’  PK: %000  *noll' (RB)

NK: jod*® (nPo), jol*® (s.PO)

cK: Haull2t (KN); jE33 (KH): jo't (BW); - (KW)

SK: joll2t (N.SG), jort (S.8G); joll2t (N.Pw), jull*® (S.PW)
‘deer (barking~)  PK: *d-khejl]

NK: khi¥'  (N.PO), khi®®  (S.PO)

55 5

CK: khi®3 (KN); khd® (KH); do'khi®® BW); khi’® (KW)
SK: - (N.SG), - (S.SG); - (NPW), - (S.PW)

‘deer (sambha ~)  PK: *t-khrolll

NK: khjo[2t (N.PO), khjol2' (S.PO)

oKk: khjod*® (KN); khro®® (KH); kho® (BW); kha® (KW)

SK: 1033x 0% (N.SG), tho®x0°° (S.8G); 1a%x0°® (NPW), chd®xo¥  (S.PW)
Noteln SK, the rhyme *-o0 has become -0l (SG, N.PW) and -ol] (S.PW).

delicious”  PK: *Owill

NK: Owi® 8

(N.P0), Owi® (s.PO)

cK: Dwitt (KN); witt (KH): - (BW): wi't (KW)

SK: kwiz! (N.SG), - (S.56); Owi (NPw), Owi®® (S.Pw)
descent, go down, set  PK: * lagl  *Ian® (RB)

NK: la1)®® (N.PO), lan)”3 (S.PO)

CK: 1aD® (KN); €™ (KH); 1% (BW); 103 (KW)

55

SK: 10% (N.SG), 10% (S.5G); 1€°° (NPW), 193"  (SPW)

dig  PK: *khull  *khunz (RB)

NK: khu® ®

(N.PO), khu®® (S.PO)
CK: - (KN); khi® (KH); - (BW); khu'' (KW)
SK: khust" (N.SG), khu'® (S.8G); kha® (NPW) knd’° (SPW)

dip up’ (water)  PK: *[d( )NO  *dom2 (RB)

NK: - (N.PO), - (S.PO)
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CK: dut (KN); - (KH): d0°® (BW); dut (KW)

SK: 40" (N.SG), di*®” (S.SG); ddo®® (N.PW), déds’® (spw)
‘Dipterocarpus tuberculatus Roxb”  PK: *thoN[

NK: t1)®"  (N.PO), - (S.PO)

CK: tha®3 (KN); thd3 (KH); - (BW); thd°® (Kw)

55 (356); tha’® (NPW) - (SPW)

SK: thd32 (N.SG), thO
Noteln N.Pwo, it is an irregular fone change, i.e. tone 55 (A23) instead of fone 35 (A1) as in Sgaw, NK and CK.
disappear, lost  PK: *mall  *ma’ (RB)

NK: ma®3 (N.PO), ma’® (S.PO)

CK: ma' (KN); me™ (KH); h&’°m&" (BW); ma' (KW)

SK: ma't (N.SG), ma3' (S.8G); m&™ (N.PW), ma* (S.PW)

dog’  PK: *thwill  *thwiz (RB)

5

NK: thwi®® (N.PO), thwi®® (S.PO)

CK: thwitt (KN), thwi't (KH); thwi®® (BW); thitt (KW)

SK: thwist” (N.SG), thwi®® (S.8G); thwi® (NPW), thwi®®

(S.PW)
do, make’  PK: *mall  *ma® (RB)

NK: ma® (N.PO), ma’? (S.PO)

CK: ma® (KN); me' (KH); m& (BW); ma3 (KW)

SK: ma® (N.SG), ma® (S.SG); me’®

(NPW), ma®  (SPW)
dove’ PK: *(thol)iwill

NK: Iwi®3 (N.PO), Iwi®® (S.PO)

CK: Iwitt (KN);  Iwitt (KH);  Iwi® (BW); it (KW)

SK: wi  (N.SG), Iwid! (S.SG); leim  (NPW), Iwi® (SPW)
dream (v.)  PK: *man)]  *man' (RB)

NK: ma1)®3 (N.PO), man)®® (S.PO)

CK: man™ (KN); mg&" (KH); mi®®

ma® (BW); md' (KW)
SK: mi#mo¥ (N.SG), mO3 (S.SG); me'  (NPW), mo® (SPW)
drinkv.y  PK: 0ol *0os RB)

NK: - (N.PO), - (S.PO)



92.

93.
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95.
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98.

55

ck: Oau’®s (kN); Do (kH): 0°° @®w): [o®° (kw)

2 npw), Dot (sPw)

SK: Oos (NsG), 00°° (s.s6); Oo
dry(v.)  PK: *nlol  *lo* (RB)

NK: 10 (N.PO), 103  (S.PO)

55 55

CK: lau®? (KN); - (KH); lo (BW); lo (KW)

SK: 10%3 (N.SG), 10°° (S.56); 1u2® (NPW), Iu’3 (SPW)
drunk’  PK: *mwiNO  *mun® (RB)

NK: mun® (N.PO), mu am’3 (S.PO)

CK: mi33 (KN);, mit (KH); mu (BW), mt3? (KW)

SK: mu® (N.SG), mu® (S.56) ma®® (NPW) mdi®  (SPW)
dung, excrement’  PK: * [ell *He2 (RB)

Nk: Oe®® (NPo), e (S.PO)

ck: Oaimt (kNy; Oit kH); 138 BwW); it (Kw)

SK: Oe” (N.sG), Oe® (s.s6); O (vpw), Oi°° (sPw)
ear’  PK: *nall  *na' (RB)

NK: na’3 (N.PO), na’® (S.PO)

CK: na' (KN); ne' (KH); n&3® (BW), na' (KW)

SK: nat  (N.SG), na® (S.SG); n&" (N.PW), na% (S.PW)
earthworm’  PK: *je0l

NK: jeld*® (nPo), jel*® (s.PO)

ck: yelzt (KN); jo% (KH): - (BW) je® (KW)

SK: - (N.SG), - (S.SG); - (NPW), - (S.PW)

easy’ PK: *hjlawll  *1o* (RB)

NK: - (N.PO), - (S.PO)

55 55

CK: j0u53 (KN); ju® (KH); jo (BW); ju (KW)

% (8.8G): j03° (NPW), jo’3 (S.PW)

SK: JI0% (N.SG), 1o
et PK: *daml  *0am? (RB)

NK: Oam®® (N.PO), Oames (S.PO)

Theraphan Luangthongkum
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ck: Oanr kn); Oer kH)y: o Bw): Dot (kw)

sk: Do»™ (nse), 0o*% (sse); Oe= npw) 00°° (sPw)
99. egg’ PK: *[dejll  *diz (RB)
NK: di’® (N.PO), di*® (S.PO)
CK: tit (KN); dam (kH); - i BwW); ditt (KW)
SK: 4t (N.SG), di® (S.56) dei® (NPW), dei’® (S.PW)
NotfeKayan has an irregular onset, i.e. t- instead of d-.
100.  ‘eggplant’ PK: *s-gaN[
NK: - (N.PQ), - (S.PO)
CK: kal)® (KN); k&' (KH); - (BW); kO3 (KW)
SK: 591k0% (N.SG), k0% (S.SG); - (N.PW), - (S.PW)
101, ‘eight PK: *khrotd/*grotl  *xol' (RB)
NK: sdf2! (N.PO), sOf2! (S.PO)
CK: chaul*® (KN); - (KH); - BW); -xOM (KW)
SK: xol0*® (N.sG), xoll2' (5.5G); xoll2t (NPW), xul*® (S.PW)

NoteThe D3 tone in NK and Pwo suggests *gr- while the D12 tone in Kayan and Sgaw indicates *khr-.
102.  ‘elephant’  PK: *k-cha)l  *chan* (RB)

NK: chal)®*  (N.PO), chal)®  (S.PO)

CK: chat)®3 (KN); chg® (KH); (gd) Ja’° (BW); rdtchd”® (Kw)

SK: k9''ch03 (N.SG), kd''chd®® (S.SG); ka''ch€3® (NPW), kd''chd®3 (S.PW)
103.  ‘embrace, hug” PK: * pholld  *phollz (RB)

NK: pholl2t (N.PO), - (S.PO)

CK: - (KN); ph&’® (KH); pho® (BW); pho® (KW)

SK: phol0*® (N.sG), pholle (S.5G); pholl*® (N.PW), phull2! (S.PW)
104.  ‘enter  PK: *n()O0  *ny' (RB)

NK: - (N.PO), ndll*® (S.PO)

CK: - (KN); no%® (KH); nu' (BW); nu® (KW)

SK: nill2 (N.SG), nou't  (S.8G); nadl2 (NPW), - (S.PW)

105.  ‘exert forcing to expel” PK: *chuN[



106.

107.

108.

109.

110.

1.

NK: chdn®  (N.PO), chud m®  (S.PO)
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CK: chwol]53 (KN); chiz (KH); - (BW); chu (KW)

SK: chu® (N.SG), - (S.SG); - (NPW), - (SPW)

‘extinguish (tv.y  PK: *p/bil0  *phill' (RB)

NK: pell2t (N.PO), pill2 (S.PO)

CK: pill2t (KNY; pi®® (KH); bI" (BW); pi®3 (KW)

sK: phil*® (N.8G), paitt  (5.56); phaill2 (NPW), phaill*® (s.PW)
NotePa-O and N.Sgaw have tone D12 which suggests *p- in PK.

sye, face’ PK: *meld  *mel' (RB)

NK: meld*® (NPO), meld*?® (s.PO)

CK: - (KN) - (KH) - (BW); - (KW)

SK: mel2t (N.SG), me't  (S.5G); mell2t (NPW), mel*® (S.PW)
‘fall down”  PK: *dg00

NK: the*® (NPo), tel*?® (S.PO)

cK: tell2 (KN); 103 (KH); de' (BW); 163 (KW)

SK: telzr (N.sG), tem (3.8G); thellzt (NPw), thell*® (S.PW)
fat (o) PK: *Ooiunl

NK: plan®® (N.PO), pwdn?® (S.PO)

CK: bwan)™ (KN); bit (KH); Bouse (BW); bu't (KW)

sk: boa” (N.SG), bot® (s.56) ba%® (N.PW), bd°° (S.PW)
‘feather, fur, body hair  PK: *chuND ~ *chon2 (RB)

NK: chan®’®

(N.PO), chud m3 (S.PO)

CK: chwal)' (KN); ¢i' (KH);, JU% (BW); cu' (KW)

sk chu” (NSG), chut®r (8.56) cha® (N.PW), chd®® (S.PW)
‘feel full (affer eating)  PK: *kd00  *kal2 (RB)

NK: ka2t (N.PO); kall2t (S.PO)

oK: kall*® (KN); k0°° (KH); - (BW) k3% (KW)

SK: - (N.SG), - (S.8G); kadl*® (NPW), - (S.PW)
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13.

114.

115.

116.

17.

118.

‘female, woman®  PK: *hmill  *my2 (RB)

NK: mi®3 (N.PO), mi% (S.PO)

CK: mit (KN); md™ (KH); mo® (BW); mi™ (KW)

SK: miz” (N.SG), mi’® (S5.8G); mo 13 (NPW) mi’’ (SPW)
‘female (humans), mother’  PK: *mull  *mo' (RB)

NK: mu®2 (N.PO), mu®?®

(S.PO)

CK: mu' (KN); mu' (KH); bo' mu®® (BW); mu' (KW)

SK: mo''  (N.SG), mu? (S.SG); mu' (N.PW), mu®® (S.PW)
fire'  PK: *hmel]l  *me2 (RB)

5

NK: me”? (N.PO), me® (S.PO)

CK: mait (KN); mi'! (KH); mI% (BW); mi (KW)

49(3.86); mi® (NPW), mi°® (S.PW)

SK: me3*~ (N.SG), me
fish"  PK: *dall

NK: thal*® (N.PO), thad*® (S.PO)

CK: fall2t (KN); te33 (KH); da'-pho® (BW); 1033 (KW)

SK: - (N.SG), - (S.8G); - (NPW), - (SPW)

five’  PK: *mjatl  *ngt (RB)

NK: nat*® (NPO), Qap*°~at*® (S.PO)

ck: nelat (kN): ne® (KH): jer (BW); j&® (KW)

SK: je"  (N.SG), je3 (S.SG) je'  (N.PW), ¥ (SPW)

Notelt is noticeable that Sgaw and Pwo (SK) have tone B3.

flank, riv’ PK: * 00  *vy[' (RB)

NK: rol*® (NP0O), roll*® (s.PO)

oK: rolzt (KN); ro® (KH); - (BW); rd® (KW)

sk: vull2 (N.sG), voi 1 (s.86); vaolz (NPw), vaol’® (s.Pw)
flat' PK: *pjoD

5

NK: pja®® (N.PO), pja® (S.PO)

CK: bja" (KN); - (KH); De® Ba% BwW); - (Kw)

Theraphan Luangthongkum 39



Theraphan Luangthongkum

SK: b~ (N.SG), - (S.8G); pa® (NPW), bai’® (S.PW)
19.  ‘fleaw PK: *lill/#xi00
NK: khii®'  (N.PO), - (S.PO)

ok: khil*® (kN); kia®®

(KH); kle® (BW); kle¥ (KW)
SK: ki®®, kid*® (N.SG), kli®® (S.5G.); khlei?® (N.PW), khiei®3 (S.PW)
Note S.Pa-O, Pwo and some varieties of Sgaw have tone A, while CK has tone D.

120.  ‘flesh, meat’ PK: *hjiall *NNa? (RB)

NK: ja°® (N.PO), ja* (S.PO)

CK: Fa' (KN); ja' (KH): - (BW); ja' (KW)

SK: N (NSG), Jat®’ (5.56) jo® (NPW), ja®° (S.PW)
121. flower’ PK: *phOD *ph04 (RB)

NK: - (N.PQ), - (S.PO)

CK: phau®? (KN); pho® (KH); phd”°® (BW); pho”®

(Kw)

SK: pho® (N.SG), phd°° (S.SG); pho3° (N.PW), phd°3 (S.PW)
122.  ‘forget’  PK: *s-ben)l]

NK: phen)® (N.PO), pel)°3 (S.PO)

CK: pe33 (KN); pa' (KH); - (BW); pe¥ (KW)

SK: - (N.SG), pi® (S.SG); - (NPW), - (SPW)

123.  ‘forest, jungle’ PK: * klall

NK: khla3! (N.PO), kla® (S.PO)

55

CK: - (KN); Kkle® (KH); - (BW), ka’®’ (KW)

SK: pva't  1a0*°kad*® (N.SG), kia®® (S.5G); kia®®

(NPW), kla®  (S.PW)
124. ‘four  PK:-(?) PNK: *itl; Pck: *hiwill ; Psk: *lwill  *wi' (RB)
NK: lip? P ~iit* > (NLPO), lip* *~Iit* ® (S.PO)

5wy i (Kw)

CK: Iwi®® (KN); Iwi® (KH); lu
SK: Wit (N.SG), Iwi®' (S.SG); Iwi't  (NPW), lei® (S.PW)

NoteThe PK form cannot be reconstructed since PNK, PCK and PSK have different onsets and tones.

125, ‘fox, wolf  PK: *thwillmill

NK: thwi® mis® (N.PO), thwissmi®? (S.PO)
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CK: thwitmi® (KN); thwitmitt (KH); - (BW); thi''mi®® (KW)
SK: thwittmi® (N.SG), thwi® °'mi®® (S.SG); - (N.PW), thwi® *meid®  (S.PW)
126.  ‘frog  PK: *0del]l  *dez (RB)

NK: de® °

(N.PO), de® (S.PO)
CK: dai't (KN); dit' (KH); di (BW); dit' (KW)
SK: de® (N.SG), de’® (S.36) di® (N.PW), di®® (S.PW)
127. front’”  PK: *h1)all
NK: Q¥ (NPO), Qa¥  (S.PO)
CK: Ma’3 (KN); 1e® (KH): - (BW); - (KW)
SK: No® (N.SG), Na’® (S.SG); - (NPW); - (S.PW)
128.  ‘fruit  PK: *sall  *sa? (RB)
NK: - (N.PO), - (S.PO)
CK: Oa' (KN); se't (KH); 083 (BW); sa't (KW)

45,
(

SK: s (N.SG), sa'® (5.56); sa® (NPW), 0a°°® (S.PW)

129. ‘il PK: *pwel
NK: bw&3  (N.PO), bw&3  (S.PO)

CK: bw&°3 (KN); ba® (KH); pwe’® BW); be®°®

(Kw)
sK: pYE® (N.SG), - (S.SG); - (NPW), - (SPW)
130.  ginger  PK: *[epl  *Uen3 (RB)
NK: et (NPO), Ueps  (sPO)

75 Bwy; Oe®® (kw)

ck: Oe®s (kNy; Oo% (kH): 0o

sk: sl e®(N.SG), i°°(S.SG); 4&i°° (N.PW), ept (sPW)
131. g0’ PK: *wel

NK: Iwg® (N.PO), IwE°? (S.PO)

CK: 183 (KN); - (KH); 1% (BW); 183 (KW)

SK: 1£3 (N.SG), 1% (S.5G); le”°

(NPW), 163 (SPW)
132.  ‘grasshopper’  PK: *dwell

NK: dwe®® (NPO), dwe3 (S.PO)



133.

134.

135.

136.

137.

138.
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CK: dw&' (KN); - (KH); d&3 (BwW); d&' (Kw)

SK: dwes (N.SG), dwe*® (S.8G) thwe' (NPW), thwe® (S.PW)

NoteThe initial th- and tone B3 in Pwo suggest a plain voiced *d- in PK.
Probably, *d- in PK became *d- in Pwo and then *d- became th-.

grandchild’ PK: *lejl  *Ii® (RB)

NK: 113 (N.PO), 1i°3 (S.PO)

CK: - (KNY; 191 (KH); 11" (BW); 1i® (KW)

SK: i (N.SG), i (S.SG); lei’®

(NPW), I8 (SPW)

NoteThere is an irregular tone change in Bwe. The A3 tone in Bwe should be 33, not 11.
greal-grandchild’ PK: *loll  *l0* (RB)

NK: - (N.PO), 10”3 (S.PO)

CK: lau® (KN); lu" (KH); - (BW); [u33 (KW)

SK: 0% (N.SG), Iu® (S.8G); Iu’’ (NPW), 1w  (S.PW)

‘great-great-gandchild’ PK: *lall  *I® (RB)

NK: 1a% (N.PO), la’? (S.PO)

CK: 1a® (KN); la™ (KH); - (BW); 1a% (KW)

SK: lo® (N.SG), 1a% (S.8G); la°°

(NPW), 1a®  (S.PW)
‘hair (head~)  PK: *khulsiull
NK: kal* ®1u%® (N.PO), ka®lu®3 (S.PO)
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CK: kall2lus (KN); kho® °lot (KH): khd®°Iu®® (BW); khu'lu®® (KW)

SK: khoo' " su® (N.SG), khu®®'su’® (S.5G) khu® su3® (NPW), - (SPW)
‘handle’  PK: *doll

NK: tho®2 (N.PO), t0°° (S.PO)

CK: - (KN); tu't (KH); -do® (BW); tu't (KW)

SK: o't (N.SG), 1u® (S.SG) thu''  (N.PW), thu® (S.PW)

hat PK: *~ki( )0

NK:ko)® ° (N.PO), kol}® (S.PO)

CK: KID' (KN); ko' (KH): ko®phla® (BW); kIQ' (KW)

SK: - (N.SG), - (S.SG); - (NPW), - (SPW)
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139.

140.

141.

142.

143.

144.

145.

146

‘hawk, eagle’ PK: *lek[

NK: 1ed*® (NPO), lek* ® ~lik*®

(S.PO)
oK: izt (KN); 10% (KH); le't (BW); 1632 (KW)
SK: il (N.SG), lait (S.5G.); laillzt (NPW), 16il*® (S.PW)

‘have, be, exist, stay, there is' PK: *0ol

* (NPO), Oau® (S.PO)

NK: Oau®
ck: Oau (kN); ot (kH); 0% Bw); Hot (Kw)

SK: Oo” (NsG), Ou*® (s.s6); Do= (nPw) Oo°° (SPW)
head’  PK: *kial0

® (NPO), kolztu® (S.PO)

NK: kall2iu®
CK: kIdd*® (KN); kl0®° (KH); ku®ko® (BW); ki3~kd® (KW)
SK: - (N.SG), - (S.SG); - (NPW); - (SPW)

heart’”  PK: *sallll  *sall2 (RB)

NK: sall2' (N.PO), sall2' (S.PO)

75 (KH); Oc® BW); s0% (KW)

ck: 0a0*® (KN); se
SK: sal*® (N.SG), sall?t (5.8G); sall*® (N.Pw); Oall2 (5.PW)
heavy’  PK: *thdll

° (NPO), thi= (S.PO)

NK: thi®
CK: thai™ (KN); tho't (KH); tho® (BW): thd'' (KW)

SK: - (N.SG), - (S.SG); - (NPW), - (SPW)

hemp’  PK: *sroll

NK: sau’® (N.PO), Gau® (S.PO)

cK: Oaur (KN); so' (KH); Oro (BW); so' (KW)

SK: cyod (N.SG), cvol® (3.86) ¢jo@ (NPW), 00°° (SPW)
hip”  PK: * glaml

NK: - (N.PO), kwam®®

(S.PO)
CK: ka'ki® (KN); Kla™ (KH); - (BW) ka'' (KW)

SK: khisko!'  (N.SG), k0% (S.SG); KWAr  (NPW) khwd® (SPW)

. 'hit hard (with a fist)  PK: *dol]ﬂ

Theraphan Luangthongkum
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NK: dof)®® (N.PO), to1)°3 (S.PO)

CK: dau™ (KN); tho™ (KH); to%3 (BW); tha' (KW)

SK: toM (N.SG), - (S.8G); tha (N.PW), - (S.PW)

NofeNK has the A tone instead of the B tone as in CK and SK.

horn” PK: *nol  *no1p® (RB)

NK: nol)®® (N.PO), non)”3 (S.PO)

CK: no® (KN); nd'" (KH); -no'' (BW); nd (KW)

SK: no» (N.sG), na* (S.SG); nau’® (N.PW), ndu» (sPw)

NoteBwe has an rregular tone. Modern Bwe should have tone 33(A3) instead of Tone 11 (D3).
‘hornet’  PK: *phriN[

NK: phrim3  (N.PO), phrin®  (S.PO)

5 5

CK: phri®3 (KN); phli3 (KH); phiu®® (BW); phri®® (Kw)

SK:  phlo® (N.8G), phli’®® (8.56) phiad® (N.PW), phlai’3(spw)
Noteln SK *phr- has become phl-.
horse’  PK: *k-srell  *se? (RB)

NK: se'  (N.PO), se¥'  (S.PO)
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ok: 0i0*° (kN), si®® (KH): Or1se BwW); si®orise (KW)

5,

SK: ko®se!'  (N.SG), kd''se®’’ (S.9G): kalzsiz (NPW), ka10i°° (S.PW)

NoteThe PK tone cannot be reconstructed due to the fact that NK, CK and SK

44

have tones A, D and B, respectively. This etymon is an Austroasiatic loanword. The reconstructed form for

‘horse’ in Proto-Monic is *ks€h
(Diffloth, 1984).
‘hundred”  PK: *g-rjall *a® (RB)
NK: rja® (N.PO), rja’2 (S.PO)
CK: ja®3 (KN); je' (KH); g9%je33 (BW); ja® (KW)

SK: ka'ja® (N.SG), kd'ja® (S.5G); ja°°

(NPW), jo*  (SPW)
‘husband’  PK: *gwall
NK: wa® (N.PO), wa’? (S.PO)

CK: gwa® (KN); we' (KH); wa® (BW); wu? (KW)
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157.

158.
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SK: wa® (N.SG), wa® (S.5G); wa’’ (NPW), wa®  (S.PW)

4

ill, painful, sick’ PK: *chall *cha™ (RB)

NK: cha®  (N.PO), cha®  (S.PO)

CK: cha”3 (KN); che® (KH); Je®® (BW); cha®®

(Kw)

SK: cha® (N.SG), cha®® (S.SG); cha®® (N.PW), cha’? (S.PW)
insect’  PK: *grall  *xa' (RB)

NK: sa’2 (N.PO), ¢a’® (S.PO)

CK: ca' (KN); khre'' (KH); - (BW); ca't (KW)

SK: xa"  (N.SG), xa¥ (S.SG); xa''  (NPW), xa® (S.PW)
infestines’  PK: *brel0l  *phyill' (RB)

NK: phred*® (N.PO), phril*?® (S.PO)

CK: pri|:|21 (KN); phra (KH); - bwi (BW); pre33 (KW)

SK: phvill2r (N.SG), pvai"  (S.8G) xwaill2' (NPW), xwaill*® (S.PW)
NotePwo has an unusal onset, xw- .

o’ PK: *thall  *thall2 (RB)

NK: thall2t (N.PO), thall2t (S.PO)

oK: thal*® (KN); the®®

(KH); tha® (BW); 1hd3 (KW)
SK: thal*® (N.SG); thall2t (5.8G); thal*® (N.Pw), thallzt (S.PW)
itchy’  PK: *salll

NK: sall2' (N.PO), sall2' (S.PO)

75 (KH); Oc® BW); s0% (KW)

cK: 0a*? (KN); se
SK: sall*® (N.SG), sall2t (8.8G); sall*® (NPw), Odlz (S.PW)
kidney' PK: *k-lel  *le' (RB)

NK: 16”3 (N.PO), - (S.PO)

CK: laitt (KN); i"" (KH); -li"0g33 BW); it (KW)

SK: kd¥le!t  (N.SG), kd'le3 (S.SG); it (NPW), 11 (SPW)
Jeaf  PK: *hlall  *Ia2 (RB)

NK: 1a®® (N.PO), 1a% (S.PO)

CK: la' (KN); let (KH); 183 (BW); la™ (KW)

45



159.

160.

161.

162.

163.

164.

165.

Theraphan Luangthongkum

SK: " (N.SG), 1a®" (S.86); 10 (NPW), 1a°° (SPW)
leech (land~) PK: *s-wallll  *wall' (RB)
NK: wall2t (N.PO), wall2! (S.PO)

ck: 0ud*? (KN); swa’’®

(KH); - (BW); su® (KW)

SK: sull*® (N.SG), soullz (5.56); wall2t (NPW), wall*® (S.PW)

NoteNK, CK and Sgaw (SK) have tone D12; however, it is D3 in both N.Pwo and S.Pwo.
‘leech (water~)"  PK: *k/s—lejn *1i3 (RB)

NK: - (N.PO), - (S.PO)

CK: - (KN); - (KH); gd33I13 (BW); su'li® (KW)
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SK: ST (NL.SG), 1M1 (S.SG): lei®® (NPW), lei®  (S.PW)

‘left (side)  PK: *cell  *ce? (RB)

NK: ce®®

(N.PO), ce® (S.PO)

CK: cai't (KN); ci't (KH); cI3 (BW); ci'' (KW)

SK: ce® (N.SG), ce’® (S.5G) ci®® (NPW), ci®® (S.PW)

leg’ PK: *khol]ﬂ

NK: kha)® ® (N.PO); khal)® (S.PO)

CK: hal)" (KN); kh&™ (KH); kha® (BW); khO' (KW)

SK: kho¥™ (N.SG), kho* %’ (S.50); khe® (NPW), khd®’® (S.PW)
‘lemur (flying~), flying squirrel’  PK: *pIeDD/bIeDD *phliD‘ (RB)

NK: phiill2t (N.PO), - (S.PO)

CK: - (KN); pla% (KH); bli® (BW); ple3 (KW)

SK: phiil*® (N.SG), plai"  (S.8G); phlail2' (NPW), phiail*® (S.PwW)

Note Some Karenic languages have tone D12 which suggests *pl-, e.g. N.Pa-O, Bwe and some varieties of Sgaw.
However, both N.Pwo and S.Pwo have the D3 tone which indicates a plain voiced *bl-.

lick (v.)  PK: *nigd  *1e1? (RB)

NK: - (N.PO), lai®® (S.PO)

CK: lai't (KN); - (KH); 1133 (BW); ' (KW)

SK: lest” (N.SG), 1i*°" (S.5G); - (NPW), lai®® (S.PW)
lie down, sleep’ PK: *hmejll  *mi* (RB)

NK: - (N.PO), - (S.PO)
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CK: mai®® (KN); md® (kH); J0°°mi®® Bw) mi®° (Kw)
SK: mi®® (N.SG), mi°° (S.SG); mei®® (N.PW), mei’3 (S.PW)
NoteKayan has an irregular vowel, ai; the regular one should be i.

166.  light (~weight)  PK: *phwill

NK: phwid®  (N.PO), phwi®'  (S.PO)

5 55

CK: phwi’? (KN); phwi®® (KH); phwi® °~phi®® (BW); phi®® (KW)
SK: phYi®® (N.SG), phVi®® (S.8G); khwiz® (N.PW), khwi’3 (S.PW)
NoteThe initial khw- in Pwo is irregular.

167.  ‘linear measure of about 8-9 inches (a span)  PK: *thall *tha* (RB)
NK: tha®  (N.PO), tha®  (S.PO)

CK: tha”3 (KN); the® (KH); - (BW); - (KW)
SK: tha® (N.SG), tha’® (S.8G); tha®® (NPW), tha”2 (S.PW)

168.  linear measure of about half a yard (closed-hand) PK: *blal]

NK: - (N.PO), - (S.PO)
CK: pla' (KN); ple' (KH); - (BW); pla' (KW)
SK: pla’"  (N.SG), pla® (S.SG); phla  (N.PW), phla® (S.PW)

169.  linear measure of about half a yard (open-hand)” PK: *diml
NK: thom3® (N.PO), tam°3 (S.PO)

CK: 11338 (KN); ti1 (KH); - (BW); 1138 (KW)

55 (NPW); thai® (S.PW)

SK: 1% (N.SG), ti® (S.56) tha
170.  ‘linear measure of about two yards’  PK: *khigNl

NK: khlsm3  (N.PO), khign®  (S.PO)

CK: khia)®3 (KN); Kkhli® (KH); - (BW), - (KW)

SK: khli33 (N.SG), khli®® (S.SG); khlédi®® (N.PW), khldi®3 (S.PW)
171, listen to’  PK: *-hnall

NK: na®® (N.PO), na® (S.PO)

CK: na't (KN); - (KH); J0°°ne® (BW), na' (KW)

SK: kasna® " (N.SG), na’’ (S.56) na® (NPW), na’°® (S.PW)



172.

173.

174.

175.

176.

177.

178.

Theraphan Luangthongkum

live, stay’  PK: *DoNO  *[o2 (RB)

NK: Oogzt (NPO), Oomr  (S.PO)

ck: Oaum kN); ot (kH); 0%- Bw); o't (Kw)

sk: o™ (Nse)y, Ou*® (sse) 00% (nPw), 0o°° (sPw)

liver  PK: *swinll  *sunz (RB)

NK: sin®® (N.PO), su on® (S.PO)
CK: Oi1 (KN); so't (KH); Ou®°Ba® BW), ~Pur (Kw)
sk: s (NSG) su'® (S.S0) sa® (NPW) 03i’° (SPW)

Tong (of time)  PK: *njal  *nillt (RB)

NK: mja*® (NPO), jal*® (S.PO)

CK: 1i% (KN); 1ja% (KH); JIT (BW), ji® (KW)

SK: il (NsG); it (S.86) jaill2 (NPW), jaill*® (S.PW)
‘long (of length), fall, high” PK: *thawl

NK: tho®'  (N.PO), tho¥'  (S.PO)

55 55

CK: thau®3 (KN);  thu3® (KH); tho (BW); thu (KW)
SK: tho% (N.SG), thd°° (S.SG); 1hd3° (NPW), tho”? (S.PW)
look after (things) PK: *pall
NK: pd°® (N.PO), pd® (S.PO)
55

CK: pdi" (KN); po' (KH); bo®

(BW); pd' (KW)
SK: - (N.SG), - (S.8G); - (NPW) - (S.PW)
Joris’  PK: *k-ch( NO

NK: - (N.PO), - (S.PO)

55

CK: cha1)®3 (KN); chd® (KH); - (BW); chd®’ (KW)

SK: katche® (N.5G), ta"Chi®® (S.SG); chiid® (N.PW), Katchei®s (s.pw)

‘louse (chicken~), insect’ PK: *(chjaND)graD

NK: gjo®  sa’3 (NPO), Gje® ¢a®® (S.PO)

55

CK: ¢1°%al (KN); cha®khre™ (KH); - (BW): &i°°ca™ (KW)

55

SK:  cho¥xa"  (N.SG), chd’’xa¥ (S.SG) che3’xa  (N.PW), chd®3xa® (S.PW)
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179.

180.

181.

182.

183.

184.

185.

‘louse (head~)’ PK: *swiNO  *sun2 (RB)

NK: si®°®

(N.PO), si% (S.PO)

CK: Bim (KN); so' (KH); Bo' (BW); sit (Kw)

sk: s (NSG), su'® (s.56) sa%® (N.PW), Bai °° (S.PW)
lung’  PK: *p-soll

NK: - (N.PO), - (S.PO)

CK: Oaut (KN); su (KH); 09°°0°° (BW): su't (KW)

SK: pa¥s0¥ . (N.SG), su'®’ (5.56) so*® (NPw), bumBule (SPW)
NotePwo has tone D while CK and Sgaw have tone B.

maggot’  PK: *hlo)l  *l01? (RB)

NK: lo1)® °

(N.PO), Io)® (S.PO)
CK: lo' (KN); 1011 (KH); 10% (BW); 19" (KW)

sk 177 (NSG) 1947 (S.SG); 13U (N.PW), 16u°° (S.PW)

4

‘male (of animals), father’ PK: *phaD *pha™ (RB)
NK: pha®  (N.PO), pha®  (S.PO)
CK: pha’3 (KN); phe® (KH); - (BW); pha®’ (KW)

% (3.8G); pha®® (N.PW), pha’3 (S.PW)

SK: pha3 (N.SG), pha
‘man, male’ PK: *khwall ~ *khwa* (RB)
NK: kho¥t  (N.PO), kho¥'  (S.PO)

25 @wW) khu®® (Kw)

CK: khau®2 (KN); khu®® (KH); - bo'kho
SK: khwa® (N.SG), khwa’® (S.8G); khwa?® (N.PW), khwa’? (S.PW)
‘mango’  PK: *kho00

NK: khol2 (N.PO), khol2' (s.PO)

CK: khaul*® (KN); khe®® (KH); - (BW); kho® (KW)

SK: kho*® (N.SG), kholl2' (S.5G); khol*® (N.PW), khull2' (S.PW)
many, much’  PK: *dal  *0a* RB)

NK: Oex (NPO), o (S.PO)

ck: Oa®s kN); [a® (KH); 0383 BW); - (KW)
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186.

187.
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SK: Oo (N.sG), Oa’® (s.56); o (NPw), Oa®® (S.PW)
NoteKayah has an irregular vowel, a instead of e. Bwe and Pwo have tone B while the rest have tone A.

mat’ PK: *khiol  *khioz (RB)

NK: khlau® ®

(N.PO), khlau® (S.PO)
CK: - (KN); - (KH); khlo® (BW); - (KW)
SK: KhID3 (N.SG), khiD*°" (S.5G); khID® (NPW), khiD®® (S.PW)

‘milipede’ PK: *k/s-wejl’ll

NK: c0° °w&™ (N.PO), cO''we’3 (S.PO)

55 55

cK: Oallzkattwize (KN); si® °k0® Pwitt (KH): - (BW); fellwe33 (KW)
SK: sil*°wor  de® (N.SG), si’ ’watlde” >(S.SG); wai  (NPW), wa®  (SPW)

NoteNK, CK and S.Pwo have tone A while Sgaw and N.PWO have tone B.

188. ‘mole’  PK: *(owl)will  *wi* (RB)

189.

190.

191.

192.

P Swi’3 (S.PO)

NK: ju®3wi® (N.PO), ju
CK: - (KNY; jo''wi' (KH); wi®® (BW), ju''wi®® (KW)

SK: wi® (N.SG), wi® (S.5G); wei’’

(N. PW), wei®  (S.PW)
‘money’  PK: *hrunl]

NK: ron®  (N.PO), rud n¥  (S.PO)

55 55

CK: rwan)®3 (KN), ri3 (KH); ho°° BW); ru’® (KW)
SK: - (N.SG), - (S.8G); - (NPW), - (S.PW)

‘monitor lizard (land~)  PK: *khwol[

NK: - (N.PO), - (S.PO)

CK: reknol*® (KN); khwo®® (KH): - (B); - (KW)

SK: khud*® (N.SG), khoulz (5.5G); khaull*® (N.PW), khouls (S.PW)

‘monitor lizard (water~)  PK: *trell *re)® (RB)

NK: - (N.PO), - S.PO)

CK: - (KN); re® (KH): tre®® (BW); tre” “~te® °re®® (Kw)

SK: kre*® (N.SG), re’® (S.SG); - (NPW), Yeid  (S. PW)

NoteOnly N.Sgaw has tone D instead of A.

‘monkey’  PK: *joll
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193.

194.

195.

196.

197.

198.

NK: jod*® (N.PO), jull*® (S.PO)

cK: joll2t (KN); jo3 (KH): jo' (BW); jO%= (KW)
SK: - (N.SG), - (S.SG); - (NPW), - (SPW)
‘moon, month’  PK: *0iad  *1a* (RB)

NK: la®  (N.PO), la®  (S.PO)

55 55

CK: 10”3 (KN); 1e% (KH); 18°° BW); 1a°° (Kw)

55

SK: o (N.SG), la”’ (S.8G); la°°

(NPW), la®  (S.PW)

‘mother, female (of animals)” PK: *mall

NK: md°3 (N.PO), md’° (S.PO)

CK: main (KN); mo' (KH); - mo3 (BW); md' (KW)

SK: - (N.SG), - (S.SG); - (NPW), - (SPW)

‘mouse, rat’  PK: *jowl[] Yy’ (RB)

NK: ju®? (NPO), ju®® (S.PO)

ck: Out (KN); jo't (KH); ju' (BW); ju' (KW)

SK: ji o (N.SG), ji3 (S.SG) jou' (NPW), jou® (SPW)

‘mynah’  PK: *s-raN[

NK: ran®® (N.PO), ran® (S.PO)

CK: raf™ (KN); - (KH); 0a%rg33 (BW); sa''ra’t (KW)

SK: - (NSSG), - (S.8G); - (NPW), - (SPW)

Notelrregular vowels in CK, i.e. the vowel changes behave like the *-a rhyme
pattern, not the *-al) one.

nail’ PK: *hmejl  *mi/e1)/en? (RB)

NK: mi®°

(N.PO), mi® (S.PO)

CK: mit (KN); ma' (KH); 09°°miss BW); mitt (KW)

SK: me¥ (N.SG), mi’®’ (S.5G); mei® (NPW), mei’® (SPW)
name’  PK: *minll  *min3 (RB)

NK: min® (N.PO), min°?2 (S.PO)

CK: mjon33 (KN); mi'" (KH); - mi33 (BW); mi® (KW)

SK:  mi® (N.SG), mi® (S.SG); mii®® (N.PW); mér  (spw)
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199.

200.

201.

202.

203.

204.

205.

narrow’  PK: *[jenl  *in2 (RB)

NK: Oen®®

(N.Po), Oen® ~ Oem® (S.PO)

ck: Ojagr (kny: it (kH)y: - @wy; - Ot (kw)

SK: 0=~ (N.SG), i*°’(S.SG); a&i® (N.PW), &i°° (S.PW)
‘navel, umbilical cord’”  PK: *[del] ~ *de® (RB)

NK: pal? °de®  (N.PO), de®*  (S.PO)

CK: dai’® (KN); di®* (KH); -di’ °m0®° BW); di®® (KW)

°5(3.86G); di’® (NPW), di*  (SPW)

SK: de® (N.SG), de
neck, cheek’ PK: *0bol  *boll2 cheek’ (RB)

NK: - (N.PO), - (S.PO)

CK: kall2b0 3 (KN); kh&®bo® (KH); -B0% (BW); ko®bo®® (KW)

SK: khol* °bo® (N.SG), - (S.SG); - (NPW), kholl2bo>  (S.PW)
new’ PK: *saN  *saN* (RB)

NK: sa®  (N.PO), - (S.PO)

CK: 01°3 (KN); se® (KH); 08°° BW); sa’® (Kw)

SK: 0% (N.SG), s0°° (S.56); s€3° (NPW), 0973 (SPW)

nine’  PNK: *kotll; PCK, PSK : *khwill  *khwi? (RB)

NK: kot*® (N.PO), kot*® (S.PO)

5 5

CK: khwi®?® (KN); - (KH); khwi®® BW); s0%%hi’° (KW)

SK: khwi®® (N.SG), khwi®® (S.8G); khwid® (N.PW), khwi’3 (S.PW)
‘obtain, receive, take, get’” PK: *nell *ne! (RB)

NK: ne”s (N.PO), - (S.PO)

CK: naitt (KN); nit' (KH); ni®® (BW); ni't (KW)

SK: ne'  (N.SG), ne¥ (S.SG) ni"  (NPW), ni®® (SPW)

old (of humans)” PK: *brall *phya' (RB)
NK: phra®? (N.PO), pra®® (S.PO)
CK: pra't (KN); phre' (KH); 00 bwe (BW); pra' (KW)

SK: sa 0*°pvatt  (N.SG), pYa® (S.SG); - (NPW), - (S.PW)
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206.

207.

208.

209.

210.

211.

Theraphan Luangthongkum 53

‘old (of things)” PK: *IejD *laN' 113 (RB)

NK: 11 (N.PO), - (S.PO)

CK: - (KN); 19" (KH); - (BW); i3 (KW)

SK: o1 113 (N.SG), 1% (S.SG); lei®® (NPW); lei®  (S.PW)
one’  PK: *t-lall

NK: tall2t (N.PO), tal2 (S.PO)

CK: la™ ~ lal2t (KNY; + (KH); to°°, t9%-, do%- (BW); - (KW)

SK: 0% (N.SG), toll2' (S.5G); lalzi~a (NPW), 193 (S.PW)

NoteThe tone of this etymon cannot be reconstructed due to its regularity. Very often, the word ‘one’ is unstressed,
so its vowel has been reduced. Moreover, in some CK languages there is also the harmony of vowels in

sesquisyllabic words, t 'C . 0O 0
‘open (the mouth)’  PK: *[aN0

NK: Oan> (NPO), Oar®t  (S.PO)

ck: Oan®s (kNy; D& (kH): a® °-thes® BW): 00°° (kw)
SK: 0o (NSG), - (S.56); - (NPw), 003  (sPw)
ox, bull, cow’  PK: *boll

NK: pho®2 (N.PO), po®® (S.PO)

CK: pau't (KN); pu't (KH); bo% (BW); pu't (KW)

SK: - (N.SG), - (S.86G); - (NPW), - (S.PW)

palm (of the hand)  PK: *nall

NK: ja% (N.PO), ja’? (S.PO)

ck: Oo® (KH); ja't (KH); - (BW): - (KW)

SK: No® (N.SG), - (S.86); je3° (NPW), ja°3 (S.PW)

NoteNK and CK have tone A3 which indicates a voice onset *J1- but the tone A12 in SK suggests a voiceless onset

*h-.
‘pangolin, anteater’  PK: *j0|:|
NK: ju® (N.PO), - (S.PO)
cK: Hau® (KN); jutt (KH); j03-00% BW); ju® (KW)
SK: j0Ph0%” (N.SG), ju® (S.SG) jult  ~ (NPW) ji3t  (S.PW)

Note S.Pwo has an irregular vowel, i.e. it should be u not i.



212.

213.

214.

215.

216.

217.

218.

219.

Theraphan Luangthongkum

parrot, parakeet’  PK: *(thol)kil  *kiz (RB)

55

NK: ki®® (N.PO), - (S.PO)

CK: khi't (KN); khi't (KH); ki®~khi® (BW); ki't (KW)

SK: - (N.SG), ki'®" (S.86); kei® (NPW), kei’’ (S.PW)

path, trail, way’”  PK: *gled  *kig* (RB)

NK: - (N.PO), klai’2 (S.PO)

CK: khIg® (KN); - (KH); kIE® (BW); kIE® (KW)

SK: kiga~kied*® (N.SG), kIg® (S.SG); - (NPW); - (S.PW)
peacock’  PK: *@thol)brald  *phvall' (RB)

NK: - (N.PO), - (S.PO)

CK: pro|:|21 (KN); phre® (KH); ba' (BW); pro3 (KW)

SK: byalzi~phval2t (N.SG), pva"  (S.5G); sjal2r (NPW);, call*® (S5.PW)
‘pen, coop” PK: *k—bOl]D

NK: phon?® (N.PO), pon°s (S.PO)

CK: pd® (KN); po' (KH); - (BW); po® (KW)

SK: ko'po® (N.5G), kallz'po® (5.5G) pho®® (NPW), phB3  (sPwW)
penis’  PK: *tell  *the2 (RB)

NK: te®° (NPO), te% (S.PO)

CK: thait (KN); thitt (KH); - (BW); thit (KW)

SK: thest” (N.SG), the'®’ (S.5G); thi® (NPW), thi’® (S.PW)
pheasant’  PK: *(thol)red0

NK: - (N.PO), - (S.PO)

CK: - (KN); ra® (KH); - (BW); - re® (KW)

SK: vill2 (N.SG), vait  (S.8G); vaillr (NPW); vaill*® (S.PW)

pig PK: *#hol0  *tholl2 (RB)
NK: thol2t (N.PO), tholz (S.PO)
CK: thaud*® (KN); the®® (KH); tho® (BW); tho® (KW)

SK: tholl*® (N.sG), thollzr (5.8G); tholl*® (NPW); thull2r (S.PW)

pile’  PK: *ploml

54



NK: pom 58

(N.PO), pom33 (S.PO)
CK: blo™ (KN); plu' (KH); plo® (BW); plo" (KW)

sk: pu (N.SG), pu*®’ (S.SG); paus (N.PW), pdus

NoteKayah and Sgaw have irregular vowels, i.e. u instead of 9 (Kayah) and u

instead of 9 (Sgaw).

220. ‘pointed (as of needles), sharp point’” PK: *cull *cud (RB)

221.

NK: cu®  (N.PO), kjiu*  (S.PO)

55 55

CK: cu®3 (KN); cu® (KH); cu’® BW) cu’® (KW)

55

SK: cul*® (N.SG), cu’’® (S.8G); cu’’ (NPW), cu®  (S.PW)

NoteN.Sgaw has tone D while the rest have tone A.
pole’  PK: *thuND

5

NK: thun®® (N.PO), thud m® (S.PO)

CK: thwal)' (KN); thit (KH); - (BW); thu' (KW)

sk et (N.SG), thut®r(s.s6) thad® (N.PW), thai®® (S.PW)

222. ‘porcupine’  PK: *sunll

223.

224.

225.

5

NK: sun® (N.PO), sud@ m¥33~sud n33 (S.PO)

CK: Bwan (KN); sit (KH): Ous BW): su' (KW)
SK: - (N.SG), su®? (S.SG); - (NPW), - (S.PW)
‘porcupine (brush-tailed~)"  PK: *s-0ball

NK: - (N.PQ), - (S.PO)

55

CK: - (KN); se¥be® (KH); - (BW); sa’°ba®’®

(Kw)

SK: ba® (N.SG), ba’’ (S.5G); - (NPW), 02°°ba®  (S.PW)
pot PK: *panl  *phoms (RB)

NK: phd1)® (N.PO), pan°3 (S.PO)

5

CK: pd® (KN); pO™ (KH); gd%bo’° (BW); pd® (KW)

SK:  s9'pd® (N.SG), pd® (S.SG); pha’® (NPW), phd®  (SPW)

pound (v.)) PK: *dOIJD

55

NK: tho1)°3 (N.PO), to1°° (S.PO)

CK: 011 (KN); - (KH); dd33 (BW); to' (KW)
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226.

227.

228.

229.

230.

231.

232.

SK: ot (NSG), 1t (S.SG); - (N.PW), thd= (spPw)
pull up”  PK: *the0l

NK: - (N.PO), - (S.PO)

CK: - (KN); - (KH); - (BW); the® (KW)

SK: thed*® (N.sG), thelzr (5.56); thel*® (NPW); thell2t (S.PW)
pumpkin (ash~)  PK: *luN[

NK: - (N.PO), - (S.PO)

CK: lwal)'t (KN); 1311 (KH): Iut (BW); lutt (KW)

SK: ut (NSG), et (8.56); 1ar (N.PW), 16 (sPw)
push’  PK: *chaN[

NK: - (N.PO), - (S.PO)

CK: - (KN); ch&™ (KH); Ja® (BW); cho' (KW)

SK: cho3”™ (N.SG), cho*® (S.SG); che® (NPW), cho®® (SPW)

put on, wear’  PK: *solll  *soll2 (RB)

NK: soll2t (N.PO), soll2t (S.PO)

P5 (KH); 00% (BW);, so0® (KW)

cKk: Oaud*® (kN); s&
SK: soll*® (N.sG), soll2 (s.86); soll*® (NPW); Oul2 (S.PwW)
put on (a necklace), wear’  PK: *lell0  *il' (RB)

NK: - (N.PO), - (S.PO)

cK: izt (KN); 10 (KH); 111 (BW); 163 (KW)

SK: iz (N.SG), et (S.8G); lail2t (NPw); 1ail*® (S.PW)
but out (the tongue)  PK: *higmll

5

NK: 1em®® (N.PO), 18m® (S.PO)

CK: lian™ (KN); - (KH); - (BW); it (KW)

SK: e~ (N.SG), li*°” (S.SG); l&i% (N.PW), 13i°° (S.PW)
quail’  PK: *(thol)hrwillll

Nk: ri*® (NPO), - (S.PO)

ok: rwill*®  (KNY; rwi®® (KH): - (BW); ri®® (KW)

SK: pO'wi® (N.SG), pdwi’ ® (S.SG); phu®wei® (NPW); wei’® (S.PW)
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233.

234.

235.

236.

237.

238.

239.

Theraphan Luangthongkum

NoteThe SK languages have irregular tone changes, i.e. Sgaw has tone A while Pwo has tone B.

rabbit, hare’  PK: *p-Ldgl

NK: - (N.PO), - (S.PO)

CK: d€°3 (KN); dg3 (KH); pd®de® (BW); d&°° (KW)

SK: poMdE® (N.SG), - (S.SG); pa®de’® (N.PW), pd® des (SPW)
raise, feed (animals)  PK: *0ball

NK: - (N.PO), - (S.PO)

CK: b1 (KN); bo' (KH); - (BW); bd' (KW)

SK: bis” (N.SG) bi*® (S.5G) - (NPW), bi’’10%  (SPW)
rattan’  PK: *rel  *ve' (RB)

NK: re’3 (N.PO), re’’ (S.PO)

CK: rai't (KNY; ritt (KH); - (BW): ri'! (KW)

SK: ve''  (N.SG), re® (S.SG) Yi'  (NPW), Yi® (SPW)

reach into’  PK: *[0bol0

NK: boll2t (N.PO), bull2' (S.PO)

ck: bol*® (kN); b0°°

(KH); - (BW); bd® (KW)
SK: bil*® (N.SG), boull2' (5.5G); baull*® (NPW); boull® (S.PW)
resin’  PK: *throll[]
NK: - (N.PO), - (S.PO)

cK: thol*® KNy tho®®

(KH); thro® (BW); thd® (KW)
SK: thil*® (N.sG), thoulz (5.86); thaud*® (NPW); thouller (S.PW)
right (side)’  PK: *thwell  *thwe® (RB)

NK: thw&3  (N.PO), thw&®  (S.PO)

55

CK: thw& ’3 (KN); thwa® (KH); thw&3 (BW); the’® (Kw)

SK: chwe® (N.SG), thwe’® (S.8G); - (NPW), thwe®® (S.PwW)

57

NoteS.Sgaw has tone B. Perhaps, the word thw& % in S.Pwo was borrowed from S.Sgaw, thwé > There is no

cognate in N.Pwo.
ripe, cooked”  PK: *hminll  *min* (RB)

NK: min3! (N.PO), min3 (S.PO)



55 55

CK: mj91]53 (KN); mi3 (KH); mi (BW); mi (KW)

SK: mi% (N.SG), mi°® (S.SG); mai°® (N.PW), mei®° spw)

240. ‘roast (by stuffing info fresh bamboo sections)” PK: *deN[]

241.

242.

243.

244,

NK: then®® (N.PO), - (S.PO)

CK: te3 (KN); tai'! (KH); de® (BW); te3 (KW)

SK: fe3 (N.SG), te% (S.SG) - (NPW), theEP! (S.PW)

root  PK: *rwill

NK: rwi®3 (NPO), rwi’® (S.PO)

CK: rwitt (KN); rwitt (KH); wis® (BW); ritt (KW)

SK: Y (N.SG), YP' (S.SG); Yei'!  (NPW), wei® (SPW)
Totfen, bad smell’  PK: *sanl

NK: sd®"  (N.PO), sd®  (S.PO)

55 55

cK: 02°3 (KN); s0% (KH): 00°° (BW) s9°° (Kw)
SK: - (N.SG), - (S.SG); - (NPW), - (SPW)
rub, clean, polish, scrub’  PK: *thullll  *thul2 (RB)
NK: - (N.PO), - (S.PO)

PP KHY) - (BW); - thi® (Kw)

CK: - (KN); thi
SK: thu*® (N.SG), thoull2' (5.5G); thaul*® (NPW); thoull® (SPW)
salf  PK: *sall  *sa? (RB)

NK: sa’® (N.PO), sa® (S.PO)

CK: Oa' (KN); se't (KH); 083 (BW); sa't (KW)

SK: O0i0*°se>” (N.SG), sa*® (S.50) - (NPW) - (SPW)

245. ‘salty, sweet’” PK: *chimll *chom* (RB)

246.

NK: chom®  (N.PO), chom®  (S.PO)

CK: chi®3 (KN); chi® (KH); - (BW); chi®®

(KW)
SK:  cha® (N.SG), chi®® (5.56) chad® (N.PW), chai®3 (S.PW)
'sand’”  PK: *hmgll

NK: - (N.PO), - (S.PO)

ck: mel*® (KN); - (KH); - (BW); me® (KW)
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251.

252.

253.
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SK: meld*® (N.sG), melz (s.5G); mel*® (NPw); mell2t (SPW)
‘scale (of fish) PK: *S—Dbeljﬂ

NK: bef)® ° (N.PO), bel)® (S.PO)

CK: be' (KN); ba't (KH); - (BW); be' (KW)

SK: SO bi® (N.SG), - (S.SG): - (NPW), b&i®® (SPW)

NoteOnly Sgaw has tone A while Pwo (SK), NK and CK have tone B.

4

sell’  PK: *call  *cha® (RB)

NK: ca®  (N.PO), ca®  (S.PO)

55

CK: cha’3 (KN); che® (KH); J€°° BW); cha®® (Kw)

SK: cha®® (N.SG), cha’® (S.SG); cha®’ (NPW), cha’? (S.PW)
‘serow, mountain goat’  PK: *jaj 0

NK: jai®® (N.PO), - (S.PO)

CK: jais® (KN); je'' (KH); ji®® (BW); ji®® (KW)

SK: - (N.SG), - (S.3G); - (NPW), - (SPW)

seven’  PK: *Onwetll, *Onwell

NK: nif2t (NPO), ndt*® (S.PO)

5 55 55

CK: nw&°3 (KN); - (KH); nwe’ ®~nwi®® (BW); s0%ne”’ (KW)

SK: nwil*® (N.SG), nwi®® ( 55

S.8G); nwé& (N.PW), nw&3! (S.PW)

NoteTwo protoforms which have tone A (CK, S.Sgaw, Pwo) and tone D (NK, N.Sgaw) can be reconstructed.
However, the correspondence of vowels is problematical.

sew’ PK: *challll  *challz (RB)

NK: chall2t (N.PO), chall2' (S.PO)

55

CK: chall*® (KN); che®® (KH); Jo® (BW); cho® (Kw)

SK: chal*® (N.SG), chall?' (3.5G); chal*® (N.PW); chall2t (S.PW)
‘sharp” PK: *1hul]|:|

NK: thal)3! (N.PQ), thar)®! (S.PO)

55 55

CK: - (KN); th&3 (KH); tha’® (BW); tho°° (Kw)

SK: - (N.SG), - (S.SG); - (NPW), - (SPW)

‘sheep” PK: *soll

5

NK: s9°° (N.PO), so® (S.PO)
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55

CK: 00% (KN); - (KH); Ou®® BW): so’® (Kw)

55

SK: s0% (N.SG), su’’ (S.8G); - (NPW); -Ou’® (S.PW)

Notelt is noticeable that the Christian Karen seem to remember the word ‘sheep’ quite well. However, this word has
tone A in CK and Sgaw while it has tone B in NK and Pwo.

254. ‘shivering PK: *t/k-hno00
NK: tal2inalzr (N.PO), tatnall2r (S.PO)
cK: kallztnau* ® (KN); t8'ne®® (KH); - (BW); kO'no® (KW)
SK: tomno0*® (N.SG), kotnol2t (S.SG); - (NPW); - (S.PW)
255. ‘shoot (v.) PK: *khall0  *khal2 (RB)
NK: khall2t (N.PO), khall2t (S.PO)

CK: khall*® (KN); khe®’®

(KH); kh&% (BW); kha® (KW)

SK: kha*® (N.SG), khal2' (3.5G); khall*® (NPW); khal2' (S.PW)
256. ‘short, low’ PK: *ph9D *phy? (RB)

NK: pha®® (N.PO), pha® (S.PO)

CK: phdi' (KN); pho' (KH); - (BW); - phd™ (KW)

SK: phizt” (N.SG), phi?® (S.86); phois (NPW), phi®® (SPW)
257.  ‘shoulder’  PK: *plenl]

NK: ple)®  (N.PO), plel}*  (S.PO)

5 5

CK: ble”? (KN); pla® (KH); ple®® BW); ple”® (KW)
SK: - (N.SG), - (S.SG); - (NPW), ~(S.PW)

258. ‘shove (with the foot)’ PK: *thwiN[
NK: thin®®  (N.PO), thudm®'  (S.PO)

CK: - (KN); - (KH); - (BW); tha®°

(KwW)

SK: o thu® (N.SG), thu®® (8.86) tha®® (N.PW), thai®3 (S.PW)
259. six’ PK: *khrowll  *xy* (RB)

NK: su  (NPO), su  (S.PO)

CK: chu®? (KN); - (KH); xu®’

BW); - (KW)
SK: x1% (N.SG), xi°° (S.5G); xous® (N.PW), xou®? (S.PW)

260. ‘skink’ PK: *pbigd0  *phigl' (RB)



261.

262.

263.

264.

265.

266.

NK: pled*® (NPO), pled*® (s.PO)

5

CK: pI8|:|21 (KN);  pla® (KH); litica® (BW); ple33 (KW)

SK: phielzt (N.SG), plet  (S.5G); phielzt (NPwW); phied*?® (S.PW)
sleeping’  PK: *hmejlnejll  *mi* (RB)

NK: - (N.PO), - (S.PO)

CK: mai®3nait (KN); - (KH); - (BW); mi® *nitt (KW)

SK: mi®ne’  (N.SG), mi®°ni®! (S.8G) - (NPW), - (S.PW)

‘slippery”  PK: *pIeD

NK: ple®  (N.PO), ple*  (S.PO)

5 5

CK: blai®3 (KN); pli®® (KH); pli®° @®W); pli®® (Kw)
SK: ble® (N.SG), ble”® (S.SG); phli*® (N.PW), phli®? (S.PW)
‘smell (v.)  PK: *(h)niml

NK: num33 (N.PO), nuom® 3 (S.PO)

7% BW); ni® (Kw)

CK: ni38 (KN); - (KH); nu

SK: nd® (NSG), ni®® (S.56) na®® (NPW), nai®3 (SPW)

NoteTone A3 in NK and CK suggests a voiceless onset (*hn-) but tone A12 in
Sgaw and tone A1 in Pwo indicate a voiced onset *n-.

‘snail (land~)  PK: *khlol]

NK: khlo3! (N.PO), - (S.PO)

CK: - (KN); - (KH); khlo® (BW); - (KW)

SK: Khiot~ (N.SG), khiu* ®” (S.8G); khluz® (N.PW), khiu®® (S.PW)

‘snail (water~)  PK: *s - l]wi|:|

NK: Qwi® °

(N.PO), Qwi® (S.PO)
CK: mwitt (KN); - (KH); 02° °mi3 (BW); sit'mitt (KW)
SK: - (N.SG), - (S.SG); - (NPW), - (S.PW)
'snake’  PK: *rowl]l  *vy' (RB)

NK: ru®s (N.PO), ru®® (S.PO)

CK: rau' (KN); ro' (KH); Ru® (BW); ruft (KW)

SK: Vit (NSG), Vi¥ (3.8G) Vou  (NPW), Pou® (S.PW)
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271.

272.

273.
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son-in-law’ PK: *malll  *mall' (RB)

NK: mal*® (N.PO), mall*® (S.PO)

CK: mall2 (KN); me33 (KH); ma'' (BW); mJ33 (KW)

SK: mall2' (N.SG), ma"  (S.3G); - (NPW); ma*® (S.Pw)
‘sour’”  PK: *chjaNO  *cheN2 (RB)

NK: ¢ja®°®

(N.PO), gja® (S.PO)

CK: Gi't (KN); cha'! (KH); J'1% BW); gitt (KW)

sk: chit” (N.SG) chi’® (5.56) chai® (N.PW), chdi®® (S.PW)

NoteThe correspondence pattern of vowels in SK suggests *-EN

‘spider’  PK: *gal][l

NK: kun)®3kal)® (N.PO), j0n3‘@53 (S.PO)

CK: kal® (KN); - (KH); ga'-gu' (BW); kI3 (KW)

SK: - (N.SG), - (S.SG); pu'khg®® (NPW) kho¥  (SPW)

NoteBwe has an irregular tone, i.e. tone 11 (D3) instead of tone 33 (A3) as in

the other Karenic languages.

‘spit (v.)  PK: *thull  *tho? (RB)

NK: - (N.PO), thu3®  (S.PO)

CK: thu®3 (KN); thu®® (KH); - (BW); - (KW)

SK: thud*® (N.SG), thu®?® (S.8G); thwe® (NPW), thu®? (S.PW)

NoteN. Sgaw has an irregular tone, i.e. fone D, while the rest have tone A.
‘spleen’  PK: *g- hmaN[

NK: - (N.PO), - (S.PO)

CK: - (KN); m&3¥ (KH); gd®ma® (BW); md°° (KW)

SK: k9''mO® (N.SG), md°° (S.5G) m&s® (NPW), mo’3 (S.PW)
‘split (bamboo strip)” PK: *pIaD *bla2 (RB)

NK: - (N.PO), - (S.PO)

CK: - (KN); - (KH); pl€3 (BW); pla" (KW)

SK: bla®” (N.SG), bla*®’ (S.SG); bla® (N.PW), bla®® (S.PW)

‘spray (v.)  PK: *prull
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275.

276.

277.

278.

279.

280.

NK: phru®®  (N.PO), pra®  (S.PO)

5

CK: phru®3 (KN); - (KH); phru® (BW); phru®® (KwW)

SK: - (N.SG), pru®?® (S.8G); phju®®

(NPW), prudt  (S.PW)
‘spread out (@ mat)  PK: *Odall  *da® (RB)
NK: da®  (N.PO), da®  (S.PO)

55

CK: da’3 (KN); de® (KH); d&’° Bw);, da’’ (Kw)

55

SK: do® (N.SG), da’’ (S.SG); da’’ (NPW), da¥  (S.PW)

‘squeeze, massage’ PK: *0im0

NK: cim 55

(N.PO), cim® (S.PO)

CK: cit' (KN); ci' (KH); ci® (BW); ci'! (KW)

SK: it (N.SG), o (S.SG); chdin  (NPW), chei (SPW)
'squirel’  PK: *hiil *ii2 (RB)

NK: 1i°° (N.PO), Ii® (S.PO)

CK: - (KN); - (KH); it (BW); - (KW)

SK: 042w (NSG), 117 (S.S6); lei®® (NPW), lei’ ® (S.PW)
NoteN.Sgaw has tone D while the other Karenic languages have tone B.
stand (v.)  PK: *~thaq[]

NK: than®° (N.PO), than® (S.PO)

CK: tha' (KN); tho't (KH); J0° °tho® (BW); 10" (KW)

sk: 1hon” (N.SG), hat% (s.56) ha® (N.PW), tha®® (S.PW)
'star’  PK: *chall  *cha? (RB)

5

NK: cha®® (N.PO), cha® (S.PO)

CK: cha'' (KN); che' (KH); f833 (BW); cha't (KW)

19(3.86) sja® (NPW), ¢a’® (S.PW)

SK: cha®” (N.SG), cha
‘steal (v.))  PK: *howl]
NK: - (N.PO), - (S.PO)

CK: hut (KN); ho'' (KH); a® ®hu® (BW); hu't (KW)

SK: his" (NSG), hi'® (S.56G) - (NPW) - (SPW)

stingy  PK: *0ill
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286.

287.
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® (N.PO), ci’? (S.PO)

NK: ci®
CK: citt (KN); - (KH); 1% (BW); ci'l (KW)
SK: - (N.SG), - (S.SG); - (NPW), - (S.PW)

‘stomach’  PK: *g-phowl]  *phon* (RB)

NK: - (N.PO), - (S.PO)

CK: phu®3 (KN); pho® (KH); gd' phu’® (BW); phu®® (KW)

SK: kd'phi3 (N.SG), phi®® (S.5G); phoud® (N.PW), phou®’s (S.PW)
‘stone, rock’  PK: *Iol]D *lo1)! (RB)

NK: lo)°3 (N.PO), lo1)°° (S.PO)

CK: 12u' (KN); 101 (KH); 10 (BW); 191 (KW)

SK: I (N.se) 113 (S.SG); laur  (npPw), 10U (sPW)

string, rope’  PK: *blejll ~ *phii® (RB)
NK: phli®® (N.PO), pli®3 (S.PO)
CK: pi® (KN); plo™ (KH): bli®® (BW); pli2 (KW)

SK: plis (N.SG), pli®® (S.SG); phlei®®

(NPW), phleidt  (SPW)
suck’  PK: *cwik[
NK: cuk?' (N.PO), cull2t (S.PO)

cK: cwill*?® (KN); owi’®

(KH): - (BW); ci®® (KW)
SK: som will*® (N.SG), - (S.56); - (NPW); 02 waillo (S.PwW)
sun’ PK: *mill  *my' (RB)

NK: mi®2 (NPO), mi®°®

(S.PO)

CK: mi" (KN); mO' (KH);, mu®® (BW); mitt (KW)

SK: mit  (NSG), mi?® (S.8G); main  (NPW) mi® (SPW)
‘sunlight, hot PK: *goll ~ *kho' (RB)

NK: ja®  kho®? (N.PO), ko°® (S.PO)

CK: kau'' (KN); ku'' (KH); - (BW); ku'' (KW)

SK: ta'ko"  (N.SG), kud' (S.8G); khu''  (N.PW), khu® (S.PW)
‘sway, swing’ PK: *thull

NK: - (N.PO), - (S.PO)
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CK: - (KN); thu't (KH); - (BW); thu't (KW)

55

SK: thot” (N.SG), thu’® (5.5G); thu® (NPW), thu®® (SPW)
‘swollen, swelling’  PK: *hjiol0 *ljoD2 (RB)

NK: jol2t (N.P0), jol2' (s.PO)

ok: Oaull*® (KN); j&°° (KH); jO® (BW); jo% (KW)

SK: nol*® (nse), pol (s.s6): jod*° (NPw); juller (S.PW)
tail PK: *mell  *me' (RB)

NK: me”2 (N.PO), me’”® (S.PO)

CK: mai! (KN); mi'! (KH): me® (BW); mi't (KW)

SK: me"  (N.SG), m&3 (S.SG) me'  (NPW), mi® (SPW)

NoteSgaw and N.Pwo have irregular vowel, i.e. € instead of e.
‘tasteless, faded” PK: *plall

NK: pla®  (N.PO), - (S.PO)

CK: bla®3 (KN); - (KH); ple®® BW); - (KW)

SK: bla®® (N.SG), bla’® (S.5G); bla®®

(NPW), bla®  (S.PW)
ten’  PK: *chejll  *chi* (RB)

NK: ¢ (NPO), Ci*'  (S.PO)

CK: thi®s (KN); cha® (kH): Ji®° ®w): ¢i®® Kw)

SK: chi®® (N.SG), chi’® (S.SG); chei®® (N.PW), chei’? (S.PW)

‘fendon”  PK: *thwaN[

NK: - (N.PO), - (S.PO)

CK: thu't (KN); thwa't (KH); - (BW); - (KW)

SK: thed (N.SG), thu®’ (S.SG) tho® (NPW), tho’® (SPW)

termite’  PK: *b-OwaN[

NK: pi® POwest (NPO), pitlwest  (S.PO)

ck: bal2'0u®s (KN); phu®°wa® (KH): - (BW); - (KW)

SK: padul*® (NsG), pardoude (5.56); pal200°° (NPW), pu®los  (SPW)
‘termite (winged~)"  PK: *pil] *phin' (RB)

NK: phi®? (N.PO), pi°° (S.PO)
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CK: pitt (KN); pitt (KH); pasliss Bw); pittlint (Kw)

SK: pitt (N.SG), pi®* (S.SG); phai'! (N.PW), ph&i3 (S.PW)

Note Pwo vowels are irregular, i.e. ai and €i instead of ei.

‘termite mound’”  PK: *plol]D

NK: phlo)® ° (N.PO), plol)® (S.PO)

CK: blau™ (KN); plo™ (KH); plo3 (BW); pld' (KW)

sk: oo™ (N.SG), - (S.SG): phlaur  (N.PW), phldu® (S.PW)
NotePwo has tone B3 which suggests a voiced onset *bl-.

thick”  PK: *[dawinl

NK: din®  (N.PO), dudm®'  (S.PO)

. i 5 6] ;- 5
CK: di®3 (KN); do® (KH BW); du®®

(Kw)

SK: - (N.SG), - (S.SG); - (NPW), - (SPW)

‘thin (as of cloth)  PK: *Ob( )0 *bun® (RB)

NK: b33  (N.PO), b33  (S.PO)

CK: bi®3 (KN); bis® (KH); - (BW) - (KW)

SK: bu® (N.SG), bu® ® (S.SG); - (NPW), bad®  (S.PW)
thousand”  PK: *hren)[], *g-thoN  *hon* (RB)

NK: rel}®  (N.PO), ref)¥"  (S.PO)

CK: re®3 (KN); ri®® (KH); gd%tho”° BW); re”?, tho® (KW)

55

SK: k9'hos® (N.SG), thu®® (S.SG) - (NPW), 1hd°3 (SPW)

Nofe*hreljD = thousand (amount of money), *g—ThOND = thousand (people)
‘thread (a needle)’  PK: *dow[

NK: thu®3 (N.PO), tu®®

(S.PO)

CK: tut (KN); fo' (KH); du®® (BW); fu't (KW)

SK: t11 (NSG), 1191 (S.SG) thou''  (NPW), thou®® (S.PW)
three’  PK: *sdml  *som® (RB)

NK: sOm¥  (N.PO), som3  (S.PO)

55

cK: 09°3 (KN); s0% (KH); 00°° BW); s3°° (KwW)

SKk: 0% (N.SG), s0°° (8.56) sa3® (N.PW), sa°3 (S.PW)
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tick”  PK: *khejll  *khiz (RB)
NK: - (N.PO), - (S.PO)

CK: khi™ (KN); khd' (KH); khi® (BW); khi'! (KW)

SK: khivt~ (N.SG), khi'®’ (S.56); khei®® (N.PW), khei’® (S.PW)
tie (a string)  PK: *cd)l  *com3 (RB)

NK: con)®"  (N.PO), can*  (S.PO)

CK: c@3 (KN); cO% (KH): co”’ (BW); cd’° (Kw)

SK: cd® (N.SG), cd°°® (5.86) ca®® (N.PW), cor  (sPw)
tiger’  PK: *kell  *khe* (RB)

NK: ke3®  (N.PO), ke  (S.PO)

CK: khai®3 (KN); khi® (KH); khi®® (BW); khi®® (KW)

SK: khe3it  ion (N.SG), - (S.SG); khid® (NPW), khi’? (SPW)
tilted  PK: *khingl

NK: khif)®° (N.PO), khil)® (S.PO)

CK: khi®3 (KN); khi® (KH); - (BW); khi®® (KW)

SK:  khi® (N.SG), - (S.SG); khai®® (N.PW), khsi®> spw)
NoteNK has the B tone while CK and SK have tone A.

toad”  PK: *[delsowl]

NK: de®®su®® (NPO), de®®su® (S.PO)

CK: daiOut (KN); dittso' (KH); dir2Qus BW); ditsu’ (KW)

SK: ded siz” (N.SG), dit®'si®® (5.56) dizsou (NPW), di’°sou®® (S.PW)
‘fomorrow’  PK: *~roll

NK: mi ®3rauss (N.PO), mi®°rau®s (S.PO)

CK: - (KN); pa® °rot (KH); - (BW); md'ro® (KW)

SK: 1p0* °vo® (N.SG), Yo% (S.SG); khe''vo®’ (NPW), - (S.PW)
‘tongue’  PK: *blel]  *phle® (RB)

NK: phle® (N.PO), ple’? (S.PO)

CK: plai® (KN); plitt (KH); - blit" (BW); pliZ3 (KW)

5

SK: ple® (N.SG), ple® (S.SG); pli®® (NPW), phidt  (S.PW)
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312.

313.

314.

torn”  PK: *dg00/*awel0

NK: theld*® (nPo), tel*® (s.PO)

cK: tullzr (KN); 1133 (KH); the® BW); 1u%® (KW)

SK: tel2r (N.SG), te1t (S.86); thell2t (NPwW); thel*® (S.PW)
NoteCK has irregular vowels.

torfoise’  PK: *kild  *kniillz (RB)

NK: klel2t (N.PO), kiill2t (S.PO)

oK: khiid*® (KN); khii®® (KH); khii®® (BW); Kkhli3 (KW)

SK: khiill*® (N.SG), khiaill2t (5.86); khiail*® (N.PW); khiaill®' (S.PW)
tread”  PK: *jaml

NK: jam®°3 (N.PO), jam®® (S.PO)

ck: Oag (KN); jitt (KH): o (BW); - (KW)

SK: joT (N.SG), jo% (S.SG) it (NPw), jaIS (sPw)

NotePWo has irregular vowels, i.e. i instead of & (NPw) and 5 (S.PN).

‘frunk (of a free), firewood” PK: *mal]D

NK: min®s (N.PO), man°® (S.PO)

CK: md™ (KN); md" (KH); - (BW); md' (KW)

SK: mit  (NSG) - (S.8G); ma"  (NPW), - (SPW)

‘frunk (of an elephant)’  PK: *k-mloN[ *mld1)? (RB)

NK: - (N.PO), m0°2 (S.PO)

CK: md33 (KN); mo't (KH); -blo! (BW); - (KW)

SK: koMmIoR (N.SG), miu® (5.56); mid®° (N.PW), mIds (spw)
two’  PK: *k-hnejll  *ni* (RB)

NK: ni®  (N.PO), ni¥'  (S.PO)

55 55

CK: §i°3 (KN); nd® (KH): ki®° BW); ki’® (KW)

55

SK: khi®® (N.SG), khi®® (S.SG); khei*® (N.PW), nei’? (S.PW)

urine’  PK: *chejll  *chiz (RB)

55

NK: ¢i®° (NPO), ©i® (S.PO)
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CK: - (KN); cha't (KH); Ji® (BW); chi'! (KW)

SK: chit” (N.SG), chi’® (S.8G); chei® (NPW), chei®® (SPW)
315.  ‘vaging® PK: *linll  *lin' (RB)

NK: 1in®2 (N.PO), lim® °~lin®® (S.PO)

CK: - (KN); it (KH); - (BW); it (KW)

SK: i (NSG), 1P (5.56) 8In (NPW), 1€ (SPW)
316, vomit (v.,) PK: *pro0l

NK: prol2 (NPO), prol2 (s.PO)

CK: phraull*® (KN); phre®® (KH); po% (BW); pro® (KW)

SK: bvold*® (N.SG), byoll2' (5.5G); pjod*® (NPW); pjull2t (S.PW)
317, vuture’  PK: *hia)0’0 k-da0  *1oN*kal2thal' (RB)

NK: 1en° *tad*® (NPO), 1on»tal*® (S.PO)

CK: - (KN); 18Ma® (KH); 19%da”® (BW); la'a® (KW)

SK: 103kaall?t (N.SG), 109" ot (S.5G); 183°kal2thall2r (NPW); 19 53kal2tthal * °

(S.PW)
318.  ‘waist’ PK: *j-0del
NK: ~de3  (N.PO), ~de¥  (S.PO)
CK: - (KN); - (KH); ja®de™ (BW); - (KW)

55 (NPW), ja3dit (SPW)

SK: jo de® (N.SG), jo¥de®® (S.8G); ja" di
319,  ‘wart’  PK: *thul0
NK: - (N.PO), - (S.PO)

55

CK: - (KN); thi®® (KH); - (BW); thi® (Kw)

SK: thud*® (N.sG), thoull?t (8.8G); thau*® (NPW); thoull® (S.PW)
320. ‘warm’  PK: *lam0d  *1om?® (RB)

NK: - (N.PO), lam®°? (S.PO)

CK: 1633 (KN); et (KH); 183 (BW); o (KW)

55

SK: k9'I9% (N.SG), 1% (S.SG); la”” (NPW), 193  (SPW)

Nofelt is not certain if the *-a or *-aN rhyme should be reconstructed. S.Pa-O, Sgaw and S.Pwo suggest *-aN while

the rest indicate *-a.

321.  ‘wash (the face)  PK: *blall
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NK: phia®3 (N.PO), pla®® (S.PO)

CK: pla't (KN); ple' (KH); bla%® (BW); pla™ (KW)

SK: pla™ (N.SG), pla3 (S.SG); phla' (N.PW), phla® (S.PW)
NoteBwe has an irregular vowel, i.e. a instead of €.

322. ‘wash (clothes)” PK: *chrow[] *chyy? (RB)

NK: pa|:|21chu5 °

(N.PO), chu® (S.PO)
CK: chu't (KN); cho' (KH); - (BW); chu' (KW)
SK: chyia™ (NSG), chvi?® (S.8G); - (NPW) - (SPW)
323. ‘wasp’ PK: *(donl)del

NK: kall2'de®  (N.PO), - (S.PO)

CK: daull* °dai®® (KN); diss~ (KH); - (BW); di° °~ (KW)

5 55

SK: 1 de®™ (N.SG), 1i%'de®® (S.5G) thar di’® (NPW), thd®dd  (SPW)
324. ‘water’  PK: *thejl  *hi* (RB)

NK: thidt  (N.PO), thid'  (S.PO)

CK: thi ®3 (KN); 1hd% (KH); chi’® (BW); thi®° (KW)

SK: thi®® (N.SG), thi®® (S.8G); their® (N.PW), thei’3? (S.PW)
325.  ‘wear (a shoulder bag)  PK: *ch(w)Sl]D

NK: chel)®  (N.PO), ch€n®  (S.PO)

CK: €i®3 (KN); cha® (KH); - (BW): Gi°° (KW)

SK: che=tho*” (N.SG), chi®® (S.SG); chai®® (N.PW), chwai’3 (S.PW)
326. ‘weave (cloth), loom” PK: *thall *tha? (RB)

NK: - (N.PO), cha® (S.PO)

CK: tha' (KN); the®® (KH); - (BW); tha'' (KW)

SK: tha® " (N.SG), tha®®’ (S.SG); tha® (NPW), tha®® (S.PW)
327. ‘weave (baskets) PK: *1h81]|] *then' (RB)

NK: the®"  (N.PO), theén?  (S.PO)

25 BwW) thi®® (Kw)

CK: thi®3 (KN); tha® (KH); the
SK:  the® (N.SG), thi*® (S.SG); thai®® (N.PW), thii®3 (S.PW)

328. ‘weevil PK: *rol_’]D



329.

330.

331.

332.

333.

334.

335.

NK: ro)°3 (N.PO), ron°° (S.PO)

CK: ro' (KN); rO' (KH); - (BW); rd' (KW)

SK: vor  (N.sG) vis (ssc) vaut (N.PW), Bou= (spPw)
‘wet PK: *c¢oll  *coz (RB)

NK: cou5 5

(N.PO), cau® (S.PO)
CK: cau (KN); co' (KH); c933 (BW); co' (KW)

SK: ba* 0% (N.SG), c¢0*° (S.8G); co® (NPW), co’® (SPW)
‘white’  PK: *Obwall  *Owe® (RB)

NK: bwa®  (N.PO), bwa®  (S.PO)

CK: bau®? (KN); bu® (KH); B0°° BW); bu®® (Kw)

SK: kwa® (N.SG), wa®® (S.SG); - (NPW), kwa®  (S.PW)
wide’  PK: *1sl  *1gt (RB)

NK: 1ai®3 (N.PO), 1ai®® (S.PO)

CK: 1811 (KN); 16" (KH); 103163 (BW); 181 (KW)

SK: I§"  (N.SG), 183 (S.SG); 18" (NPW), 183 (SPW)
wife’  PK: *hmall  *ma* (RB)

NK: ma®  (N.PO), ma®  (S.PO)

°% BW) ma’’ (Kw)

CK: ma®? (KN); me33 (KH); mé&
SK: ma® (N.SG), ma’® (S.5G); ma®® (N.PW), ma®3 (S.PW)

wild PK: *mill  *min (RB)

NK: mi® (N.PO), mi’2 (S.PO)

CK: mi® (KN); mit" (KH); - (BW); mi® (KW)

SK: mi® (N.SG), mi® (S.SG); mei’’ (NPW), mei®®  (S.PW)

‘win”  PK: *nil]ﬂ

NK: nd1)® (N.PO), ndn°3 (S.PO)

CK: ni® (KN); ni" (KH) - BW); - (KW)

sk: no® (N.SG), ni® (s.s6); na®’ (N.PW), naidt (S.PW)

wing PK: *Odell  *dillz (RB)
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336.

337.

338.

339.

340.

341.

NK: dell2t (N.P0O), dill2' (S.PO)

55 kH); des (BW); de® (KW)

CK: - (KN); da
SK: dill* °che® (N.SG), daill2' (S.8G); daill*® (NPW); daill® (S.PW)
‘wrong, mistake, error’  PK: *g/k-hmaﬂ *ma2 (RB)

NK: ma®®

(N.PO), ma® (S.PO)
CK: - (KN); - (KH); gd% mg&® (BW); ma' (KW)

SK: kotma® (N.SG), ma®®’ (S.8G) - (NPW), ma’® (S.PW)

yam, potato’  PK: *hnwell  *mwe2 RB)

NK: nwe®® (N.PO), nw&3 (S.PO)

CK: nw&'t (KN); - (KH); nwg&33 (BW); ng&'" (KW)

SK: nwE'  (N.SG), nwg*’’ (S.SG); n&® (NPW), ng’® (S.PW)
‘year'’ PK: *hnel_]D *nin2 (RB)

NK: nef)® ° (N.PO), nel)® (S.PO)

CK: ne' (KN); na't (KH); de% BW); de' (Kw)

sk: et (NLSG), ni*®’ (S.SG); ndi® (N.PW), nei®® spw)
yellow’ PK: *lbagl  *bar)® (RB)

NK: - (N.PO), - (S.PO)

55

CK: ban)®3 (KN); b&3 (KH); - (BW); bd°° (KW)

SK: b0 (N.SG), b2°° (S.5G); be®® (NPW), bo¥  (S.PW)
yes’ PK: *mwel
NK: mwe >3 (NPO), mwe®® (S.PO)

CK: mw&" (KN); ma' (KH); - (BW); m&" (KW)

SK: me'"  (N.SG), m& (S.SG); me"  (NPW), mwg® (S.PW)

‘young, soft, tender’  PK: *Hal *cha' (RB)
NK: cha”? (N.PO), ca®® (S.PO)
CK: ca' (KN); ce' (KH); j&€38 (BW); ca' (KW)

SK: - (N.SG), ca® (S.SG); - (NPW), - (SPW)
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There are five more PK roots where | am not so sure how they should be reconstructed: *phowA ‘grandfather’, *hiB

‘house’, *ch( )mB ‘mortar, *mo?00 ‘sky; *(hmeB) khlow” ‘smoke’ (n.) and *k/g-IiA ‘wind.

7. Remarks on the internal and external classifications
Internal classification

With regard to the classification and subgrouping of Karenic languages, Manson (2009,2011) gives a good overview of
what has been proposed by Jone (1961), Burling (1969), Kauffman (1993), Bradley (1997) and Shintani (2003). He comments:

”

“....all lacked in comprehensiveness and/or have not been based on the comparative method...” and then, concludes his recent
findings: “Based on a database of over 130 language varieties, Karen languages are divided into at least 20 low level clusters
based on
shared phonological developments.” (Manson, 2011:1)22

We can see from the existing classifications that when different criteria are used different results are achieved. Since
the previous classifications were based on geographical, lexical or phonologixal criteria, | would like to propose here a new look
at the classification of Karenic languages based on the semantic development of six basic noun classifiers. The use of basic
noun classifiers in the present reflects not only their modern worldview but also helps the reconstruction of the past one.

To investigate the use of noun classifiers in modern Karenic languages and to reconstruct the cognitive or conceptual
system of the basic noun classification in Proto-Karen, a word list comprising 175 items was devised. The phrase frame used
for eliciting noun classifiers during the interviews with native speakers was : N-NUM-(CLF), e.g. “chickens two..., sugarcanes
two ..., plates two....”. To obtain the cognate sets of basic noun classifiers, and the data on nine Karen language varieties, i.e.
N. Pa-O, S.Pa-O, Kayan, Kayah, Kayaw, N. Sgaw, S.Sgaw, N. Pwo and S. Pwo, were analysed and compared. The results can
be summarised as in (1) - (10)

(1) The cognate sets and the PK reconstructed forms :

Gloss PK N.Pa-O S.Pa-O Kayan Kayah Kayaw N.Sgaw S.Sgaw N.Pwo S.Pwo
* A 33 53 33 u 33 33 33 55
[+human) bra phra pra pra phre ra pYa Ya Ya Ya3
(+4-legged) “Pdo” - - doi” o> do” di” di* doi”®
dis
(+long] “PponN” - - bo” bo” bo”” bo” bu™ bo™ b
. B 55 33 11 1l 1l ~ a5 33 55
[+flat) Pba ba ba ba be ba be3! bi bai bai
(+round) *phio)”  phial)”  phian)” phau” phio"  phia" phiot” pnii®  phlau® phldu *
*hma' - ma me ma - - - -

’?round
+ big

(2) The PK conceptual system of basic noun classification based on the six noun classifiers is presented in Figure 5.

In his earlier version (2009:1), Manson says that Karen languages are divided intfo 7 low level clusters. This analysis is based on a database of
over 100 language varieties. It is interesting to note that the increase in the number of languages (from 100-130) is also an increase of low level
clusters (from 7-20).
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Figure 5 Conceptual system of basic noun classification in Proto-Karen

(3) The conceptual system as revealed by the use of basic noun classifiers shows how Karenic people construe their world
of experience.

(4) Karen speakers primarily make a distinction between [+human] and (-human). The (-human] category can be [+animate] or
[tanimate]. The [+animate] must be (+4-legged], while the [tannimate] (if [+animate] must be (4-legged]) can be [+long],[+flat]
or (+round]. The (+round] can be (+big] or [-big].

(5) From three to six basic noun classifiers were found in the nine modern Karenic language varieties studied, i.e. three in
N. Pa-O and S.Pa-0O; five in N.Sgaw, S.Sgaw, N. Pwo and S. Pwo; and six in Kayan, Kayah and Kayaw.

(6) “Shape” is more important than “size” in the Karen worldview.

(7) Based on the use of noun classifiers, the nine Karenic language varieties investigated can be classified into three groups
1 a. Pa-O; b. Kayan, Kayah and Kayaw; and c. Sgaw and Pwo.

(8) *hmoA (+round,+big] has been lost in Pa-O, Sgaw and Pwo. This means that the distinctive semantic values of *hmoA
[+round,+big] and *phloljB[+round, -big) have merged. Since *phloljB has only been retained in Pa-O, Sgaw and Pwo, the
meaning of *phloljB has been changed to [+round], i.e. the distinction between the sizes [+big,-big] of round objects is no

longer significant.

(9) The Pa-O seem to have a somewhat different conceptual system of noun closs_:ificcﬁion,23 for example, the classifier
(+flat), which is ba” in N. Pa-O and ba’ in

S. Pa-0, is used for most animals, except for snails and tortoises.

(10) Tai words, non-classifiers and classifiers, have been borrowed into N. Pa-O and used as classifiers, e.g. Iow33 clf. for

Y

flutes’, i ol for long objects’ (from ri A4 ‘long), phi33 ‘clf. for mats, blankets, etc.” (from phi in A1), phol]55 ‘flock, herd
(from fuul) A1) and so on. In the other Karenic language varieties studied, the classifier *?deA is only used for 4-legged
animals, whereas the other animal species are classified according to their shape as the shapes of objects. The Pa-O use
*Ooal (+flat] as the classifier for all animal species without considering their shape, the same way as the use of the
classifier tudA3/t0A3 in Tai languages.

: The Pa-O do not think that they are Karen but that they are a separate ethnic group. The Pa-O living and/or working in Thailand even have their
own “National Day” which they celebrate annually. They can be found in Bangkok and in factories located in the vicinity of Bangkok. They regularly
gather on Sundays for chatting and special events.
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The above findings suggest the fact that the Pa-O, especially the northern group settling in the Shan State of
Myanmar, have been in contact with Tai speaking peoples for a long time, long enough fo have their worldview changed. A
large number of Austroasiatic loans can also be found in S. Pa-O and Pwo as has been pointed out by Luce (1959) and
Bauer (1992), due to their contact relationship with Mon, Palaung and Wa speakers. Most of the Pa-O men migrated to
Thailand when they were quite young. The easiest way to get into the country was to be ordained as novices and come
under the protection of famous and powerful Mon monks. A few years later, they left the temples to look for available jobs
to earn their living.

In conclusion, a coginitive or conceptual system of noun classification can be used as additional evidence for
language classification. The different conceptual system of noun classification of the Pa-O gives a good hint that the Pa-O
separated from the other Karenic speaking groups quite earlier in time. Generally, my finding more or less supports the
classifications proposed by Kauffman (1993) and Shintani (2003), even though their classifications are based on different

criteria.

External classification

It has widely been accepted that Karenic is a branch of Tibeto-Burman. Weidert, one of the Tibeto-Burman
specialists, states this quite explicitly in his monograph Tibeto-Burman tonology (1987). He provides a long list of both the
present-day Karen roots and the reconstructed PK ones from many sources and compares them with the cognates, or in
some cases lookalike words, found in the other branches of Tibeto-Burman with emphasis on the TB languages spoken in
areas distant from where the Karen live, to avoid cases of contact relationship. About 168 etyma are given in the
monograph, the detail of which are to be found on pages 334-367 of the monograph.

To support the view that Karenic is a branch of Tibeto-Burman, | compared my reconstructed PK roots (see the PK
lexicon part) with the PTB roots reconstructed by Matisoff (2003) and/or Benedict (1972) which can be accessed from the
STEDT database. The following is a summary of my findings with regard to the retentions and some sound changes from
PTB to PK.

(1) Retention of PTB *a in PK

PTB *g/m/b-la-y > PK *?bla® ‘arrow’ PTB *tsa-, *tsa > PK *cha" ‘ill

PTB *g-p"a, *r-p"a, *r-wa > PK wa" PTB *m-twa > PK *tha’ ‘handspan’
‘bamboo’

PTB *ka > PK *kha" ‘bitter PTB *r/g-na > PK *hna” ‘listen to’

PTB *s-ka B *m-ka-y > PK *ka~ ‘chin, jaw’  PTB *pa > PK * phoA ‘male, father’

PTB *ra > PK *bra” ‘person, people’ PTB *s/g-la > PK *21a" “moon, month’
PTB *ma-t > PK *ma” ‘lost, disappear’ PTB *tsa > PK *sa_ ‘salf
PTB *r/g-na, *s-na > PK *na” ‘ear’ PTB *b-wa > PK *Pbwa” ‘white’

PTB *r-gya > PK "‘g—rjoA ‘hundred’ PTB *Iya > PK *h‘]loB ‘flesh, meat’
PTB *pwa, *wa > PK *gwoA ‘husband’ PTB *m-twa, *twa > PK *tha”

‘handspan’



(2) Retention of PTB *-N in PK

PTB *d-wam > PK *tham” ‘bear (animal)’
PTB *Pam > PK *Pam” ‘drink’

PTB *r/s-mal) > PK *maljB ‘dream’

PTB *r-kal) > PK *khal)® ‘leg

PTB *kal) > PK *gcﬂ]A ‘spider’

PTB *g-laf) > PK *hia)™® “hawk, vulture’
PTB *m-sin > PK *swin® ‘liver

PTB *s-lul) > PK *hlol)® ‘maggot’

(3) PTB *vd. C- > PK *VI. C-/ *glottalised C-

PTB *d-wam > PK *tham ‘bear (animal)

PTB *dow > PK *tho" 'bird’
PTB *mi > PK *hmi" ‘femal, woman’
PTB *mey > PK *hme" ‘fire

PTB *bair > PK *phd” ‘flower’

PTB *lap > PK *hla" ‘leaf
PTB *r-na > PK *hna’ ‘listen to’

PTB *r-wa > PK *hwa” ‘bamboo’

PTB *dwdy > PK *?dej. ‘egq’

(4) PTB *s-Vd. Sonorant > PK *vl. sonorant

PTB *s-min > PK *hmin’ ripe, cooked’
PTB *s-ley > PK *hii® ‘squirrel’

PTB *s-ni(:)) > PK *hnel)® ‘year

(5) PTB *vi. unasp. Stop > PK *vI. asp. Stop

PTB *fak > PK *tha" ‘weave (cloth)
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PTB *mi:n > PK *min" ‘name’

PTB *s-min > PK *hmin’ ripe, cooked’
PTB *dzyim > PK *chim’ ‘salty, sweet’

PTB *m-nam > PK *(h)nim” ‘smell

* * B . ,

PTB “r-luf) > PK "lol)  ‘stone, rock
PTB *s-fol) > PK *g-thoN" ‘thousand’

PTB *g-sum > PK *som” “three’

PTB *s-ni (:) 1) > PK *hnel)” ‘year’

PTB *d-yuk > PK *t-khro?" ‘sambha
deer’
PTB *dzyim > PK *chim” ‘salty, sweet
PTB *b-wa > PK *Pbwa” ‘white’
PTB *ga:p > PK *kha?" ‘shoot (v.)
PTB *gwan > PK *chw&l)" ‘wear
(shoulder bag)’
PTB *dzopp > PK *cwik® ‘suck’
PTB *g-nis > PK *k-hnej” ‘two’
PTB *g-la) > PK *hia)™"® hawk’

PTB *d-Ioy > PK *klej ‘crossbow’

PTB *s-lul) > PK *hlol)” ‘maggot’
PTB *s-mwdy > PK *hmej" ‘sleep’

PTB *s-lay > PK *higj" ‘lick’

PTB *kroy > PK *khlo® ‘snail’

76



PTB *r-kal) > PK *khal)® ‘leg’

PTB *pa > PK *phoA ‘male, father’

PTB *s-kew > PK *khwi" ‘ning’

PTB *d-kruk > PK *khrow” ‘six’

(6) PTB *r > PK *- ®
PTB *s(y)ar > PK *groB ‘insect’

PTB *swar > PK *chjaB ‘sour’

(7) PTB *s > PK *1

PTB *was > PK *kwat” ‘bee (Apis cerana)’

PTB *rus > PK *khrwit” ‘bone’

(8) PTB *-stop = *-stop or > *£ in PK

PTB *nuk > PK *nok” ‘brain’

PTB *b-r-gyat B *b-g-ryat > PK *khr/grot”

eight
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PTB *s-tol) > PK *g-thoN" ‘thousand’
PTB *krow-t > PK *chrow” ‘wash

(clothes)

PTB *pwa:y > PK *pheA ‘bran, chaff

PTB *s-kar > PK *cha~ ‘star’

PTB *s-nis > PK *Pnwet” ‘seven’

PTB *k-r-pwat > PK *s-wa?” ‘land

leech’

PTB *2ap B *gapp > PK *kha?" ‘shoot (v.)

PTB *smik B *s-myak > PK *mg ?” ‘eye, face’ PTB *maik > PK *ma?” ‘son-in-law’

PTB *I-tsyak > PK *tha?" ‘iron, needle’

PTB *m-sak > PK *sa?" ‘itchy

(9) PTB *u > PK *o (vowel lowering)

PTB *nuk > PK *nok” ‘brain’

PTB *dzopp > PK *cwik” ‘suck’
PTB *dyuk > PK *t-khro?® ‘sambha

deer’

PTB *d-kruk > PK *khrow" ‘six’
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PTB *d-yuk > PK *-khro?" ‘sambha deer’
PTB *run) > PK *nole ‘horn’

PTB *s-lul) > PK *hlol)” ‘maggot’

(10) PTB *iy > PK %
PTB *s-hwiy > PK *swi” ‘blood’
PTB *kwiy > PK *thwi~ ‘dog’

PTB *s/g-liy > PK *kii" ‘fled’

(1) PTB *ey > PK *e
PTB *b-rey > PK *bre” ‘buy’
PTB *mey > PK *hme" ‘fire

PTB *r-ney-t > PK *ne” ‘get, obtain’
(12) PTB *ay > PK *e

PTB *pwa:y > PK *pheA ‘bran, chaff
PTB *r-may > PK *me" ‘tail’

(13) PTB *2y > PK *g

PTB *d-Ioy > PK *klej ‘crossbow’

PTB *mldy > PK *khlejA ‘boat’

PTB *twdy [ *dwdy > PK *PdejB ‘eggd’

PTB *ndy > PK *nejA ‘sun, day’
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PTB *b-ru:l > PK *row” ‘snake’

PTB *r-luf) > PK *lon)” ‘stone’

PTB *pb-yuw > PK *jowB ‘mouse, rat’

PTB *r-miy > PK *rwi~ ‘oot

PTB *bwiy > PK *wi” ‘bamboo rat

PTB *rey > PK *re® ‘rattan’

PTB *d-key > PK *khe" ‘figer’

PTB *s/m-lay > PK *ple” ‘tongue’

PTB *b-1dy > PK *lej” ‘grandchild’

PTB *r/s-mwdy > PK *hmej" ‘lie

down, sleep’

PTB *d-kdy > PK *d-khej” ‘barking

deer’
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8. Discussion

It is noticeable that the tones of some protoforms cannot be reconstructed because of their unusual patterns of
correspondences; for example, the ones in simple words used in everyday life, ‘child, ‘pungent’, ‘take’, ‘pus’, ‘paddy’, blow’,
‘hand’, ‘breathe’, etc. To cope with this problem, the *B ¢/ tone equivalent to Proto-Tai and Proto-Mienic tone *C was
reconstructed by Haudricourt (1975), Manson (2009) and the others. Based on my field notes, the tones of the words ‘paddy’,
‘blow’, ‘hand’, and ‘child’" in modern Karenic languages are tone A in NK, fone D in CK and tone A/B in SK. Besides the

addition of tone *B ¢, could there be another solution to the problem?

The *B 7 tone does not seem to behave like the *C tone in the Proto-Tai and Proto-Mienic with which | am familiar.
The *C tone has healthily existed in modern Tai and modern Mienic languages. It has never completely merged with fones A,
B, C or D as found by Shinfani (2003) 24 and Manson (2009) for Karen. How could the PK *B ¢ tone have had such a
short life? Immediately after the Great Tone Split, it merged with tone *D, especially in Proto - CKA25 Since there is no clear
frace of its existence, except the unusual patterns of tone correspondences of some sets of words, would it make more
sense fo guess or hypothesise that once upon a time, the words ‘paddy’, ‘blow’, ‘hand’ and ‘child’ had tone *A? Actually ,
Pa-O and Sgaw, which can represent NK and SK languages, still have tone A in these words. As time went by, resulting
from a heavy contact with the other tonal Tibeto-Burman and Tai languages spoken in the area, the original PK tone *A had
independently developed in different sub-groups. In comparison with the Chinese, Tai and Hmong-Mien tones, the Karen tones
are quite recent. Since PTB is non-fonal, its branches or clusters and the sub-groups within each branch have their own
history of tonal developments.

With regard to Benedict's reconstruction of the glottalised voiceless stop series, ie. *Pp-, *Pt-, *Pc- and *Pk-
(Benedict, 1975: 12), | hesitate fo accept his claim. Phonetically, these voiceless glottalised sounds are difficult to produce.
“Voiceless” is a kind of phonation type. When producing voiceless sounds, the vocal folds are open. Thus, from a stage of
complete closure of the vocal folds as when a gloftal stop is made to an open stage of the glottis so that the airstream can
easily pass through during the voiceless stage, is harder than producing voiced implosives or voiced glottalised plosives,
such as B/Pb, (f/?d, etc. When a voiced sound is produced, the vocal folds come very close to each other to increase
subgloftal air-pressure; and after, to decrease the high air-pressure below, they start to blow open for the opening phase so
that the air from the lungs can pass through, and then, the vocal folds begin fo move towards each other again for the
closing phase. The vibratory cycle or the glottal cycle ends as soon as the glottis is nearly closed. This mechanism causes
the vocal folds to vibrate. As for the production of voiced implosives, the larynx with a closed glottis moves downwards,
while the pulmonic egressive airstream causes a vibration of the gloftis. In short, changing from a complete-closure stage to
an open stage of the glottis, as when a glottalised voiceless stop (e.g. Dp) is produced, is more difficult than changing from
a complete-closure stage to a nearly-closed stage, as when a glottalised voiced stop (e.g. Db) is mode.26 More information
on the stages of the glottis or phonation types is to be found in Ladefoged (1971), Catford (1977) and Laver (1994).

Benedict (1979:13) reconstructs eight PK roots with final *-s, i.e. *khrus ‘bone’, *Pbiis ‘carry with headstrap’,
*khwis ‘comb’,*1)as “five’, *lis four’, *Pkus ‘ning’, *(hylas ‘pungent’, *hnds ‘seven” when | reconstruct *-t in most of them, i.e.
no. 31.bone’  *khrwitll; 48. chili pepper, pungent’ *hatll; 61. comb (v.) *khwitll; 116. five’ *ljja’rD; 124. ‘four’ PNK:
*itl, Pck: *niwill, Psk: *Iwill; 203. mine’ PNK: *kotll, PCK, and PSK : *khwill and 250. ‘seven’ PNK: *[nwetll, PCK and
PsK: *Unwell. In modern Karenic languages, the correspondences of tones in these words are not neat, for example, the
NK varieties have tone D while the CK and SK ones tend to have tone A or B. If we agree with Benedict’'s reconstruction
of the *-s, then, we have to say that the PK *-s > *-t in NK (Pa-O) which has been retained until today. This *-s was
completely dropped in CK and SK and as a result, these roots have their own history of tonal developments.

The reconstruction of the *-s seems to help solve some problems of the irregular tone corresondences, even
though there is no /-s/ in modern Karenic languages. Between the two solutions, i.e. the *B ¢ tone and the *-s, if | have to

choose one, my preference will be the *-s. However, | wonder why the *-s has not been kept in any Pa-O or Pwo language

‘ Instead of tones A,B,C and D, Shintani uses tones 1,2,2 / and 3.

° This is my inferpretation based on Supplement 1 : the development of fone in Karen languages in Manson (2011).

%6 In the year 1984, | was invited by the Institute of Asian Studies in Copenhagen to analyse our Mlabri field notes. Sgren Egerod, Jergen Rischel
and | did some fiber-optic experiments as | was producing the Thai voiceless plosives, p,t and k, which some linguists, e.g. Jimmy Harris, believe are
glottalised sounds. My glottis could not be viewed because there was an interference of the epiglottis. We suspected that perhaps they were
epiglottalised plosives.
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varieties, since the speakers of Pa-O and Pwo have been in close contact with Austroasiatic speaking peoples both in the
past and the present. It is known that Austroasiatic languages have final fricatives.

In conclusion, more fresh data collected in Mynmar by competent field linguists is badly needed before definite
answers can be reached.
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0. Abstract

This paper aims to analyze the acoustic characteristics of initial consonant voicing
perturbation of the fundamental frequency of oral vowels and nasal vowels of Ban Doi Pwo
Karen. Three age groups of informants were selected: over-sixty years old (>60), middle aged
(35-45), and under-twenty years old (<20). The acoustic analysis method was employed to
analyze the mean vowel duration (msec), mean vowel amplitude (dB), and mean vowel
fundamental frequency (Hz). The results showed that voiceless initial consonants tend to
cause a lower fundamental frequency than that of the voiced initial consonants. This has
excited controversy concerning the tonogenesis theory of initial voicing perturbation on
vowels. However, it was later found that the vowels following by voiceless initial consonants
were breathy and it was the voice register of vowels that caused the low fundamental
frequency values. In contrast to other studies, the nasal vowels were not always higher in
fundamental frequency when compared to oral vowels. In all age groups, nasal vowels
following either voiceless or voiced consonants were found to be higher in fundamental
frequency than oral vowels, except in the younger age group where the fundamental
frequency of nasal vowels following voiced consonants was lower than that of the oral

vowels following voiced consonants.

1. Introduction

According to linguistic classification (Grimes, 1988), the languages spoken in
Southeast Asia (SEA) can be grouped into five language families: Tai-Kadai (e.g. Thai);
Miao-Yao (e.g. Miao, White Hmong); Sino-Tibetan (e.g. Chinese, Burmese); Austroasiatic or
Mon-Khmer (e.g. Vietnamese, Mon, Khmer); and Austronesian (e.g. Malay, Javanese). The
languages in these five families contain 3 main variations, and are classified as the following:
tonal languages (e.g. Thai, Chinese); non-tonal languages (e.g. Malay, Indonesian); and
register languages (e.g. Chong, Mon). The distinctive feature of Tai-Kadai, Miao-Yao and
Sino-Tibetan is tone. In contrast, most of the Mon-Khmer and Austronesian languages are



non-tonal languages. At present, however, a number of non-tonal languages and register
languages, such as some of the languages of New Caledonia in the Austronesian family and
some Khmer dialects in the Mon-Khmer family, have been found to have changed from a
stage of tonelessness to that of a tonal language. Some of the present tonal languages have
also been found to have shifted in their number of tones, that is to say, increasing in the
number of tones or decreasing in the number of tones. This process of transformation is
widely discussed as tonal evolution or the tonogenesis theory (Matisoff, 1973).

In the year 1954, Haudricourt (1954) claimed that the Vietnamese language, which is
tonal, had derived its tones from its non-tonal ancestral language. Therefore, he proposed that
Vietnamese should be classified as a language in the Mon-Khmer family, not as it had
previously classified in Sino-Tibetan. He argued that the main influences causing tone birth
in the Vietnamese language had been the loss of initial and final consonants (See Table 1).
Since then, Haudricourt’s proposal has been broadly verified by linguists (Matisoff, 1973;
Maddieson, 1984; L-Thongkum, 1988; L-Thongkum et al., 2007; Thurgood, 2007, etc.).
Following this, others have proposed new influences that give birth to tones, for instance, the
influence of the high-low dimension of vowels. Up to now, linguists have discovered the
various influences of consonants and vowel quality on the tonal evolution of the five
Southeast Asian language families. These influences are; 1. Internal factors, (i)
monosyllabicization (ii) initial consonants (iii) vowel quality (iv) final consonants, and 2.
external factors. Both internal and external factors have been claimed seemingly, as universal
phenomena.

Data from published studies proves SEA languages to have developed tones by the
similar influences of consonants and vowels. The most established factor causing tone birth
and development is initial consonant voicing; the voiced consonant changing to a voiceless
consonant causing a low pitch or low tone in the later state. This is accepted to be a universal
phenomenon by linguists studying SEA languages. However, an uncommon phenomenon has
emerged from a dialect of Cantonese, T’ientsin, in which a high tone was found to have
developed from an initial voiced consonant. This was reported in 1977 (Li, 1977). In the Pwo
Karen of Ban Doi, Chiangrai, the identical phenomenon seems to be appearing in some
words. It has been observed that an initial voiceless consonant has initiated a lower tone,
while a voiced initial consonant has initiated a higher tone. This corresponds to what had
been found in T’iensin. Therefore, the objective of this study is to attest to the fundamental
frequency behaviour of vowels influenced by initial consonant voicing in Ban Doi Pwo

Karen. This study intends to investigate pitch behaviour in the vowels following voiceless
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and voiced initial consonants, i.e to investigate whether or not the voiceless consonant

induces a high pitch, while the voiced consonant induces a low pitch.

2. Literature review

Tonogenesis is the study of tone evolution or tone development in languages, especially
in Southeast Asian languages. Prior to linguistics publishing linguistic results, many
comparativists tried to reconstruct a proto-language to demonstrate that languages may form
more contrastive pitches—that is, tones—through changes in the initial and final consonant
features in their parent languages. This concept was first introduced by Przyluski (1924). A
classical model of tonal evolution has been proven in the Vietnamese language by
Haudricourt (1954) and has later been clarified by Matisoff (1973).

Table 1 Tonal development of the Vietnamese language in the early 6" century (non-
tonal)

Final consonants

1*-al, I*-N/  [*-h/ [*- 1
Voiceless /*p-/ | pa, paN pah pa
Voiced /*b-/ | ba, baN bah ba

consonants

Initial

(adapted from Haudricourt, 1954 and Matisoff, 1973)

According to Table 1, the Vietnamese language in the early 6" century was a non-tonal
language. Its syllables during this period were of (i) the open type, ending in a vowel /*-@/ or
a nasal consonant /*-N/, and (ii) the closed type, ending in a fricative /*-h/ or a glottal stop /*-

/. There were, in addition, two types of voicing distinction for initial consonants: voiceless
Ip-/ and voiced /b-/. The loss of final consonants, /*-N/, /*-h/, [*- [/, caused phonologically
distinctive pitches or tones to emerge, namely level, falling and rising tones, as shown in
Table 2.



Table 2 Three tones of the Vietnamese language around the 12" century

Tones
Level Falling Rising
2 Voiceless /*p-/ | pa pa pa
T
— c
2 § Voiced /*b-/ |ba ba ba
£ 3

(adapted from Haudricourt, 1954 and Matisoff, 1973)

By the end of the 12" century, the number of tones had increased to six through the loss
of initial consonant voicing, as shown in Table 3. As the voiced initial consonants lost their
voicing, /*b-/ > [*p-/, low and high tones emerged to avoid homophones. Tones emerged to
replace consonant voicing and to differentiate word meanings. That is to say, when /*p-/

became /p/, a high tone resulted, and when /*b-/ became /p/, a low tone resulted.

Table 3 Six tones in the Vietnamese language by the end of the 12" century

Tones Level Falling Rising
[*p-1 > [*p-/ > High tone | pa pa pa
[*b-/ > [*p-/ > Low tone pa pa pa

(adapted from Haudricourt, 1954 and Matisoff, 1973)

The study of tonal evolution or tonogenesis has developed into a long progression,
following the statement of the theory of consonant effect on the development of contrastive
tones in the Vietnamese language.

Recently, Thurgood (2007) revised the model of Haudricourt (1954); explaining that
pitch assignment occurs not from the consonant-based account but from the laryngeal-based
or voice quality. This is due to instability in assigning pitch to the syllable from initial
consonant types and final consonants.

In the case of initial consonants, it is argued that it is not Haudircourt’s initial consonant
types but the voice quality, breathy voice, tense voice, and clear voice, that assigns pitch to
the syllable. Mostly, a breathy voice induces low pitch, a tense voice high pitch and a clear
voice mid pitch.

Considering final consonants, laryngeal features and final consonants are considered to
give birth to pitch contour. Glottal fricatives, /*-h/ or glottal stops, /*- / alone are not the

4



primary cause of falling or rising pitch but abrupt glottal stops [- abrupt] and [-h
nonbreathy] relate to the raising of pitch or to a high pitch and a creaky glottal stop [-
creaky] and a breathy final -h [- breathy] relate to the lowering of pitch or a low pitch
(Thurgood, 2007).

In short, linguists have become aware of many universal phenomena which are thought
to give birth to tones: 1. internal factors, (i) monosyllabicization (ii) initial consonants (iii)

vowel quality (iv) final consonants, and 2. external factors.

2.1 Internal factors
2.1.1 Monosyllabicization

According to Matisoff (1973), languages whose basic syllable structures are in
monosyllabic form are likely to develop tones. Most of the words in a language consist of
stressed and unstressed syllables. An unstressed syllable tends to drop more than a stressed
one (Thach, 1999). This may possibly result in the creation of monosyllabic words and even
bring homophones into a language. However, languages create tones to distinguish word
meanings and also to avoid having homophones. Several studies have regarded
monosyllabicization as the source of tone birth in the five language families of SEA
(Henderson, 1982; L-Thongkum, 1984; Matisoff, 1973; Teeranon, 2008; Thach, 1999;
Thurgood, 1999). Table 4 examines monosyllabicization in the Kiengiang Dialect of the
Khmer language. In the case of the unstressed syllable, the first syllable of each word tends to

drop and may result in monosyllabic words.

Table 4 Monosyllabicization in the Kiengiang Dialect of the Khmer language

Standard Khmer Kiengiang Dialect Meaning
ci cram > cram ‘to chop’
¢ ngkra:n > kra n ‘kitchen’

(adapted from Thach, 1999, 84)

Linguists such as Abramson (2004), Brunelle (2005), Matisoff (1973), and
Michaud (2012) have also revealed that monosyllabicization results in tonal contrast across

Southeast Asian language families.



2.1.2 Initial consonants
One of the most documented studies of tonal evolution concerns the influence
of initial consonants on the development of tones. An illustration of the influence of initial
consonants on the development of tones in SEA can be found in Table 5. Symbol ‘p’
represents a voiceless initial consonant, ‘b’ represents a voiced initial consonant, ‘v’

represents a vowel, / / is a low tone, and / /is a high tone.

Table 5 A model of the influence of initial consonants on the development of tone

Proto-language, Non-tonal Tonal
Non-tonal language language
language

*pv > pv > pv

*hy > v > pv

Table 5 shows a loss of initial contrast and refers to the original initial
consonants in the ancestral language (Proto-language). When the voicing distinction of the
initial consonant in the Proto-language is lost, a higher tone / '/ seemingly appears in words
formerly beginning with Proto-voiceless initial consonants as compared with words
beginning with proto-voiced initial consonants accepting the result of the lower tone / /.

Matisoff (1973) often refers to examples from the Tai-Kadai language family.

One of these, the Thai language, is depicted in Table 6:

Table 6 The influence of initial consonants on tones in the Thai language.

Proto-Tai Ancient Thai Modern Thai Meaning
*hmaa > hmaa > ma a ‘a dog’
*maa > maa > maa ‘to come’

(adapted from Robinson, 1994: 16)
Another interesting case of the influence of initial consonants on tone birth is
found in the Khmer language. The Phnom Penh Khmer was discovered for the loss of its

cluster /-r-/ in /Cr-/, which also causes a falling-rising tone -- as in Table 7:



Table 7 The lost of cluster in the Phnom Penh Khmer

Standard Khmer  Phnom Penh Khmer Meaning
pram p eam “five’
triw t iw ‘correct’

(adapted from Guion and Wayland, 2004: 1)

Hence, the influence of initial consonants causing tone birth has been proven
in the five language families of SEA (Diffloth, 1980; Erickson, 1975; Haudricourt, 1954; Li,
1966; L-Thongkum, 1984; Maddieson, 1984; Maran, 1973; Sun, 2003; Teeranon, 2008;
Thurgood, 1999).

2.1.3 Vowel quality
2.1.3.1 Voice register of vowels
Register is phonologically defined as a prosodic system (Henderson,
1952), a contrast between phonation types. For example, the modal voice vowel and the

breathy voice vowel in the Suai language spoken in Thailand:

Modal voice vowel Breathy voice vowel
Mlu 1 ‘to howl!’ Mu 1 ‘thigh; the lap’
Mlum/ ‘a mouthful’ Mlu m/ ‘to gobble chunks
of food’

(adapted from Abramson, L-Thongkum, Nye, 2004: 148)

Phonetically, register is called phonation type; it describes a cluster of
laryngeal and supralaryngeal activities, one property of which may be dominant and the rest
secondary. The term register is generally understood to mean a ‘register complex’, one
property of which may be dominant and the rest secondary. The complex of phonetic
characteristics typically includes such features as phonation type, pitch, vowel quality, vowel
length, loudness and perhaps others (Abramson, Thongkum, and Nye 2004: 147).

The register of vowels is regarded as the transcending stage (or middle
point) for SEA non-tonal languages changing to tonal ones. Apparently, an example is

derived from the Mon-Khmer language family dialects -- Khmu (Premsrirat, 2003).



Table 8 The loss and the replacement of register distinction in Khmu dialects

Non-tonal Register Tonal language Meaning
language language
Eastern Western Western Western
Khmu Khmu Khmu Khmu
Dialect 1 Dialect 2 Dialect 3
bu c poC puc pu ¢ ‘fermented rice’
bok po k p ok pok ‘to cut the trees’
bu m pom p Um pim ‘to chew’
an ca c ap can ‘to weigh’
la 1 kla n k 1a n kla 1 ‘stone’

(adapted from Premsrirat, 2003: 25)

According to Table 8, the Eastern Khmu dialect retains its voicing
distinction of initial consonants, whereas dialect 1 of Western Khmu shows the register
distinction of vowels. However, dialect 2 and dialect 3 of Western Khmu drop both initial
voicing distinction and the register of vowels. With the loss of these two features, dialect 2
has now substituted low tones.

Until recently, only two language families -- Mon-Khmer and
Austronesian -- have reportedly given birth to tones from the influence of vowel registers
(Edmondson and Gregerson, 1993; Henderson, 1982; L-Thongkum, 1988, 1989, 1990;
Thurgood, 1993, 1996, 1999).

2.1.3.2 High and low vowel dimension

In Southeast Asian languages, high vowels, e.g. /i/, have a higher pitch
than low vowels, e.g. /a/, in non-tonal languages such as Malagasy (Whalen and Levitt,
1995), an Austronesian language; in register languages such as Paroak (Watkins, 2002), a
Mon-Khmer language; and in tonal languages such as Thai (Mohr, 1971; Zee, 1980; Bunphan
et al., 1982; Svantesson, 1988; Rose, 1997). All of the findings conclude that high vowels
cause a higher fundamental frequency than that of low vowels.

However, Lehiste (1970) and Teeranon (2008) have revealed that the
influence of initial consonants on the following vowels is much greater than the effect of the

voice register of the vowel itself. It can be inferred that after the monosyllabicization process



or the change of syllabic structure to the monosyllable (Matisoff 1973), tones occurred as the
voicing states of initial consonants influenced the pitch of the following vowels, not higher

and lower pitches within the vowels.

2.1.3.3 Vowel length

Hu, a language of the Mon-Khmer family, has been confirmed to have
2 tones, i.e. high tone vs. low tone which developed from the loss of vowel length. According
to Table 9, the ancestral language of Hu (Proto-Palaungic) had both short vowels and long
vowels. In the middle stage of Hu tonal evolution, the short vowels remained short but the
long vowels began to lose their length. Following this, the new short vowels merged with the
original short vowels. To compensate for the loss of vowel length, two tones have developed
in Hu as shown in Table 9. (Diffloth, 1980; Svantessen, 1991).

Table 9 The loss of vowel length in the Hu language

Proto-Palaungic Hu Meaning
*yam > *yam > yam ‘to die’
*yaam > *yam > yam ‘to cry’

Over the past 20 years, the birth of tones in many minority languages
of the Mon-Khmer (Diffloth, 1980; Svantessen, 1991) and Sino-Tibetan language families
(Sun, 2003) have been found to indicate this type of influence. Recently, SEA languages such
as Tai-Kadai, Miao-Yao, and other unmentioned categories, have developed tones through
the loss of vowel length (L-Thongkum et al., 2007).

2.1.4 Final consonants
The influence of final consonants on the development of tones is widely
observed in vowels preceded by a glottal stop consonant /*- /, including those headed by a
glottal fricative consonant /*-h/. The loss of /*- / tends to develop into a higher tone than
those preceded by /*-h/. This phenomenon is often found in Middle Chinese (Hombert et al,
1979; Sagart, 1993). Jingpaw spoken in Myanmar (Maran, 1973) and Usat which is an

Austronesian language spoken in Hainan (Thurgood, 1996), and so forth.



However, not all languages conform to this hypothesis, for instance, Eastern
Charmic languages (Phu Van Han et al., 1992; Thurgood, 1993) and some dialects of Tibetan
(Mazaudon 1977; Sun, 2003), since the loss of the final /- / causes a low tone. As stated in
Thurgood (2007) laryngeal features and final consonants are considered to give birth to pitch
contour, so it is not only the final consonants that play a major role in pitch but also the
phonation types of the vowels. This corresponds to the results that have been found in L-
Thongkum (1989, 1990) where it was pinpointed that the voice register of vowels plays a
major role in causing tone birth.

Above all, the influence of final consonants, proven and verified, appears
universally as a common phenomenon in SEA languages (Lohde, 2003; Thavisak, 2001;
Watkins, 2002).

2.2 External factors

The external factor, or language contact, is the only factor unlikely to be attested to
within the frame of the tonogenesis theory.

According to Matisoff (1973), the Chinese language is the only true tonal language
in the whole of SEA. The Chinese language, through its own internal factors, has developed
its tones. In other words, tones did not emerge out of language contact. On the other hand,
Tai-Kadai, Miao-Yao and the Austronesian language families have been claimed to have
developed tones by interweaving parts from internal factors with language contact.

A number of observations have also been made by Thurgood (1996, 1999). In
Western Cham, an Austronesian Language, tones have developed following influence from
the Khmer language and Eastern Cham or Phan Rang Cham is transforming into a tonal
language through the influence of Vietnamese. Additionally, the Chamic language which is
known as Usat, a language of Hainan, has given birth to tones with the presence of the
Chinese language.

3. Methodology
3.1 Context and language
This research was conducted at Ban Doi (Doi Village), Tambon Chokchai
(Chokchai Sub-district), Amphoe Doi Luang (Doi Luang District), ChiangRai Province,
Thailand. Pwo Karen is the main language spoken by the villagers. The approximate
population is 693 (356 males and 377 females). According to the phonological study, the
sound system of Pwo Karen of Ban Doi is as follows (See Table 10 And Table 11):
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Table 10 Pwo Karen of Ban Doi consonants

Places of Bilabial Labio- Alveolar Palatal Velar Glottal

articulation dental
Manners of
articulation
Stop voiceless p t c k
unaspirated
voiceless ph th ch kh
aspirated
voiced b d
Fricative voiceless f X h
voiced
Nasal m n )
Approximant w i
Lateral I
Table 11 Pwo Karen of Ban Doi vowels
Front Central Back
High [ o u,u
Mid e, ¢ 3,9 0,0
Low . aa -

[ai, au, ui, o,ia, ou, i,1a,oi/
Synchronic analysis reveals that there are 4 tones in the smooth syllables, high,

mid, rising and low. The other 2 allotones are in the checked syllables, low , and high

3.2 Wordlist
The wordlist used to attest to the influence of voiceless and voiced initial
consonants followed by oral vowels contains 16 words; that is 8 words for voiceless initial
consonants and 8 words for voiced initial consonants. VVoiceless and voiced initial consonants
followed by nasal vowels are represented by 8 words, i.e. 4 words contain voiceless initial
consonants and 4 words voiced initial consonants. In the case of voiceless consonant onset,
the glottal stop / / has been regarded as a voiceless stop like /p/, /t/, Ic/, Ik/. Thisisdueto/ /

being classified as the same phonation type as the remaining sounds, voiceless, in that there is
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no vibration of the vocal folds (Ladefoged, 1999: 609). Almost all of the vowels in the
wordlist were low vowels to diminish vowel height effect on the pitch. Tones on the vowels
are mid tone (no tone mark) to avoid pitch perturbation. Moreover, it appears that in the
wordlist not only monosyllabic words were selected but also the last syllables of disyllabic
and sesquisyllabic words because the last syllables receive a prominent sound or stress as in
the monosyllabic words. The wordlist is as follows:

Oral vowels Nasal vowels
Voiceless Voiced Voiceless Voiced
k ‘tobe’ m  ‘birth scar’ nata ‘naughty’ sana ‘to forget’
‘to love’ tha  ‘chilli’ mi & ‘burn’ cham ~ “to think’
a ‘much’ ba ‘cheap’ satha ‘angry’ lal ~ ‘piece’
aka ‘to grill’ lola ‘a kind of tree’ kaik ~ “‘crooked’ kh b~ ‘hip’
mapha ‘to rent’ a a ‘meat’
sa ‘to breathe’ phai a ‘skin’
‘to have’ asaba ‘pity’
bac ‘wet’ kad ‘dull’

3.3 Language consultants and data collection

For the Pwo Karen of Ban Doi, twelve language consultants of both sexes,
equally, who were >60 years of age, 35-45 years of age, and <20 years of age were chosen.
The language consultants were asked to pronounce each word 5 times. The number of test
tokens for oral vowels in each age group was 960 (4 language consultants x 3 age group x 16
words x 5 times). The overall number of test tokens for nasal vowels was 480 (4 language
consultants x 3 age groups x 8 words x 5 times). Regarding the nasal vowels, the words were
pronounced twice to produce an identical number with the oral vowels above. Therefore, the
test tokens used were 960 for both oral vowels and nasal vowels. The recording was done
with a SONY IC Recorder ICD-MS515.

3.4 Data analysis
The entire vowel (vocalic portion) of each token was measured in respect of
vowel duration, vowel amplitude and fundamental frequency. In each vowel, the time was

normalized at the following points: 0%, 25%, 50%, 75% and 100%, a total of 5 measurement

12



points. The Praat program version 4.2.09 was used for the analysis. The duration of vowels
was measured in milliseconds (m sec) in the range of the beginning of the vowel onset (0%)
to the vowel offset (100%). The amplitude values were measured at each peak of the vowel.
The fundamental frequency values were measured at 0-100 msec as it has been reported that
the initial consonant voicing influences the following vowels from 0-100 msec (Hombert,
Ohala, and Ewan, 1979). This range was normalized starting from the vowel onset or 0 msec
to 100 msec into the following points: 0%, 50%, and 100%. Each point was averaged.
Statistical analysis, Mean, Standard Deviation (SD) and t-test were used. Then, bar and line

graphs were drawn.

4. Results
The results detail mean vowel duration, mean vowel amplitude and mean fundamental
frequency values comparing the three age groups: the over-sixty group (>60), the middle

group (35-45) and the under-twenty group (<20).

4.1 Duration

Table 12 Mean duration values, Standard deviation (SD) and t-test of oral vowels and
nasal vowels in the three age groups: the over-sixty group (>60), the middle group (35-45)

and the under-twenty group (<20)

Oral vowels (msec) Nasal vowels (msec)
Age
Voiceless  Voiced t-test Voiceless Voiced t-test
group result result
onset onset onset onset
() ()
>60 224.86 273.89 .002 287.96 453.35 .000
SD=.73 SD =.77 SD=99 SD=.94
35-45 288.50 329.50 .002 271.11 309.98 .002
SD = .67 SD =.89 Sb=.87 SD=.75
<20 327.48 343.34 .045 231.73 232.05 .200
SD =.92 Sb=.71 SD=90 SD=.87
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Figure 12 Mean duration values of oral vowels and nasal vowels in the three age
groups: the over-sixty group (>60), the middle group (35-45) and the under-twenty group
(<20)

Table 12 and Figure 12 show the mean duration values of oral and nasal vowels
following voiceless and voiced initial consonants in the Pwo Karen of Ban Doi. The mean
duration values of both types of oral and nasal vowels following voiceless initial consonant
was significantly lower (p < .05) than that of voiced initial consonants for the over-sixty
group (>60), the middle group (35-45), and the under-twenty group (<20), except that the
nasal vowels following voiceless consonants were found to be insignificantly lower than that
of the voiced consonant (p = .200). The mean duration values of nasal vowel were found to
be inconsistently higher than those of the oral vowels. The size of the differences between the
mean duration of the vowel following voiceless and following voiced consonant in each age
group was not significantly different (p > .05).
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4.2 Amplitude

Table 13 Mean amplitude values, Standard deviation (SD), and t-test of oral vowels
and nasal vowels in the three age groups: the over-sixty group (>60), the middle group (35-

45) and the under-twenty group (<20)

Oral vowels (dB) Nasal vowels (dB)
Age . . . .

Voiceless Voiced t-test Voiceless Voiced t-test
group result result
onset onset onset onset

() ()
>60 77.19 79.83 .56 78.64 79.99 .67
SD=.99 SD=124 SD=179 SD=.90
35-45 76.27 77.49 .62 79.86 80.08 .93
SD=.82 SD=1.79 SD=.78 SD=.97
<20 80.95 81.02 .71 81.25 81.87 .89
SD=105 SD=1.63 SD=122 SD=1.45

85

Oral vowels | Oral vowels | Oral vowels | Nasal vowels | Nasal vowels | Nasal vowels
>60 35-45 <20 >60 35-45 <20

o

ol

o

Figure 13 Mean amplitude values of oral vowels and nasal vowels in the three age
groups: the over-sixty group (>60), the middle group (35-45) and the under-twenty group
(<20)
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Table 13 and Figure 13 show the mean amplitude values of oral and nasal vowels
following voiceless and voiced initial consonants in the Pwo Karen of Ban Doi. The mean
amplitude values of both oral and nasal vowels following voiceless initial consonants were
insignificantly lower (p > .05) than those of voiced initial consonants for the over-sixty group
(>60), the middle group (35-45) and the under-twenty group (<20). The mean amplitude
values of nasal vowels were found to be higher than those of the oral vowels. The differences
between the mean durations in each age group were not significantly different (p > .05). It
was found that the size of differences between the mean amplitude of the vowel following
voiceless and following voiced consonants in each age group was not significantly different
(p > .05).

4.3 Fundamental frequency

Table 14 Mean fundamental frequency values, Standard deviation (SD) and t-test of

oral vowels and nasal vowels in the three age groups: the over-sixty group (>60), the middle

group (35-45) and the under-twenty group (<20)

Age group
>60 35-45 <20
0% 50% 100% 0% 50% 100% 0% 50%

Fundamental
frequency of
oral vowels
following
voiceless initial

consonant (pa)

177.79 178.03 178.86 203.78 199.45 192.88 221.99 21950 214.65

SD 244 3.12 2.89 3.05 1.26 2.75 247 2.50

Fundamental
frequency of
oral vowels
following
voiced initial

consonant (ba)

183.09 189.21 194.22 203.92 199.33 193.67 225.88 219.12 213.35

SD 1.48 1.95 2.34 2.52 5.77 3.84 4.38 451
t-test result (p) .089 .045 .042 .35 .39 .18 .09 .15
Fundamental

frequency of

198.65 197.52 197.20 213.35 21152 209.62 222.25 21890 21552
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nasal vowels
following
voiceless initial

consonant (pa)

SD

5.65

3.36 412

5.73 5.39

4.92

3.55

2.52

4.75

Fundamental
frequency of
nasal vowel
following
voiced initial

consonant (ba)

210.91

204.89 200.63

205.12  200.10

197.88

224.44

220.57

213.79

SD

2.67

4.97 421

2.62 2.52

3.79

4.11

4.17

4.58

t-test result (p)

.038

077 .095

.049 .043

.041

.093

A3

A1

Table 14 shows mean fundamental frequency values at the 3 measurement points:
0%, 50%, and 100%. Standard deviation (SD), and t-test result or p-values of both oral

vowels and nasal vowels following voiceless initial consonants and voiced initial consonants

in the three aged group: the over-sixty group (>60), the middle group (35-45) and the under-

twenty group (<20) were also shown. In Table 14 and Figures 14-16, “pa” represents oral

vowels following voiceless initial consonants, while “ba” represents oral vowels following

)M

voiced initial consonants. As for “p&”, it represents nasal vowels following voiceless initial

consonants, while “b&” represents nasal vowels following voiced initial consonants.
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Figure 14 Mean fundamental frequency values of oral vowels and nasal vowels in the

>60 years of age

From Table 14 and Figure 14, all lines were level and both oral and nasal vowels
following voiced were clearly higher in pitch from 0%-100%. Regarding oral vowels, the
vowels following voiceless initial consonants at 0% were found to be insignificantly higher in
mean fundamental frequency values compared to those following voiced initial consonant but
they were significantly higher at 50% and 100%. Regarding mean fundamental frequency
values, those of the nasal vowels were higher than that of the oral vowels.
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Figure 15 Mean fundamental frequency values of oral vowels and nasal vowels in the

35-45 years of age

From Table 14 and Figure 15 in the 35-45 age group all lines were found to be level.
Oral vowels following voiced initial consonants were insignificantly higher in mean
fundamental frequency values than that of the voiceless vowels, while the nasal vowels
following voiced initial consonants were significantly lower in mean fundamental frequency
values comparing to those following voiceless initial consonants. Regarding mean
fundamental frequency values, those of the nasal vowels were higher than that of the oral

vowels.
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Figure 16 Mean fundamental frequency values of oral vowels and nasal vowels in the
<20 years of age

From Table 14 and Figure 16 mean fundamental frequency values of clear vowels
following voiced initial consonants were insignificantly higher in pitch at the onset compared
to those following voiceless initial consonants. However, at the midpoint and the offset, it
was found to be insignificantly lower. In the case of nasal vowels, the vowels following
voiceless initial consonants were found to be insignificantly higher in mean fundamental
frequency values than those following voiced initial consonants at the mid point. All lines
seem to be similar in pitch contour but different in pitch height.

The size of the pitch differences seems to be larger in the >60 years of age and
smaller in the 35-45 years of age, and <20 years of age, respectively. Moreover, for all vowel

types, e.g. oral and nasal vowels, pitch contours were found to change from level to falling.

5. Discussion and conclusion

Linguists have claimed many universal factors (Erickson, 1975; Gandour, 1974,
Hombert et al., 1979; House and Fairbanks, 1953; Lehiste, 1970; Lehiste and Peterson, 1961;
L-Thongkum, 1990; Maddieson, 1984; Watkins, 2002) in the causes of tone development—
initial consonant voicing, voiceless and voiced. These factors have caused the tones in all Tai

languages (Li, 1966), some of the Mon-Khmer languages such as Vietnamese and Plang
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(Diffloth, 1980; Haudricourt, 1954), Sgaw Karen and Cantonese in Sino-Tibetan
(Haudricourt, 1954; Li, 1977; Sun, 2003), and Cham in Austronesian (Thurgood, 1999).
However, there is one language reported not to have behaved in the same way, T’iensin, a
dialect of Peking (Li, 1977). Ban Doi Pwo Karen seems to be another language that presents
the uncommon phenomenon of the fundamental frequency behaviour of vowels influenced by
voiced initial consonant being higher than the voiceless initial consonant. All of the three age
groups showed identical behaviour. The size of the fundamental frequency differences seems
to be larger in the >60 years of age and smaller in the <20 years of age. Regarding all vowel
types, e.g. oral and nasal vowels, the fundamental frequency contours were found to change
in the same direction, level to falling. This means that pitch height may have been used as a
cue to perceive tone differences. It can be inferred from this that voiced initial consonant
tends to cause a high tone, while voiceless initial consonants tend to cause a low tone. The
phenomenon is an unusual case. However, when searching into the voice register of the
vowels following some voiceless consonants, it was found that those vowels in the three age
groups were pronounced with breathy voice vowels. As the voice register of vowels was
found to play a major role in causing tone birth (L-Thongkum, 1989, 1990; Thurgood 2007),
so breathy vowels have prominently affected the mean fundamental frequency values causing
low pitch in vowels following voiceless consonants.

Therefore, as well as the process of stiffening (for voiceless) and slackening (for
voiced) the cricothyroid muscles, there might be low muscular tension with weak medial
compression and medium longitudinal tension of the vocal folds causing the vibrations'
frequency to be just below the value typical of the modal voice (Eckert and Laver, 1994).

The mean amplitude of both types of vowel (oral vowel and nasal vowel) following
voiceless initial consonants is lower than that of voiced initial consonants for the over-sixty
group (>60), the middle group (35-45), and the under-twenty group (<20). The amplitude of
the nasal vowel was found to be higher than that of the oral vowel. This is in line with
previous research (Amelot and Rossatto, 2007; Ladefoged, 2003; Picket, 1998, Whalen and
Beddor, 1989). However, the duration of the nasal vowel was found to be inconsistently
higher than that of the oral vowel. This does not correspond with the other research in which
the duration of the oral vowels was found to be less than that of the nasal vowels (Amelot and
Rossatto, 2007; Ladefoged, 2003; Picket, 1998, Whalen and Beddor, 1989).

In conclusion, the initial consonant voicing perturbation of the fundamental frequency
of oral vowels and nasal vowels was in the same direction, that is, a voiceless initial

consonant causing a lowering of mean fundamental frequency and a voiced initial consonant
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causing an increase in of mean fundamental frequency in Pwo Karen of Ban Doi. This
challenges the tonogenesis universality claimed in previous research. The three age groups
were reliable in showing a tone development tendency. However, physiological analysis

should be initiated for further explanation.
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VARIATION AND CHANGE
OF THE PHRAE PWO
KAREN VOWELS AND
TONES INDUCED BY
LANGUAGE CONTACT
WITH THE TAI
LANGUAGES

Chommanad Intajamornrak’

Abstract

This paper aims to analyze and compare
the acoustic characteristics of the vowels
and tones in the Phrae Pwo Karen spoken
by three generations. The data was
collected at Khangchai Village in Wang
Chin District, Phrae Province. A wordlist
of Pwo Karen vowels and tones was
recorded directly on to computer using
Adobe Audition version 2. Fifteen female
informants were divided into three groups:
those over 60 years old, those 35-50 years
old and those under 25 years old. The total
number of test tokens was 405 for vowel
analysis, and 810 for tone analysis. The
fundamental frequencies and formant
frequencies were measured using Praat
version 5.1.43.

The results show that there are nine
monophthongs in Phrae Pwo Karen,
namely /i, e, & 7, 2, a, u, 0, o/. Considering
the vowel spaces, it is noticeable in the
over-60 group that front vowels /i, e, &
occur very close to each other, i.e., with
only a little difference in the tongue height
position (F1). Whereas the back vowels /u,
ol occur close to each other, the vowel /o/
appears close to the vowel /a/. In the 35-50

! Lecturer, Faculty of Humanities, Naresuan
University

group and the under-25 group, the vowel /&/
moves downward and the vowel /o/ moves
upward. There are 4 tones, namely, the high
tone, mid tone, low tone and falling tone. In
the over-60 group, the high tone begins at
a high pitch and stays level until the end.
The mid tone starts at a mid pitch and
stays level until the end. The low tone
starts at a mid pitch and falls to a low
pitch. The falling tone begins at a high
pitch and then rises slightly before sharply
falling to a low pitch. For the 35-50 group,
the acoustic characteristics of the 4 tones
are similar to those of the older group;
however, the high tone behaves differently.
The onset of the high tone is lower and
rises slightly until the end. The change of
the high tone is clearer in the under-25
group. It starts from a mid pitch and rises
sharply to a high pitch.

In conclusion, the acoustic characteristics
of the vowels and tones as spoken by three
generations suggest that Phrae Pwo Karen
is changing because of the variation
among the three groups. The variation and
change seems to be caused by language
contact with Tai Yuan and Standard Thai.

1. Introduction

Pwo Karen is one of the six Karen
languages spoken in Thailand. The other
five are Sgaw, Pa-O, Kayan, Kayah, and
Kayaw. Pwo Karen and Sgaw Karen are
the two languages with the greatest
number of speakers. Pwo Karen can
further be subdivided into dialects on the
basis of classical criteria such as their
degree of lexical similarity (or mutual
intelligibility) and geographic distribution.
The three examples below provide a
glimpse into cross-dialect differences
which including the presence of some non-
cognate words and differences in
consonants, vowels and tones between



cognates. ‘Sangkhla’ refers to the dialect
of Sangkhla District, Kanchanaburi
Province, ‘Omkoi’ for that of Omkoi
District, Chiangmai Province (Phillips
2009), and ‘Khangchai’ for the variety
spoken in Khangchai Village, Wangchin
District, Phrae Province.

Sangkhla  Omkoi  Khangchai Gloss

Ta?* Ta?2* sa® ‘heart’
nakup®™  ne* na” ‘ear’
phID51 ke 'ma®® (1)c11j33klc11:]A5 ‘to g ive’

The present study focuses on the third of
these dialects: Khangchai. It belongs to the
Phrae Pwo Karen dialect of Pwo Karen,
which is also known as North-eastern Pwo
(Lewis 2009). The speakers of Pwo Karen
in Phrae Province have been settled in this
area for at least 150 years (National
Archives of Thailand 1999). Pwo Karen
speaking people outnumber those of the
other non-Tai ethnicities, e.g. Hmong,
Akha, Lisu, and Mlabri. Khangchai
Village is one of fourteen Pwo Karen
speaking villages (in two districts) and
almost all the speakers are bilingual. They
can speak Phrae Tai Yuan, with the
exception of some elderly speakers who
are passive bilinguals. The young
generation can also speak Standard Thai
very well, since they have been educated
in school.

The factors which bring about language
variation and change can be distinguished
into two groups, internal and external.
Internal factors deal with features of a
language itself, for example, vowel
shifting in English, whereas external
factors usually deal with language contact
and social factors, e.g. age, gender, social
class, etc. Weinreich (1968: 3) explains
that among the extra-linguistic factors
which must be considered in a language
contact situation, some are inherent in the

bilingual speakers’ relation to the
languages they come into contact with.
These include, for example, the speakers’
facility of verbal expression in general and
their ability to keep the two languages
apart, their relative proficiency in each
language and specialization in the use of
each language by topic and interlocutor. In
addition, there are certain features of
bilingual groups such as size, demographic
facts, and political relations.

Furthers, Thomason (2001:60) also
concluded that the results of language
contact can be classified into three types:
contact-induced change, extreme language
mixture, and language death. Contact-
induced change is varied in the kind and
degree of change by two predictors: social
factors and linguistic factors. Social
factors include intensity of contact,
presence vs. absence of imperfect learning
and speakers’ attitude. Linguistic factors
include universal markedness, the degree
to which features are integrated into the
linguistic system, and typological distance
between source and recipient languages.
The next type of result of language contact
is extreme language mixture. This level
leads to pidgins, creoles, and bilingual
mixed languages.  The last type is
language death. This occurs through
attrition or the loss of linguistic material
and grammatical replacement.

Many scholars have studied tonal variation
and change in Southeast Asian languages
(Akharawatthanakun 2002 and 2009,
Intajamornrak 2011, L-Thongkum 1994,
Teeranon 2002) and found that acoustic
characteristics of tones are influenced both
by internal factors and by external factors.
There are also generational differences in
acoustic characteristics of vowels (Cox
1999), Decker and Mackenzie 2000,



Jacewicz, Fox and Salmons 2011). As the
language used by different generations can
provide insights into variation and change,
this paper aims to analyze and compare the
acoustic characteristics of the vowels and
tones of Phrae Pwo Karen as spoken by
three generations.

2. Phonological system of Phrae
Pwo Karen (Khangchai Village)

Fieldwork data collected in 2010-2011
show that the Pwo Karen dialect spoken at
Khangchai Village has 21 consonant
phonemes. Only /?/ and /y/ can occur in
final position. There are 9 monophthongs
and 4 diphthongs, without vowel length
distinction. The tonal system comprises 4
tones in non-checked syllables and 2 tones
in checked syllables.

Consonants
Bilabial Alveolar Palatal Velar Glottal
Stop Sh :h ) th ?
b d
Nasal m n 1
Fricative S X h
Y
Approximant | w
Lateral |
Vowels
Monophthongs Front Central Back
High i i u
Mid e ) 0
Low 3 a 0
Diphthongs ol ai au
Tones

Non-checked syllable (CV/CVN):

Ihigh/ [44 ~ 45] /mid/ [33] /low/ [21]

ffalling/ [41]

Checked syllable (CV?):

/mid?/ [332 ~ 33] /falling?/ [442 ~ 42

2 /2 is marked for tones that occur in checked syllables. It does not mean a glottalized tone



3. Methodology

The data was collected at Khangchai
Village in Wangchin District, Phrae
Province. Because of the variation among
Pwo Karen dialects, the 1,000 vocabulary
items were collected in the first fieldwork.
The vocabulary included action verbs,
stative verbs, body parts and secretion,
natural objects and phenomena, manmade
objects and constructions, kinship terms,
numerals, colors, time, direction and
location, pronouns, and questions®. After
that, a wordlist for acoustical measurement
of vowels and consonants was chosen
from among these vocabulary items.

The words for acoustical measurement of
the nine monophthongs are all mid tone
and occur in non-checked syllables. The
initials are voiceless aspirated stops which
prevent the acoustic analysis from being
affected by phonation. A wordlist for
vowels is shown below.

Vowels
/i/ khi” ‘tick’
/e/ khe)” ‘cricket’
/&/ the” ‘to crack’
/i/ phi” ‘short’
/3/ khon™ ‘to dig’
/o/ khan™ ‘calf’
/u/ khupy” ‘smoke’
/o/ Thol:]33 ‘bag’
/o/ thon™ ‘blood vain’

The words for acoustical measurement of
tones occur both in non-checked syllables
and checked syllables and also have voiceless
aspirated stops as initial consonants. A
wordlist for tones is shown below.

® The Thai and English gloss for collecting the
vocabulary was conducted by Prof. Dr.
Theraphan L-Thongkum, the head of the
“Karen Linguistics” project.

Tanss

Non-checked sgllobles4
/high/ khan*®
/mid/ khan™ to dig
/low/ than)”" ‘comb’
/falling/ phan™ ‘hole’

‘chopping board’

/high/ ’rhal]AS ‘gizzard’
/mid/ tha)™ ‘exit
/low/ than)” to hit

/falling/ pholjM ‘lance’

/high/ pholj45 ‘abdomen’
/mid/ tho)™
/low/ Thol:]21
/falling/ theN)” to turn back’

‘bag (shoulder~)

“turn upside down’

Checked syllables
/mid?/ thau?” o polish’
/falling?/ the?" ‘o fall

/mid?/ thai?” ‘thigh’
/folling?/ tha?" ‘needle’

* The word khen™® ‘chopping board’ is a
loanword from Thai, but it has been used for a
long time. The older speakers also use this
word. Even though it is a loanword, it doesn’t
affect the tone shape since it is integrated in
the native lexicon. The word thop® ‘bag
(shoulder~)’ is not borrowed from Thai word
thun® “plastic or paper bag’ because Pwo
Karen also has the word ta®* son®, which
means ‘plastic bag’.



/mid?/ phai2> ‘skin’
/falling?/ thu?”" ‘pig

The wordlist of Pwo Karen vowels and
tones was recorded directly on to
computer using Adobe Audition version 2.
Fifteen female® informants were divided
into three groups: those over 60 years old,
those 35-50 years old, and those under 25
years old. The informants were asked to
pronounce each test-word three times
randomly for each list, with a three-to-five
second break between each word. The
total number of test tokens was 405 (9
words x 3 times x 15 informants) for
vowel analysis, and 810 (18 words x 3
times x 15 informants) for tone analysis.

The formant frequencies were measured at
every 10 millisecond interval between
25% - 75% using Praat version 5.1.43.
Then, the variation of each vowel within
its space was plotted by vowel plot
program® on a graph for each speaker.

The fundamental frequencies  were
measured at every 10% of normalized
duration using Praat version 5.1.43. The
measured fundamental frequencies in

Hertz were converted into semitone values.

The formula was semitones = 3.32 x 12 x
Log (Hz to be translated / Hz reference
level). This is to help minimize the
variation among the pronunciation of the
five female speakers in each group.
Microsoft Excel 2007 was used to analyze
and plot graphs of the semitone values.

> Only female informants were selected
because different gender affects acoustical
measurement.

® Created by Mr. Patavee Chanvivit and thanks
to Ms. Supaporn Phalipat for her help in
drawing the graphs from the vowel plot
program.

4. Results
4.1 Vowels

The results show the vowel spaces of the
nine monophthongs in Phrae Pwo, Karen

namely /ie & i @ auo of/. The formant
frequencies of the Phrae Pwo Karen
vowels were divided into 3 groups, the
over-60 group, the 35-50 group, and the
under-25 group, as shown in Figures 1, 2,
and 3.

Figure 1 shows that the overall space of
the nine monophthongs as spoken by five
speakers of the over-60 group is similar.
The front vowels /i e €/ occur very close to
each other, i.e., with only a little difference
in the tongue height position or the first
formant frequency (F1) especially for
speakers 1, 2 and 4. The central vowel /i

o/ and the back vowels /u of occur close to
each other, whereas the vowels /a/ appears
close to the vowel /o/. Concerning the
tongue height position, there are only two
low vowels, which are /a/ and /o/.

In terms of the tongue advancement or the
second formant frequency (F2), there are

front vowels /i e ¢/, central vowels /i 9 df,
and back vowels /u o o/. The front vowels

occur quite separately from the central and
back vowels. It also appears that the

vowels /o/ and /o/ occur close to each other,
with only a little difference in the tongue
advancement position.

" See the formant frequencies of each vowel in
Appendix 1.



Figure 1 Vowel spaces of Phrae Pwo Karen vowels as spoken by five speakers of the over-60 group



Speaker 1 Speaker 2

Speaker 3 Speaker 4

Speaker 5

Figure 2 Vowel spaces of Phrae Pwo Karen vowels as spoken by five speakers of the 35-
50 group



Speaker 1 Speaker 2

Speaker 3 Speaker 4

Speaker 5

Figure 3 Vowel spaces of Phrae Pwo Karen vowels as spoken by five speakers of the under-
25 group



Figure 2 shows that the overall space of
the nine monophthongs as spoken by five
speakers of the 35-50 group seems to be
different from that spoken by the over 60
group. Even though the front vowels /i e &/
occur close to one another, it can be clearly
seen in speakers 1, 3, and 4 that the vowel /s/
moves downward separately from the vowels
fi el. This means that the difference of tongue
height position or the first formant frequency
(F1) is wider in these three speakers. The

central vowels /i 3/ occur close to each other
separately from the vowel /do/. It is also
noticeable that the back vowel /o/ moves
upward in the data from speakers 4 and 5. It
can be said that these speakers move the
tongue height position higher than the other
speakers.

Considering the tongue advancement or
the second formant frequency (F2), the
tongue position of the vowels /o/ and /o/
occurs separately from each in all of the
speakers except for speaker 3. It clearly
shows that for the vowel /o/, the back of
the tongue moves to a similar position as
the vowels /u of. It is noticeable that the
vowels /o/ and /o/ of speaker 3 occur close
to each other, with only a little difference
in the tongue advancement position which
is similar to the over-60 group.

In Figure 3, the overall space of the nine
monophthongs as spoken by five speakers
of the under-25 group looks similar to that
spoken by the 35-50 group. Considering
the front vowels, the vowel /¢/ moves
downward, whereas the vowel /o/ moves
upward in the vowel area. The difference
of the tongue height position of the vowels
lie €l is clearer, except for speaker 1. As
for the vowel /o/, the tongue moves to the
higher position in all of the speakers.

In conclusion, the vowel /e/ moves
downward in speakers 3 and 5 of the over-
60 group (see Figure 1), in speakers 1, 2,
and 4 of the 35-50 group (see Figure 2),
and in speakers 2, 3, 4, and 5 of the under-
25 group (see Figure 3). The vowel /of
moves upward in the vowel area as seen in
Figure 2 in which the vowel /o/ moves
upward in speakers 1, 2, 4 and 5. In Figure
3, the vowel /o/ moves upward in all of the
speakers. It looks as if the variation and
change occur in Phrae Pwo Karen vowels
as clearly seen in the 35-50 group and the
under-25 group.

4.2 Tones

There are 4 tones in Phrae Pwo Karen,
namely, the high tone, mid tone, low tone
and falling tone with an allotone in the
mid tone and falling tone. Phonetically,
the high tone is high level and high rising
[44 ~ 45], the mid tone is mid level [33],
the low tone is low falling [21], and the
falling tone is high falling [41]. The mid
tone in checked syllables is [332 ~ 32] and
the falling tone is [442 ~ 42].

The semitones converted from fundamental
frequencies of each tone as spoken by five
speakers of each group were plotted using
Microsoft Excel 2007 as shown in Figures 4,
5,and 6.°

8 See the fundamental frequencies of
Phrae Pwo Karen tones of each speaker in
each group in Appendix 1 and Appendix 2.
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Figure 4 Semitones of Phrae Pwo Karen
tones as spoken by the over-60 group®

Figure 4 shows that in the over-60 group,
in non-checked syllables, the high tone
begins at a high pitch and stays level until
the end. The mid tone starts at a mid pitch
and also stays level until the end. The low
tone starts at a mid/low™ pitch and falls to
a low pitch. The falling tone begins at a
high pitch and then rises slightly before
sharply falling to a low pitch.

In checked syllables, the mid tone starts at
a mid/low pitch and stays level before
falling slightly at 80% of the duration. The
falling tone begins at a high pitch and then
falls to a mid/low pitch.

For the 35-50 group as shown in Figure 5,
the acoustic characteristics of the 4 tones
are similar to those of the over-60 group.
In non-checked syllables, the high tone
begins at a high pitch and rises slightly
until the end. The mid tone starts at mid
pitch and also stays level until the end.
The low tone starts at a mid pitch and falls
sharply to a low pitch. The falling tone
begins at a high pitch and then sharply
falls to a low pitch at 50% of the duration.

°Solid line represents a non-checked syllable.
Dotted line represents a checked syllable.

% The mid/low pitch means a mid pitch which
moves to a low pitch.
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However, it is noticeable that the high tone
behaves differently from that of the over-
60 group.

——High
== )\id

= LOW

Semitones

== Falling
=8 Mil?

== Falling?

0% 10% 20% 30% 40% 350% 60% 70% 80% 90% 100%

Normalized duration

Figure 5 Semitones of Phrae Pwo Karen
tones as spoken by the 35-50 group

In checked syllables, the mid tone has a
similar contour as in non-checked
syllables. It starts at mid pitch and also
stays level until the end. The falling tone
begins at a high pitch and stays level until
60% of the duration before falling to a mid
pitch.

In Figure 6, in non-checked syllables, the
change of the high tone is clearer in the
under-25 group. It starts from a mid pitch
and rises sharply to the highest pitch of the
scale. The acoustic characteristic of the
mid tone is mid level starting at a mid
pitch and staying level to the end of the
duration. The low tone is low-falling
starting at a mid pitch and falling sharply
to a low pitch. The falling tone is high-
falling starting at a high pitch and slightly
rising before sharply falling at 60% of the
duration.
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Figure 6 Semitones of Phrae Pwo Karen
tones as spoken by the under-25 group

In checked syllables, the mid tone starts at
a mid pitch and stays level before falling
slightly at the last 10% of the duration.
The falling tone begins at a high pitch and
stays level until 70% of the duration
before falling to a mid pitch.

It looks as if the acoustic characteristics of
Phrae Pwo Karen tones as spoken by the
35-50 group and the under-25 group have
changed, i.e., the contour of the high tone
in non-checked syllables has changed from
high level to mid-rising.

5. Conclusion and discussion

The acoustic characteristics of the
vowels and tones in the Phrae Pwo
Karen spoken by three generations are
shown below;

5.1 Vowels

As mentioned in the Introduction, there are
nine monophthongs in Phrae Pwo Karen,

without length distinction: /fie s i 9 auo
ol. The front vowels /i e &/ occur very

11

close to one another, i.e. with only a little
difference in tongue height position (F1).

The central vowels /i a/ and the back
vowels /u o/ occur close to each other,
whereas the vowel /o/ appears close to the
vowel /o/. See Figure 7.

In Figure 7, it is noticeable that the vowel
/ol starts to move upward in the 35-50
group and obviously changes its position
in the under-25 group. This situation might
be explained in terms of external factors.
If the overall space of Standard Thai
vowels (Intajamornrak 2002)"* and of Tai
Yuan vowels is considered®?, the tongue
height position (F1) of the vowel /o/ is
similar to the low front vowel /s/ (see
Figure 8). Contact with Standard Thai or
Tai Yuan might cause the vowel /o/ to
shift upward. This evolution is at its
clearest in data from speakers 4 and 5 of
the 35-50 group (see Figure 2) and also in
speakers 3, 4, and 5 of the under-25 group
(see Figure 3). A noticeable evolution also
affects the front vowel /&/, which moves
downward in speakers 1 and 4 of the 35-
50 group (see Figure 2) and also in
speakers 3 and 4 of the under-25 group
(see Figure 3). Speakers 1 and 2 in the
under-25 group are not included because
their vowels /e/ and /o/ do not have the same
tongue height position, and the vowel /o/
also appears close to the vowel /d/.

! Standard Thai speakers are 45-60 years old.
See the word list in Intajamornrak 2002.

12 Only long vowels are considered because the
duration of vowels in Phrae Pwo Karen is
phonetically similar to the duration of long
vowels in Standard Thai and Tai Yuan.



Figure 7 The overall space of Phrae Pwo Karen vowels as spoken by three groups of speakers

Figure 8 The overall space of Standard Thai long vowels (left) and of Tai Yuan long vowels*® (right)

3 The Tai Yuan long vowels were spoken by three female Tai Yuan (Phrae) native speakers between
35-50 years old which can be compared with Standard Thai from Intajamornrak 2002 and this age
represents language in the present. The methodology for acoustical measurement of Tai Yuan vowels is
the same as for Phrae Pwo Karen vowels. See the wordlist below.

/ii/ pii ‘year’ /ii/knii ‘to be’ /u/ khuu ‘ditch’
/ee/ thee ‘to pour’ /33/ thd3 ‘you’ /00/ too ‘big’
/88/ phEE ‘raft’ /a0/ thaa ‘to paint’ 799/ k9O ‘neck’

* For the words ‘thee’ oo’ o0, the informants use these words sometimes and pronounce them with Tai
Yuan tones.
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Figure 8 shows the overall space of
Standard Thai long vowels and Tai Yuan
long vowels. The position of the vowel /o:/
for both Standard Thai and Tai Yuan is
closer to the other back vowels /u: o/ than
the vowel /a:/. Considering the F1, the
vowels /s:/ and /o:/ appear in the same
tongue height position. Additionally, with
regard to the tongue advancement, the
vowel /a/ is a central vowel, while the /o:/
is a back vowel. In language-contact
situations, the difference between a
language spoken by a majority group and a
language spoken by a minority group is
one of the factors which bring about
language variation and change. Karen is
said to be a minority language whereas Tai
Yuan is a majority language in Phrae as is
Standard Thai, which is a majority
language of the country. Thomason (2001:
66) explains that if one of two groups in
contact is much larger than the other, the
smaller group’s language tends to acquire
features from the larger group’s language.

5.2 Tones

Recall that there are four tones in Phrae
Pwo Karen, namely the high tone, mid
tone, low tone and falling tone. However,
based on the over-60 group, the acoustic
characteristics of each tone reveal that: the
high tone is high level starting at a high
pitch and staying level to the end of the
normalized duration; the mid tone is mid
level starting at a mid pitch and then
slightly falling over 75% of the duration;
the low tone is mid-falling starting at a
mid pitch and sharply falling to a low
pitch; the falling tone is high-falling
starting at a high pitch and sharply falling
to a low pitch. In checked syllables, the
mid tone is mid level with the same
contour as those in non-checked syllables;
the falling tone is high-falling with less

degree of pitch change than for those
occurring in non-checked syllables.

However, the shape or contour of the four
tones as spoken by each group of speakers
is very similar except for the high tone.
Figure 9 shows that the tonal contour
changes from level to rising. In the over-
60 group, it begins at a high pitch and
stays level to the end point. The high tone
of the 35-50 group also starts at a high
pitch but continually rises which can be
seen in the difference from the onset to the
offset. The change is clear in the under-25
group, where it becomes a rising tone with
an obvious degree of pitch change or pitch
contour. Moreover, the tonal onset is
lowered from a high pitch to a mid-high
pitch. The acoustic characteristics of the
high tone in the under-25 group and some
speakers of the 35-50 group seem to be
very similar to the high tone of Standard
Thai. The Tai Yuan high tone is high-level
(Intajamornrak 2011) which is similar to
the high tone of the over-60 group.
Therefore, in this situation it might not
influence the Pwo Karen high tone.

~

over-60 group  35-50 group  under-25group

Figure 9 The high tone as spoken by three
groups of speakers

Teeranon and Rungrojsuwan (2009)
analyzed the high tone of Standard
Thai and found that there are three
variants of high tone as spoken by the
under-20 group: high level [34], rising
with slightly falling [322] and rising
[334]. The variant that has the highest
frequency distribution is rising [334]
(78%) (see Figure 10). Moreover, the



pitch height of the high tone as spoken
by the under-20 group moves
downward from high to mid. Since the
young generation studies Standard
Thai in school, the high tone of
Standard Thai may influence the native

-

High Rising with Rising
level slightly
falling

Figure 10 The high tone variants in the
under-20 group (adapted from Teeranon
and Rungrojsuwan 2009: 41)

However, if the fundamental frequencies
of Phrae Pwo Karen high tones as spoken
by each speaker of the group are
considered (see Appendix 2), the variation
seems to occur in middle age as seen in
speakers 1 and 2. It is possible that some
Karen speakers at this age went to school
and also work in the Khangchai Women’s
Weaving Group, so they have a chance to
use Tai Yuan and Standard Thai
frequently.

In conclusion, the acoustic characteristics
of the vowels and tones as spoken by three
generations suggest that Phrae Pwo Karen
is in the process of changing because of
the variation among the three groups. The
variation and change seems to be caused
by language contact with Tai Yuan and
Standard Thai. As Weinreich (1968) said,
the bilingual speaker’s relation to the
languages that come into contact must be
considered in language contact situations.
Here, contact with Tai Yuan and Standard
Thai is a factor that brings about variation
and change in Pwo Karen because of being
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the majority language of Phrae and the
national language. However, as the high
tone shows, the situation occurs differently
among the different groups of speakers.
The over-60 group seems to be more
familiar with Tai Yuan than Standard Thai,
whereas the speakers of the 35-50 group
have a chance to use Standard Thai, so
tonal variation can be seen in the latter
group. In the under-25 group, they are
definitely familiar with Standard Thai
because they use it in school and they are
also very good at Tai Yuan. Therefore,
their language seems to be influenced by
both Standard Thai and Tai Yuan.
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Appendix 1

Table 1 The formant frequencies of Phrae Pwo Karen vowels: the over-60 group
i e I3 i ] a u o ol

F1 2772.81 | 2542.18 | 2354.57 | 1465.39 | 1534.90 | 1545.20 | 820.64 | 965.56 | 1223.36

F2 376.79 | 466.02 | 601.80 | 423.40 | 483.95 | 1022.35 | 423.17 | 491.65 | 905.56

Table 2 The formant frequencies of Phrae Pwo Karen vowels: the 35-50 group
i e I3 i ] a u o ol

F1 2688.82 | 2475.75 | 2341.73 | 1731.33 | 1675.31 | 1736.77 | 832.06 | 1021.55 | 1213.64

F2 457.02 | 545.79 | 705.07 | 464.44 | 579.72 | 1048.48 | 501.55 | 603.83 | 842.69

Table 3 The formant frequencies of Phrae Pwo Karen vowels: the under-25 group

i e & 1 =] a u o} )

F1l 2774.39 | 2550.49 | 2529.50 | 1677.74 | 1577.62 | 1728.39 | 838.92 | 973.99 | 1126.47

F2 503.80 | 606.70 | 699.18 | 506.70 | 682.67 | 1069.53 | 496.25 | 626.10 | 818.85

Table 4 The fundamental frequencies (Hz) of Phrae Pwo Karen tones: the over-60 group

0% 10% | 20% | 30% |40% |50% |60% |70% |80% |90% | 100%

183.33 | 182.52 | 179.94 | 176.57 | 172.65 | 168.82 | 164.89 | 159.88 | 154.40 | 148.18 | 142.82

192.72 | 193.59 | 193.01 | 191.93 | 190.13 | 188.66 | 186.74 | 184.99 | 183.24 | 180.28 | 178.03

206.05 | 211.10 | 211.28 | 207.83 | 203.27 | 196.97 | 189.01 | 177.98 | 165.52 | 152.79 | 139.55

218.96 | 225.13 | 227.67 | 229.50 | 231.84 | 232.59 | 232.32 | 230.60 | 228.54 | 226.00 | 222.03

? | 184.98 | 184.45 | 183.77 | 182.76 | 181.86 | 180.74 | 179.01 | 177.11 | 174.80 | 170.44 | 162.85

TiZImrlzT

215.64 | 215.77 | 21455 | 212.41 | 209.26 | 205.33 | 200.55 | 194.49 | 187.81 | 178.47 | 166.06

Table 5 The fundamental frequencies (Hz) of Phrae Pwo Karen tones: the 35-50 group

0% 10% | 20% | 30% |40% |50% |60% |70% |80% |90% | 100%

215.31 | 215.69 | 214.77 | 213.24 | 210.46 | 206.34 | 200.39 | 192.93 | 184.53 | 173.22 | 158.63

225.69 | 226.65 | 227.92 | 228.43 | 228.48 | 228.16 | 227.43 | 226.38 | 225.27 | 222.95 | 217.94

241.77 | 247.21 | 249.89 | 250.48 | 249.34 | 246.00 | 239.49 | 226.86 | 206.54 | 184.47 | 165.05

256.56 | 264.68 | 273.99 | 280.90 | 285.96 | 289.41 | 291.99 | 293.46 | 294.24 | 293.90 | 290.31

? | 226.46 | 226.08 | 225.84 | 226.40 | 226.65 | 226.71 | 226.19 | 225.01 | 222.93 | 220.22 | 209.17

el 4R

247.52 | 249.69 | 251.60 | 252.62 | 252.82 | 252.02 | 250.55 | 247.43 | 239.78 | 225.69 | 202.68

Table 6 The fundamental frequencies (Hz) of Phrae Pwo Karen tones: the under-25 group

0% 10% | 20% | 30% |40% |50% |60% |70% |80% |90% | 100%

230.64 | 231.02 | 230.49 | 229.26 | 227.75 | 225.21 | 221.25 | 214.88 | 204.20 | 190.16 | 176.98

242.78 | 242.63 | 242.06 | 241.63 | 240.90 | 240.46 | 239.62 | 238.66 | 237.43 | 238.08 | 236.13

259.57 | 264.40 | 267.88 | 269.94 | 269.97 | 267.62 | 261.28 | 248.52 | 224.35 | 199.11 | 189.81

271.48 | 275.41 | 281.58 | 289.39 | 297.91 | 306.40 | 315.50 | 322.58 | 328.79 | 338.24 | 342.89

? | 238.00 | 235.95 | 235.51 | 235.28 | 234.59 | 234.22 | 233.94 | 233.68 | 232.59 | 231.02 | 222.07

el k-

262.15 | 262.19 | 263.93 | 265.92 | 266.74 | 267.20 | 267.41 | 265.99 | 262.73 | 256.55 | 241.09

H = high tone, M = mid tone, L = low tone, F = falling tone
M? = mid tone in checked syllable, F? = falling tone in check syllable



Appendix 2

FO (Hz)

FO {Hz)

FO (Hz)

Figure 1 Fundamental frequencies of Phrae Pwo Karen tones as spoken by the over-60 group
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FO (Hz)

FO (Hz)

FO (Hz)

Figure 2 Fundamental frequencies of Phrae Pwo Karen tones as spoken by the 35-50 group
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FO (Hz)

FO (Hz)
Fu bz )

FO (Hz)

Figure 3 Fundamental frequencies of Phrae Pwo Karen tones as spoken by the under-25 group
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Abstract

The status of rhotic segments as a phonological class is controversial. Lindau (1985) as well
as Ladefoged and Maddieson (1996), among others, argues that they do not share any
phonetic properties in spite of many robust phonological similarities (Lindau 1985; Walsh
Dickey 1997; and Wiese 2001). With its two contrastive rhotic sounds /r/ and /y/, Sgaw
Karen of the Tibeto-Burman language family is a good case study. This study examines the
dorsal fricative /y/ in Sgaw Karen, focusing on its phonological and phonetic patterning
within the sound system. It first argues that this central fricative sound is best characterized
as a rhotic sonorant since it patterns phonologically with the liquids /r/ and /I/. It then
shows that acoustically /y/ can be grouped with /r/ and the other sonorants as a class in
respect of the amplitude of the first harmonic (H1), the amplitude of the second harmonic
(H2), intensity (INT), fundamental frequency (FO) and harmonic-to-noise ratio (HNR). More
specifically, /y/ patterns with the sonorants in having relatively high values for all the
phonetic properties. This paper thus argues that the phonological and phonetic properties
of Sgaw Karen /y/ are compatible with the traditional classification of rhotics as sonorants.
Furthermore, it discusses the ambiguity of /y/ as phonetically a fricative but phonologically a
sonorant.



Rhoticity and sonorancy of /y/ in Sgaw Karen

Pittayawat Pittayaporn
Chulalongkorn University
Pittayawat.P@chula.ac.th

1. Introduction

Rhotics have traditionally been recognized as a distinct class of sounds in opposition to glides,
laterals, nasals, and obstruents. More specifically, they are defined as non-lateral members of the liquid
class, which form a subclass of sonorants. The existence of a class of rhotics is strongly supported by the
fact that its members share many aspects of phonological behavior (Lindau 1985; Hall 1993; Hall 1997;
Walsh Dickey 1997; Wiese 2001). For example, rhotics tend to be the closest consonantal sounds to the
vowels within consonant clusters’, e.g. freeze [CrVC] and cart [CVrC]. In synchronic variation, rhotics of
different types have been observed to alternate with each other. For example, the rhotic sounds
phonemicized as /r/ in Belgian French (Wiese 2001) may be realized as [Rr], [R], [¥], [x], [w], [4], [r], or as
creakiness on the vowel in different phonological environments. German (Hall 1993; Wiese 2001),
European Portuguese (Jesus and Shadle 2005), and the Veracruz dialect of Spanish (Bradley 2012) also
show a similar pattern of variation. This strongly suggests that rhotic sounds form a phonological class.
However, from a phonetic point of view, rhotic segments appear to be a wildly heterogeneous set of
sounds from different places and manners of articulation (e.g. Lindau 1985; Ladefoged and Maddieson
1996; Magnuson 2007). With respect to place, members of the rhotic class range from coronal sounds
like [r], [r], and [4] to dorsal sounds like [R], and [E]. As for manner, sounds that have been labeled rhotics
include trills like [r] and [Rr], taps like [r], approximants like [4], and even fricatives like [g]. This paradox
has led many phoneticians to question the reality of rhotics as a unified class of sound. Lindau(1985),
while recognizing their phonological similarities, claims that there is no single physical property that
defines rhotics as a class. Ladefoged and Maddieson (1996: 245-245) go even further and claim that the
overall unity of rhotics seems to rest mostly on their “historical connections” and “the choice of the
letter ‘r’ to represent them all.”

This striking disconnect between phonology and phonetics raises questions about the
relationship between the two. In particular, the class of rhotics poses a problem for the view that
phonological categories are phonologically unified, cf. Jacobson, et al. (1963), Chomsky and Halle (1968),
and Steven et al. (1986), among others. This articulatory diversity among reported rhotics is illustrated in
Table 1, which lists segments labeled as rhotics in Lindau (1985), and Ladefoged and Maddieson (1996),
the two most influential studies on rhotics.

'Sometimes glides intervene between the rhotic and the vowel, e.g. Spanish /grweso/ ‘thick’, but these semi-
vowels are non-consonantal segments (Chomsky and Halle 1968).



Table 1 Sounds labeled as rhotics

Ladefoged and Lindau(1985)
Maddieson(1996)
coronal | dorsal coronal | dorsal
Trill R R r R
Tap/flap M M
Approximant | J4, 1, J
Fricative [ % B, X

According to a cross-linguistic study by Maddieson (1984), of 317 languages surveyed, only 60
languages or 18.9% have more than one rhotic segment. In most of these languages, the contrast is
between rhotics that differ in terms of manner, not place of articulation. This makes Sgaw Karen, a
Tibeto-Burman language spoken in the Thailand-Myanmar borderlands, particularly interesting. Most
Sgaw Karen dialects in Thailand tend to have, in addition to the alveolar trill /r/, a voiced velar fricative
/¥/. While the coronal trill /r/ is a proto-typical rhotic segment, the dorsal fricative /y/ is often treated in
a great number of languages as a non-rhotic segment, more specifically as an obstruent. For example,
Modern Greek has a voiced obstruent /y/ in contrast with a voiceless /x/ (Holton, Mackridge et al. 1997).
However, in Sgaw Karen /y/ does not pattern with other obstruents but seems to behave rather like
liquids /I/ and /r/. If this central sound is indeed a liquid, it would have to be considered a rhotic
segment making the language unique among the world’s languages in having two rhotics sounds which
differ both in place and manner of articulation. Therefore, Sgaw Karen /y/is an important case study in
understanding the nature of rhotics as a phonological class.

This study examines the dorsal fricative/y/ in Sgaw Karen, focusing on its phonological and
phonetic patterning within the sound system. It first argues that the central fricative /y/ is best
characterized as a rhotic sonorant since it patterns phonologically with other liquids in the language,
namely /r/ and /I/. It then shows that acoustically /y/ can be grouped with the coronal rhotic /r/ and
other sonorants as a class with respect to the amplitude of the first harmonic (H1), the amplitude of the
second harmonic (H2), intensity (INT), fundamental frequency (FO) and harmonic-to-noise ratio (HNR).
This paper thus argues that treating the Sgaw Karen dorsal fricative /y/ as a sonorant segment in spite of
its usual fricative realization is justified. In other words, the phonological and phonetic properties of /y/
in this language are compatible with the traditional classification of rhotics as sonorants despite the
phonetic ambiguity of the segment.

2. Rhoticity of the voiced dorsal fricative /y/

Traditionally, rhotics are grouped together with laterals as liquids, a subclass of sonorants. Other
types of sonorants include vowels, glides, and nasals. These types of segments are said to be more
sonorous than obstruent sounds, which include stops, affricates, and fricatives. This section is a brief
review of the phonological treatments of rhotics in respect of their feature specification and sonority. It
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then argues that distributional facts about Sgaw Karen /y/ support treating it as belonging with /r/ in the
class of rhotics.

In Feature Theory (Jacobson, Fant et al. 1963; Chomsky and Halle 1968; Fant 1969), rhotics are
standardly assumed to be specified as [+sonorant, -continuant, -lateral, -nasal]. These features are
defined articulatorily, and entail mutual exclusivity between two classes of opposing feature values. For
example, the feature [+lateral] is defined as produced with the middle section of the tongue lowered so
that the airflow passes through the sides of the tongue. The sound /n/, /m/, and /n/are specified as
[+nasal] because it is produced by lowering the velum to allow the airflow to go through the nasal
passage. All the other sounds of English, e.g. /4/, /I/, /d/, /t/, /k/, etc., on the other hand, are specified
as [-nasal] because they lack nasal airflow. A sound that belongs to the former group cannot
simultaneously belong to the latter. However, the articulatory diversity of rhotics has led a number of
researchers to believe that the traditional featural classification is not adequate. Table 2 gives a
standard feature specification of different types of consonantal segments.

Table 2 Featural specification for consonantal sounds
stops fricatives nasals laterals rhotics
[sonorant] - - + + +
[continuant] - + - 2 +
[nasal] - - + - -
[lateral] - - - + -

As seen above, rhotics are defined featurally as [+consonantal, +sonorant, -nasal, -lateral]. In
other words, rhotics are viewed as centraloral sonorants. However, this feature system seems to display
two shortcomings. First of all, Wiese (2001) argues based on articulatory descriptions of rhotics in earlier
studies that [+continuant] is the only feature shared by all reported rhotic sounds (see Table 1).
Moreover, a discrepancy arises between the diversity of rhotics and the exclusivity of the classes. More
specifically, rhotics and fricatives are two distinct classes of segments because the former is [+sonorant]
but the latter is [-sonorants]. This feature system thus seems to predict that rhotics cannot be fricatives
and vice versa. However, rhotic segments in many languages are phonetically realized as fricatives, e.g.
French [&], and generally assumed to be specified as [-sonorant], cf. Wiese (2001). It is therefore
problematic how such consonants should be defined in terms of their distinctive features.

One proposal is to add a new feature [rhotic] to the inventory of phonological features (Bhat
1974; Lindau 1985; Hall 1997). However, this feature does not have any clear phonetic correlate and
fails to distinguish between rhotic and non-rhotic sounds in a meaningful way (Wiese 2001: 343-344). A
slightly different direction is to view rhotics as belonging to the laminal place of articulation and
characterize them with standard place features (Walsh Dickey 1997). As Wiese pointed out (Wiese 2001:

’ The value of the feature [continuant] for lateral segments is ambiguous and seems to differ from language to
language. See Hall (2007)for an introduction to this issue.



344-346), this proposal is not adequate because it makes incorrect predictions about possible rhotic
sounds and fails to explain the well documented phonological processes involving rhotics, such as pre-
rhotics vowels lowering and backing. Another direction is to invoke underspecification. This option is
also problematic as no featural representations allowed by current theories of underspecification can
account for the diverse types of rhotic contrasts attested (Wiese 2001: 347-349). For the purpose of this
paper, a precise featural specification of rhotics is not immediately relevant. However, the result of this
study suggests that the standard feature system is not incompatible with the reported articulatory
diversity of rhotics (see §5).

A fundamental problem in capturing the classhood of rhotics is exactly what sounds should be
considered rhotics. Ladefoged and Maddieson (1996) defines rhotics orthographically and includes in
the rhotic class all and only sound written or transcribed with symbols derived from Latin <r, R> or Greek
<p, P>. On the other hand, Dixon (1980) defines rhotics articulatorily as central approximant segments
produced at the top of the mouth. In contrast, Lindau (1985) uses shared phonological characteristics as
the criteria for the membership of this class of consonants. Among the three views, Lindau (1985)
assumes the most inclusive definition. The sounds that are included by Lindau but excluded by the other
two authors are the fricatives [x] and [z]. In addition to these consonants, any other sounds that display
r-like phonological behavior would be considered rhotics by Lindau, e.g. [y] in Tiv (Zec 1995), and [z] in
Mandarin (Duanmu 2000)°.Because most later acoustic and phonological investigations of rhotics (e.g.
Inouye 1995; Walsh Dickey 1997; Wiese 2001; Webb 2002; Magnuson 2007) are built upon Lindau’s
study, this paper adopts her basic view that rhotic segments are identified by their phonological
distribution.

Sgaw Karen is an ideal case study of rhotics as a phonological class because the shared
phonological and phonetic properties between the two rhotics in this language are certainly not due to
etymology or orthography. Firstly, /y/and /r/ in Sgaw Karen do not have the same etymological source.
The velar fricative /y/ occurs in both native as well as non-native morphemes, contrasting with the
alveolar trill /r/, which is found only in a small set of non-native morphemes. In addition, morphemes
having the two sounds are not historically connected. While the dorsal /y/ is the regular reflex of *r- in
Proto-Tibeto-Burman and Proto-Karen (Jones 1960; Matisoff 2003; L-Thongkum ms.), the coronal /r/ is
found only in loanwords and other morphemes of unclear origin®. Secondly, only one of the two rhotics
is represented by Latin <r>. The rhotics are represented with totally different letters both in Roman-
based (Gilmore 1898; Jesuit Social Services Centre 2005) and Burmese-based scripts (Gilmore 1898). The
coronal /r/ is expectedly written with the Roman <r>, and the Burmese <qP (originally representing /r/).

In contrast, the dorsal /y/ is represented by the Roman <g> or <gh>, and Burmese <o> (for /g/). Given

the etymological and orthographical differences, the shared phonological and phonetic properties of /y/
and /r/ must be due to their status as rhotics.

* In contrast to many researchers, e.g. Karlgren (1915-26) and Dong (1958), who describes this sound as [z],
Duanmu(2000) transcribes this sound as [4] but mentions that it is pronounced with some frication.

4 Examples of borrowing with /r/ include /taru3/ ‘Chinese’ from Burmese /tajou?/ <tarut>, and /sara:l/ ‘teacher’
from Burmese /s"sja/ <cara:>, /ri3/ ‘to iron’ from Thai /ri:t3/, and /rol/ ‘fence’ from Thai /rua4/. Words with
unclear etymology include /pri3/ ‘small” and /rLul/ ‘mane’.



One of the most important diagnostics of rhoticity is phonotactics. Rhotic segments occur
closest to the vocalic nucleus within a tautosyllabic consonant cluster, forming CrV- or -VrC sequences
(Lindau 1985; Walsh Dickey 1997; Wiese 2001). However, this phonotactic property is in fact not unique
to rhotics but also true of laterals. Cross-linguistically, both types of liquids “facilitate” the formation of
consonant clusters (Walsh Dickey 1997; Proctor 2009). Therefore, to identify a given central segment as
a rhotic sound is essentially showing its liquid status by examining its distribution with respect to
consonant clusters. For example, the German uvular trill /r/, often phonetically realized as [¥] or [x], is
considered rhotic not because it is produced as a trill but because it shows phonological properties
characteristic of rhotics (cf. Hall 1993). For example, /r/can occur in a CrV- sequence as in Drang /dran/
‘impulse’ and Attrappe /a.tra.pa/, and in a -VrC sequence as in Arm /arm/ ‘arm’, and Zorn /tsorn/
‘anger’. Similarly, Spanish [r] is considered a rhotic sound because it can occur in a CrV- sequence as in
preso/preso/ ‘prisoner’, and a -VrC as in arte /arte/ ‘art’(cf. Harris 1983; Inouye 1995). In contrast,
American English [r], though a flap, is not considered rhotic because it does not occur in clusters. Rather
it is an allophone of /d/ and /t/ which are clearly not rhotic segments (cf. Inouye 1995).

Given that rhotics are identified by their position within the syllable, their phonological
characterization must therefore be related to sonority, an abstract phonological notion used to
characterize segment sequencing within syllables. As Wiese (2001) convincingly argues, rhotics can be
characterized in terms of sonority. The sonority hierarchy defines a ranking of sound classes on the basis
of their sequencing within the syllable (Clements 1990; Zec 1995; Parker 2002). While the most
sonorous segments typically function as syllable peaks, the least sonorous ones are preferably confined
to syllable margins. One standard version (Clements 1990) of the sonority hierarchy is given in Table 3.

Table 3 Sonority hierarchy according to Clements (1990)
Sonority index

Vowels 5

Glides 4

Liquids 3

Nasals 2

Obstruents | 1

According to the above scale, obstruents are the least sonorous types of segments with a
sonority index of 1. Sonorants, on the other hand, are distributed along the rest of the scale. At the top
end of the hierarchy, vowels constitute the most sonorous class of segments with a sonority index of 5.
Most crucially, liquid segments including rhotics occupy the middle point, having a sonority index of 3.
From this point of view, rhotics are associated with the CrV- and the -VrC patterns because their
sonority index is higher than other consonantal sounds but lower than vowels and glides (Wiese 2001).
The crucial distribution of rhotics thus follows directly from the fact that liquids are intermediate
between the other types of consonantal segments (i.e. obstruents and nasals) and all the non-



consonantal segments (i.e. glides and vowels). The results of this study suggest that with respect to
sonority, the Sgaw Karen /y/ resembles sonorants rather than obstruents (see §4).

Having reviewed the phonological treatments of rhotics, it is now possible to demonstrate that
the voiced dorsal fricative /y/ in Sgaw Karen is indeed a rhotic sound. As the rhoticity of segments
depends on their distribution within each language, it is important to first examine the sound inventory
of Sgaw Karen. The description is based on the speech of a 26-year-old female native speaker. In spite of
having lived in Bangkok for seven years, her sound system is identical to that of the other speakers in
her native Sut Huay Na village, Mae Ho sub-district, Mae Sariang district, Mae Hong Son Province,
Thailand. Although located in Mae Ho sub-district, this Sgaw Karen variety is quite different from the
one spoken at the center of the sub-district but appears to be the same dialect as that spoken in Sop
Moei district. In the Sut Huay Na dialect, there are altogether 24 consonants as summarized in the
consonant inventory in Table 4. Among these, two central consonants display distribution expected of
rhotics, namely the velar fricative /y/ and its more proto-typical counterpart, the alveolar trill /r/.

Table 4 Inventory of Sgaw Karen consonants at Sut Huay Na
labial | alveolar | palatal | Velar | Glottal
Voiceless stops | p t c k ?
Aspirated p" th ch kh
stops
Voiced stops b d
Fricatives s X h
(v) z
Nasals m n n n
Liquids I
r Y
Glides w (i)

From the above inventory, three observations regarding the consonant system are noteworthy.
Firstly, the two palatal obstruents /c/ and /c"/ are best analyzed as stops but they are phonetically
realized with a slight affrication, e.g. [t¢a’]® ‘to ask’ and [te"a] ‘painful’. Phonologically, there is no
evidence that they behave differently from other stops. Secondly, the voiced labial fricative [v] should
perhaps be analyzed phonologically as a glide /w/ because [v] and [w] are in complementary
distribution. While [v] occurs only initially, e.g. [va] ‘husband’, [w] only occurs in Cw- clusters, e.g. [k"wa]
‘male (for animal)’. Thirdly, the status of [j] is unclear as it is found in only one word [ja’] ‘blanket’.
However, native speakers insist that substituting it with other sounds is not possible®. Notice that the

> This dialect of Sgaw Karen has 4 lexical tones: 1) level e.g. /n3/ ‘sesame’, 2) low e.g. /n3/ ‘slow’, 3) high glottalized
e.g. /n3’/ ‘elder sister’ and 4) low glottalized, e.g. /n3?/ ‘grass’.

esut Huay Na /z/ corresponds to /j/ in some other dialects, e.g. Mae Chaem dialect studied by Ratanakul(1986).
Native speakers often tolerate variation between [z] and [j], but curiously they do not accept *[za4] for ‘blanket’.
This puzzle may indicate an on-going (re-)introduction of /j-/ into this dialect.



voiced velar fricative /y/ is classified with the liquid /I/ and /r/ rather than with the voiced alveolar
fricative /z/. Of crucial relevance is the status of the voiced velar fricative /y/ as liquid. Phonetically, this
dorsal segment is pronounced as [y] or [g] with varying degrees of frication. In word-initial position, the
segment is often produced with a clearly audible friction represented by a period of aperiodic waves in
Figure 1. The frication is particularly strong when /y/ is the second member of a consonant cluster as
seen in Figure 2. In contrast, in other positions the frication is not as robust but still observable as in
Figure 3. Although the actual amount and intensity of frication seems to vary across speakers and
across phonetic environments, it is clear that this dorsal segment is phonetically a fricative sound.

5000 5000

Frequency (Hz)
Frequency (Hz)

Y i Y a
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Figure 1 Spectrograms of /yi*/ ‘root’ and /ya®/ ‘to hurry’ pronounced in isolation by a female
speaker

5000 5000

Frequency (Hz)
Frequency (Hz)

0 0.5204 0 0.5167
Time (s) Time (s)

Figure 2 Spectrograms of /pyi’/ ‘to melt’ and /pya’/ ‘old’ pronounced in isolation by a female
speaker
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Figure 3 Spectrograms of /ywi'/ ‘bag’ and /ywa'/ ‘white’ pronounced in isolation by a female

speaker

In spite of its phonetic realization, /y/ phonologically however patterns with the prototypical
liquids /I/ and /r/, occurring in onset consonant clusters. In Sgaw Karen, only open syllables of types CV
and CCV are allowed. In addition to /y/, only the glide /w/ and the liquid /I/ and /r/ can occur as the
second member of an onset cluster. Attested clusters in this Karen dialect are exemplified in Table 5.



Table 5

Attested onset clusters in Sgaw Karen

[-w-/ /-1-/ /-r-/ /¥

/p-/ pla’‘to let go’ pri’ ‘remnant’ pyo’ ‘sacred’
ple*to release’ prw*to call(chicken) | pye‘full’
ple'‘tongue’ pro*‘to gush out’

/p"-/ p"ly* ‘round’ p"ra*to come off’ phyu® ‘to slip’
pPle*quick’ phya’‘fishnest’
p"b*to wear’ phyilight’

/b-/ bly”* “ant hill bye* ‘to broadcast’
bla'‘kind of bya:’tame'

bamboo’ bya*to vomit’

Jt-/ twi’ ‘to drag’

/th-/ | thwi® ‘dog’

/d-/ dwi® ‘to pointas’

Jc-/ cwa’ ‘to crawl’ cyo' ‘cymbal’

cwi'‘horn beetle’ cyo'‘to catch with
fingertips’

/c"-/ | c'we*‘crab’ c"yo* ‘tight, secure’

c"we'‘to step aside’ c"yo? “to convulse’

/k-/ | kwa’ ‘axe’ kle*to mix’ kre! ‘door’

kwi*pond’ kla®to bite’ kro*pod (of knife)’
kwe>‘wasp’ kle*‘unlucky’ kre’kind of cricket’

/k"-/ | k"wi® “to throw’ khly* “fig’ kPri*‘boat’
kPla'to boil’ kPri*to pile up’
khli*“turtle’ khro*shellfish’

/s-/ swi*(flower) to shut’

swa'‘(stair) step’
swe*to cut up’

/I-/ Iwi*cabbage’

lwa*to saw’

/m-/ mle*‘promiscuous’
mla*(elephant)

trunk’
/n-/ | nwi**seven’
nwe*taro’
nwi'‘tuft’

Y-/ ywa' ‘white’
ywi*‘delicious’
ywa* ‘to duck’




To summarize, Sgaw Karen /y/ patterns with the liquids /r/ and /I/, indicating that it is
phonologically a liquid segment in spite of its fricative realization. As /y/ clearly does not have a lateral
articulation, it must be considered a central sound. This means that /y/ must be considered a rhotic
segment. Furthermore, as liquids form a subclass of sonorants, the rhoticity of Sgaw Karen /y/ thus
recalls the very discrepancy between the phonological status and the phonetic realization of rhotic
segments. The following section reports on an acoustic study of the dorsal fricative /y/ in Sgaw Karen,
which shows that the segment does in fact show phonetic properties characteristic of sonorants in spite
of its realization as a fricative.

3. Sonorancy of the dorsal fricative /y/

Although most researchers define features in terms of production, the articulatory properties of
the features are assumed to correspond to some acoustic correlates (Jacobson, Fant et al. 1963; Stevens
and Blumstein 1981; Keating 1990). For sonorants, amplitude of the first harmonic (H1), amplitude of
the second harmonic (H2), and intensity (INT) seem to be the acoustic properties that distinguish them
from obstruents. According to Steven and Keyser (1989), [+sonorant] segments are acoustically
characterized by amplitude at lower frequencies that are not substantially different from those of the
surrounding vowels. In addition, Parker (2002)’s claim on the phonetic basis of sonority entails that
sonorants, being higher in the sonority hierarchy, have a higher intensity than obstruents. An acoustic
study was thus carried out to determine whether phonologically characterizing the dorsal fricative /y/ as
a sonorant segment is phonetically-grounded. The goal of this study was to test the hypothesis that one
or more acoustic correlates group /y/ with other sonorant segments. More specifically, it was
hypothesized that /y/ pattern with /r/ and other sonorants rather than obstruents with respect to
amplitude of the first harmonic (H1), amplitude of the second harmonic (H2), and also intensity (INT).

3.1 Subjects and recordings

Ten native speakers (5 female, and 5 male) were recorded during a field trip to Mae Hong Son
Province in October 2010. All of the subjects had been born and grown up in Sut Huay Na village. In
addition to Sgaw Karen, all of them are fluent speakers of Central Thai, the national language. Some may
also speak Northern Thai, the lingua franca of the area. The subjects all have basic familiarity with
Romei, the roman-based script of Sgaw Karen used by Christian missionaries (Jesuit Social Services
Centre 2005). Given the linguistic and literacy background, the recording sessions were carried out in
Thai, but the word list presented to the speakers was written in a simplified Romei script’.

7 Because this dialect of Sgaw Karen has fewer tones than the dialect on which the standard Romei script is based,
certain tone diacritics were not used.
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The word list consisted of 112 monosyllables with simple alveolar and velar onsets. All content
monosyllabic words whose initial consonant is from the following set of consonants: /s, z, n, |, r, x, n, y/
were included. These consonants are fricative, nasal, and liquid segments from the alveolar and the
velar series. While the fricatives represent the class of obstruents, the nasals and the liquids represent
the class of sonorants. The labial, the palatal, and the glottal series were excluded because Sgaw Karen
does not have the liquid sounds from these places of articulation. Table 6 gives a Romei transcription for
the eight segments included in this study.

Table 6 Consonants included in this study in IPA and in Romei transcriptions
IPA Romei
/r/ r
v/ g
/l/ I
/n/ n
/n/ ng
/2/
/s/ s
/x/ q

The words were arranged in a randomized order and written in a simplified version of the Romei
script (see Appendix 1). The subjects were asked to read each word in the frame sentence /cv té ...k"lé
khl&/ ‘I say ... quickly’ three times at a normal speech rate with short pauses between repetitions. The
subjects were recorded at a sampling frequency of 48 kHz, using a Marantz PMD660 portable solid-state
recorder with a head-mounted unidirectional microphone Shure SM10A.

3.2 Data processing

The recordings were analyzed using Praat 5.1.42 (Boersma and Weenink 2010). Abrupt changes
in the spectrogram were used as cue to the onset and endpoint of the consonants. For the nasals /n/,
/n/ and the lateral /I/, the consonantal duration is signaled by markedly weaker energy from its
surrounding vowels. The trill /r/, in contrast, is characterized by intermittent closures. For the fricatives
/s/, /x/ and /z/, the consonantal duration is signaled by aperiodic waveforms. Similarly, the fricative /y/
is also characterized by aperiodic waveforms but sometimes preceded by a period of silence. In some
speakers, however, the voiced dorsal fricative appears less aperiodic but is still clearly distinguished
from the surrounding vowels by its low energy similar to the liquid /I/. Average intensity (INT),
fundamental frequency (F0), amplitude of the first harmonic (H1), amplitude of the second harmonic
(H2), and harmonics-to-noise ratio (HNR) were measured. FO, H1, and H2 values of the voiceless
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segments are assumed to be 0°. While INT is the acoustic correlate of sonority (Parker 2002), H1 and H2
are the correlates of sonorancy (Stevens and Keyser 1989). FO and HNR have not been claimed to be
directly related to either sonority or sonorancy but they are also included as potential candidates.
Before the measurements were conducted, the peak intensity of the sound files was scaled to 0.99 in
order to normalize for variation that may have arisen naturally in the production by the subjects.

3.3 Statistical analysis

To test the hypothesis that the dorsal group /y/ pattern with other sonorant segments with
respect to some phonetic properties, a series of discriminant analyses were performed on the results of
the acoustic measurements. Discriminant analysis (DA) is a method used to model the linear relationship
between a dependent variable and one or more predictor variables’. It can thus be employed to test
predictions about grouping theories, and to investigate the differences between groups based on
attributes of the cases. The method assumes that each predictor variabl is normally distributed and that
the samples are correctly assigned to the dependent categories at the initial classification. Furthermore,
it assumes that the categories are natural, mutually exclusive, and collectively exhaustive.

A discriminant analysis was performed separately on the sound tokens from each individual
subjects. The predictor variables in the discriminant analyses are the values of intensity (INT), first-
harmonic amplitude (H1), second-harmonic amplitude (H2), and fundamental frequency (FO) of initial
consonants obtained by the procedures described in §3.1. The analysis was designed to test whether
classifying the two Sgaw Karen rhotics /y/ as sonorants is phonetically supported. To test the
hypothesis, two dependent categories were set up based on the sonorant/obstruent distinction. The
sound tokens were initially classified into two dependent groups based on the sonorancy of their initial
consonants. The first one consists of obstruent-initial cases including those with fricative onsets /s/, /x/
and /z/. In contrast, the second one is the class of sonorant-initial cases, which consists of sound tokens
having initial nasals, laterals, and rhotics: /n/, /n/, /I/, /r/, and crucially /y/. The classification is
summarized in Table 7.

Table 7 Classification of cases into 2 groups based on the sonorancy of their onsets
Group Segments
1 /2], 1/, Ix/

2 /n/,Inl, NIl I/

8 The Praat script used to measure these segments returned FO, H1, and H2 values of the voiceless segments /x/
and /s/ but manual measurements shows that they are false. The values for the voiced segments were also
randomly re-checked manually.

? See Burns and Burns (2008) for introduction to this technique.
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For the hypothesis to be verified, two predictions must be confirmed. First, it must be shown
that the initial classification in which /y/ is grouped with the sonorants is statistically supported. Second,
some acoustic variables associated with the sonorant segments must be significant predictors in
assigning the cases into the two dependent groups. The acoustic variables used as predictor variables in
the discriminant analysis were the H1, H2, INT, and FO values described in §3.2. The results of the study
described in the following section confirm both predictions, thus supporting the hypothesis. In addition,
two additional discriminant analyses were performed to test whether the sonorancy-based analyses is
the only possible grouping of the consonants. The first alternative classification groups the consonants
into three groups with the dorsal fricative /y/ in its own groups. As for the second alternative, the
consonants are divided into two groups according to their manner of articulation with /y/ in the same
group as the other fricatives. In contrast, the second alternative classification groups the consonants
into three groups with the dorsal fricative /y/ in its own group. The results indicate that only the
manner-based alternative is also statistically supported, pointing to the phonetic ambiguity of /y/.

4, Results

As the discriminant analysis was conducted on each of the ten subjects separately, the results
show clearly that there is a certain degree of variation among speakers. However, all agree in having H1,
H2, and INT as important predictor variables in discriminating among the consonants. For an overall
picture of the phonetics of consonants, this section first gives the results from the acoustic
measurements before proceeding to present the results from the sonorancy-based discriminant analysis
compared with those from the alternative classifications.

4.1 Acoustic measurements

A quick examination of the mean INT, H1, H2, FO, INT, and HNR values of all the subjects
combined is particularly revealing. Overall, the sonorants including /y/ tend to show larger values than
the obstruents for all acoustic properties. The only exception is /r/, which shows rather low HNR. The
mean values of the acoustic properties for all speakers combined are given in Figure 4, Figure 5 Figure 6,
Figure 7, and Figure 8. Acoustic results for each subject are given in Appendix 2.
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Some important observations can be made regarding the acoustic measurements. Firstly, the
two voiced fricatives /z/ and /y/ and the trill /r/ seem to fall somewhere between the voiceless fricative
/x/ and /s/ on the one hand, and the prototypical sonorants /n/, /n/, and /I/ on the other, with respect
to INT, H1, H2, and FO. Secondly, the fricative /y/ is unsurprisingly highly similar to the voiced fricative
/z/ with respect to most acoustic parameters. The only exception is HNR, for which /y/ has noticeably
higher values. As HNR correlates with the amount of noise, the relatively high value for /y/ means that
the segment is characterized with less friction than other fricative sounds. The obstruent /z/, on the
other hand, is similar to the other fricatives, showing a relatively large amount of friction noise. These
three observations suggest that /y/ is fairly intermediate between prototypical sonorants and the
prototypical obstruents.

4.2 Validity of the sonorancy-based classification

The hypothesis that /y/ pattern with /r/ and other sonorants with respect to some acoustic
properties predicts that the initial sonorancy-based classification is statistically supported. One way of
testing whether the initial classification of cases into the sonorant and the obstruent groups is
statistically supported is by using the group means of the predictor variables to describe each group. In
the discriminant analysis technique, predictor variables are combined into a single composite function
called the discriminant score. The mean of the discriminant score for a dependent category is in turn
called the group centroid. The further apart the centroids, the more distinguishable the dependent
categories. Therefore, for the initial classification to be confirmed a significant difference between the
functions at group centroids is expected. Table 8 displays the functions at group centroids for the
sonorant and obstruent groups for each subject.
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Table 8 Functions at group centroids for each subject (sonorancy-based classification)

Functions at Group Centroids
Subjects Group 1 Group 2
obstruents sonorants
BP -1.940 1.827
CP -1.597 1.304
KS -1.647 1.464
(ON) -1.506 1.402
PS -2.330 2.206
PT -1.687 1.481
SC -1.545 1.215
ST -2.211 1.892
™ -2.227 1.702
WM -2.023 1.686

Unstandardized canonical discriminant functions evaluated at group means

For all subjects, the function at the centroid for the first and the second groups are noticeably
different. For example, the functions at group centroids for subject BP are -1.940 for the first group and
1.827 for the second group. Similarly, the functions at the centroid for subject PS are -1.687 and 1.481
for the first and second groups. The fact that the difference between the functions is very large indicates
that the two groups are well-distinguished from each other. This means that the initial classification of
cases in terms of their sonorancy is statistically supported, confirming the prediction that grouping the
cases with initial /y/ with cases with /r/ and other sonorant onsets is statistically supported.

Another way of confirming the initial classification is by examining the accuracy in predicting the
group membership of each case. The discriminant analysis technique posits a linear equation that
predicts which group each case belongs to. If the two groups are well differentiated from each other,
the predictive accuracy of classification, or the hit ratio, is relatively high. An acceptable hit ratio must
be larger than that due to chance. Typically, a hit ratio 25% larger than that due to chance is considered
acceptable. When the data from all the subjects are combined, 1491 and 1726 cases are initially
assigned to group 1 and group 2 respectively. This means that the acceptable hit ratios are
approximately 71.35% and 78.62% respectively. According to the cross-validated classification results,
the two dependent groups both have high hit ratios for all subjects. Table 9 gives the classification
results for each subject.
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Table 9 Classification result for each subject (sonorancy-based classification)
Predictive accuracy (%)
Subjects Group 1 Group 2 Weighted
obstruents sonorants average
93.2 91.9 92.51
BP (N=162) (N=172) (N =334)
75.4 93.1 85.13
CcpP (N=142) (N=174) (N=316)
83.6 97.1 90.1
KS (N =152) (N=171) (N=323)
75.9 98.9 87.80
oS (N = 162) (N = 174) (N = 336)
91.3 100 95.74
PS (N =160) (N=169) (N =329)
78.1 93.6 86.38
PT (N =151) (N=172) (N =323)
72.1 96.5 85.76)
SC (N=136) (N=173) (N =309
91.2 97.1 94.39
ST (N =148) (N=173) (N=321)
94.0 94.8 94.46
™ (N=133) (N=174) (N =307)
92.4 97.1 94.98
WM (N =145) (N=174) (N=319)

To take subject ST as an example, the two dependent groups both have equally high hit ratios,
91.2% and 97.1% respectively. These two values are much larger than the acceptable hit ratios. The
average accuracy, i.e. the weighted mean of the hit ratios of the two groups, is 94.36%, which is also
very high. This indicates that the boundary between the two categories is quite sharp. Subjects TM and
WM are the other subjects for whom the hit ratios are comparable between the two independent
groups. In contrast, for subject CP, the hit ratios for the obstruent group and sonorant groups are 75.4%
and 93.1% respectively, yielding an average accuracy of 85.13%. Overall, the hit ratio for the obstruent
group is considerably lower than the sonorant group, suggesting that the boundary between the two is
slightly fuzzy. In particular, the lower accuracy for group 1 means that a number of obstruent-initial
cases are wrongly predicted to belong to group 2 or the sonorant group. However, the fact that the hit
ratios of the two groups are still larger than the acceptable values suggests that overall the two groups
are still clearly separated. In addition to CP, most subjects including KS, OS, PT, SC, and TM also show
such overlap between the two groups. BP is the only subject for which the predictive accuracy is larger
for the obstruent group than the sonorant group. Overall, all the hit ratios are larger than the acceptable
ratios.

Therefore, the result of the statistical analysis shows that the classification of tokens into two
groups with cases with initial /y/ in the same group with those with /r/ and the other sonorants is
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statistically supported. Firstly, the validity of the sonorancy-based classification is indicated by the fact
that the distance between the functions at group centroids for each speaker is large. Secondly, the
predictive accuracy for each speaker is very high. These two results clearly demonstrate that /y/ can be
grouped with cases with /r/ and other sonorant onsets.

4.3 Phonetic variables

Having established that /y/ can be put together with /r/ and the other sonorants into a category
clearly distinguishable from the obstruents, it is now possible to specify what acoustic properties
underlie the categorization. The second prediction of the hypothesis is that H1, H2, and INT variables are
significant in the sonorancy-based classification. As seen in §4.1, /y/ is intermediate between the
obstruents /z, x, s/ and the prototypical sonorants /r, |, n, n/. A rough inspection at mean H1, H2, INT,
FO, and HNR suggests that the sonorant groups have noticeably higher H1, H2, and INT than the
obstruent groups. For example, the mean H1 for subject PS is 49.73 dB for the sonorant group but only
10.30 dB for the obstruent group. This comparison holds for all subjects as shown in Figure 9. It is
important to note that the extremely low mean H1 of the obstruent group is due to the fact that
voiceless segments do not have a first harmonic.
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Figure 9 Mean first-harmonic amplitude (H1) for each subject (sonorancy-based classification)

Similar to H1, the mean H2 of sonorants is noticeably higher than obstruents for all speakers.
For example, subject PS has a mean of 27.69 dB for the sonorant group compared to the 6.70 dB for the
obstruent group. The comparison of H2 between the two categories is shown in Figure 10. Again, it is
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important to note that the extremely low mean H2 of the obstruent group is due to the fact that
voiceless segments lack a second harmonic.

60
50 +—
90 +—"V/
m)
3+ s~  ____  H1lobstruents
o
T 2 sonorants
20 +————— -

BP CP KS OS PS PT SC ST T™™M WM

Figure 10 Mean second-harmonic amplitude (H2) for each subject (sonorancy-based classification)

In addition, the mean intensity is also higher for the sonorant group than for the obstruent
group. For example, subject PS has a mean intensity of only 72.13 dB for the former but only 63.42 dB
for the latter. Figure 11 gives a comparison of the mean intensity for each subject.
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Figure 11 Mean intensity (INT) for each subject (sonorancy-based classification)

Similarly, the mean FO also seem to distinguish between the two groups. The average FO values
for subject PS, for instance, are higher for the sonorants than the obstruents. The former has a mean of
255.98 Hz, compared to a mean of 62.84 Hz for the latter. The comparison of FO for each subject is given
in Figure 12. Again, the big difference between the two groups is due to the fact that voiceless segments
do not have a fundamental frequency.

300
250
200 +— — B
~
L 150 - || . H|1lobstruents
=)
* 2 sonorants
m+—-—7 ) — -

BP CP KS OS PS PT SC ST TM WM

Figure 12 Mean fundamental frequency FO for each subject (sonorancy-based classification)
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Similar to the other properties, HNR is higher for the sonorants than the obstruents. For
example, the mean HNR of the sonorant group for subject PS is 16.52 dB, higher than the mean 8.38 dB
of the obstruent group. The comparison of mean HNR between the two categories is shown in Figure 13.

25
20
~15+—8—&8 8 -
o
z M 1 obstruents
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= 2 sonorants

BP CP KS OS PS PT SC ST T™M WM

Figure 13 Mean harmonics-to-noise ratio (HNR) for each subject (sonorancy-based classification)

To precisely identify the acoustic properties that characterize the categories, the structure
matrix needs to be examined. The structure matrix table indicates the significance of predictor variables
in discriminating between the dependent groups. The level of importance of the predictor variables is
represented by the size of the loading coefficients given in the matrix. The larger the size of the
coefficients, the more important the variable is. The cut-off between important and less important
predictor variables is usually taken to be 0.30 disregarding the +/- signs. The loading coefficients are

summarized in Table 10.

22



Table 10 Loading coefficients for each subject

INT H1 H2 FO HNR

BP 351 773 .860 .648 .762

CpP 479 811 .785 .667 .547

KS 742 722 .874 .792 .593

oS 874 .900 931 .847 .516

PS 450 .662 .893 .561 .384

PT 455 .798 .880 778 .619

SC 728 .828 930 .847 .770

ST .280 .735 .819 .554 .581

™ .396 .611 771 .520 .606

WM | .827 .743 .881 .669 .533

The best predictor variable for each subject is given in bold. Shaded boxes are values smaller than 0.30.

Table 10 above shows that all the acoustic properties included are important predictors in
classifying the segments into two groups based on their sonorancy. Furthermore, a closer examination
reveals that H2 is the best predictor variable for most subjects. Only CP have H1 as the best predictor
respectively. Overall, H1 and. H2 have the largest coefficients among the five properties included.
Recalling that amplitudes at lower frequencies are the acoustic properties claimed by Steven and Keyser
(Stevens, Keyser et al. 1986; Stevens and Keyser 1989) to be correlates of sonorancy (see §3), INT
interestingly appears to be the least reliable predictor of sonorancy as it shows relatively small values
for most subjects, especially ST whose loading coefficient is .280 only. This is surprising as INT is claimed
to be an acoustic correlate of sonority, which is closely related to sonorancy. It seems even less reliable
than FO and HNR, which are not directly related to sonorancy.

In conclusion, the discriminant analysis shows that it is phonetically appropriate to classify the
dorsal fricative /y/ in the same category as the more prototypically rhotic /r/ and other sonorants, in
opposition to the obstruent group. Moreover, it shows that H1, H2, INT, FO, and HNR underlie the
distinction between the two groups, with H2 as the best predictor. The sonorants typically have higher
values than the obstruents for all the acoustic properties. Crucially, the analysis reveals that /y/ patterns
with other sonorants in terms of H1, H2, and INT as well as FO and HNR, confirming the prediction that
some acoustic properties associated with sonorant segments group /y/ in the class of sonorants.

4.4 Alternative classifications

Even though the results of the discriminant analysis in §4.2 and §4.3 supports treating /y/ as a
sonorant, it is possible that the grouping is not the only classification that is statistically supported. In
other words, there may be more than one way to group the consonants into clearly distinguished
categories. This section provides the results from two additional analyses and shows that the dorsal
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fricative /y/ unsurprisingly can also be grouped with the obstruents, contrasting with the initial
classification just discussed. However, this paper argues that the sonorancy-based classification above is
the still the best classification.

The first alternative classification is based on the manner of articulation of the segments. It
puts the consonants into two groups according to their manner of articulation with /y/ in the same
group as the other fricatives, as summarized in Table 11.This classification is designed to test whether a
classification based on the actual phonetic realization that groups the dorsal /y/ with the prototypical
obstruents rather than the sonorants is also possible.

Table 11 Classification of cases into two groups based on the manner of articulation of the onset

Group Segments

1 /sl Ixl, 12/, I¥/

2| /n/,Inl, IV, It/

The discriminant analysis reveals that this classification is also statistically justified. The
functions at the centroids of the two groups are quite far apart for all subjects, as shown in Table 12. In
addition, the hit ratios for all subjects are also very high, roughly equal to the predictive accuracy of the
sonorant-based classification, as shown in Table 13.

Table 12 Functions at group centroids for each subject (manner-based classification)
Functions at Group Centroids
Subjects Group 1 Group 2
fricatives nasals and liquids

BP -.994 1.559

CP -1.123 1.506

KS -1.382 2.078

0sS -.802 1.240

PS -.869 1.382

PT -1.083 1.608

SC -.929 1.246

ST -1.163 1.687

™ -1.718 2.278

WM -1.421 2.014
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Table 13 Classification result for each subject (manner-based classification)

Predictive accuracy (%)

Subjects Group 1 Group 2 Weighted

fricatives nasals and liquids average
824 86.9 84.13

BP (N = 204) (N = 130) (N = 334)
82.9 89.6 85.76

cp (N = 181) (N = 135) (N = 316)
94.8 92.2 93.81

KS (N = 194) (N = 129) (N = 323)
69.1 95.5 79.46

oS (N = 204) (N =132) (N =336)
74.3 98.4 83.89

PS (N =202) (N=127) (N =329)
85.0 91.5 87.62

PT (N = 193) (N = 130) (N = 323)
80.8 87.1 83.50

SC (N =177) (N =132) (N = 309)
85.8 93.1 88.79

ST (N = 190) (N =131) (N = 321)
93.1 97.7 95.11

™ (N =175) (N =132) (N = 307)
92.0 97.0 94.04

WM (N = 187) (N =132) (N = 319)

These two facts indicate that grouping /y/ in the obstruent group is also statistically supported.
This result is clearly related to the observation in §4.1 that /y/ is intermediate between the obstruents
and the sonorants, and indicates a phonetic ambiguity of the segment with regards to sonorancy. In
other words, the discriminant analyses performed reveals that phonetically the dorsal fricative /y/
patterns with both the sonorants and the obstruents at the same time. It is not possible to definitely
decide which grouping is better because comparing the average predictive accuracy of the two
competing classifications yields different results for different speakers. However, the sonorancy-based
classification seems to fare better overall. The average accuracy for the sonorancy-based classification is
noticeably higher than that of the manner-based classification for subjects BP, OS, PS, PT, SC, ST and
WM but only slightly lower for subjects CP, KS, and TM. Furthermore, the functions at the group
centroids in the sonorancy-based classification are further apart than in the manner-based classification
for all speakers but KS and TM. The comparison between the two analyses thus seems to suggest that
the sonorancy-based classification is a better one.

The second alternative is to put the consonants into three groups with /y/ on its own, as
summarized in Table 14. This classification is designed to test whether /y/ in fact does not belong to
either the sonorant or the obstruent categories.
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Table 14 Classification of cases into 3 groups

Group Segments
1 /sl IxI, /2]
2 Y/

3 | /nf,Inl, VIl

The result of this discriminant analysis shows that it is not statistically grounded to have /y/
alone in its own group. The functions at the centroids for all subjects are not very far apart, as shown in
Table 15. In addition, the classification results for many subjects are also relatively low, as shown in
Table 16. For example, subject PS has a rather low hit ratio of 78.6% for the second group, and a very
low hit ratio of 63.8% for the third group. The average predictive accuracy is only 79.03%. This means
that for this subject it is not appropriate to treat /y/ and the other obstruents as two distinct groups.
Another example is subject OS whose hit ratios for the three groups are 74.1%, 69.0%, and 66.7%
respectively. The average accuracy for this subject is only 70.54%. These hit ratios are similarly low,
indicating that treating /y/ as a separate class is not statistically supported. The result of this second
alternative analysis suggests that /y/ must be treated as part of either the sonorant or obstruent class,
highlighting the phonetic ambiguity of the segment.

Table 15 Functions at group centroids for each subject (ternary classification)
Functions at Group Centroids
Subjects | Group 1 Group 2 Group 3
obstruents dorsal fricative sonorants

BP -1.962 1.371 2.002

CP -1.645 .387 1.618

KS -1.846 -.144 2.222

(ON) -1.518 1.047 1.529

PS -2.334 2.016 2.273

PT -1.794 .558 1.904

SC -1.594 .575 1.463

ST -2.370 1.010 2.354

™ -2.685 -.036 2.717
WM -2.301 316 2.427
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Table 16 Classification result for each subject (ternary classification)

Predictive accuracy (%)

Subjects Group 1 Group 2 Group 3 Average
89.5 78.6 80.8 84.73

BP (N=162) (N=42) (N=130) (N =334)
73.2 66.7 85.9 77.85

CP (N =142) (N =39) (N =135) (N =316)
73.0 95.2 87.6 81.73

KS (N =152) (N=42) (N=129) (N =323)
74.1 69.0 66.7 70.54

(ON) (N=162) (N=42) (N=132) (N =336)
91.3 78.6 63.8 79.03

PS (N =160) (N=42) (N=127) (N =329)
74.8 88.1 82.3 79.57

PT (N =151) (N=42) (N =130) (N =323)
69.1 75.6 71.2 70.87

SC (N =136) (N =41) (N=132) (N =309)
85.1 73.8 82.4 82.55

ST (N =148) (N=42) (N=131) (N =321)
85.7 81.0 95.5 89.25

™ (N=133) (N=42) (N=132) (N =307)
80.7 81.0 92.4 85.58

WM (N =145) (N=42) (N=132) (N =319)

In summary, two additional discriminant analyses reveal that grouping the dorsal fricative /y/
with the prototypical sonorants is not the only possible classification. It is also possible to treat it as
belonging to the same class as the prototypical obstruents. Despite this ambiguity, it seems that treating
/y/ as member of the sonorant class might still be the best.

5. Conclusion

In conclusion, this paper argues that the dorsal fricative/y/ in Sgaw Karen is phonologically a
sonorant. Phonologically, its sonorant status is evidenced by the fact that it occurs as the second
member of consonant clusters just like other liquids (see§2). Given its central and oral articulation, this
means that the segment is phonologically a rhotic sound. Phonetically, the segment shows intermediate
amplitude of the first harmonic, amplitude of the second harmonic, intensity, fundamental frequency,
and harmonics-to-noise ratio that allow it to be grouped with either the sonorants or the obstruents.
However, treating /y/ seems to offer the best classification result (see §3 and §4). Therefore, the
phonological and phonetic evidence together provides support for the claim that the dorsal fricative /y/
in Sgaw Karen is a sonorant despite its fricative realization. In other words, the phonological and
phonetic properties of /y/ in Sgaw Karen are compatible with the traditional classification of rhotics as
sonorants.
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6. Discussion

The results of this study are revealing with respect to the phonological status of the dorsal
fricative /y/ in Sgaw Karen. It demonstrates that the Sgaw Karen dorsal fricative /y/ can be characterized
as a rhotic sonorant from the point of view of both phonology and phonetics. However, an apparent
problem is that labeling the dorsal /y/ as [+sonorant] is problematic as it contradicts the common
assumption that fricative segments are assumed to be obstruents, and thus featurally specified as [-
sonorants]. This issue disappears when the definition of the feature [sonorant] is carefully examined.
The label “fricative” is a phonetic term used to describe sounds made by forcing the air through a
constricted passage thus creating a turbulent noise (Ladefoged 2006). However, there is no phonological
feature that alone groups fricative sounds as a distinct phonological class. Even though fricative
segments are typically specified as [-sonorant] because of their observable phonetic realization, the
feature [sonorant] does not make reference to the passage or the turbulent noise.

In SPE (Chomsky and Halle 1968: 302), sonorants, which are specified as [+sonorant], are
defined as segments produced “with a vocal tract configuration in which spontaneous voicing is
possible.” In contrast, obstruents, or [-sonorant] segments, are defined as produced “with a cavity
configuration that makes spontaneous voicing impossible.” This explicit definition of [sonorants] means
that frication is not directly relevant to the sonorancy of a segment. Whether a given sound is a
sonorant or an obstruent depends on whether it is compatible with spontaneous voicing. In other
words, the fricative [s] is an obstruent not because of its characteristic turbulent noise but because it is
produced with a vocal configuration that does not allow spontaneous voicing. On the other hand, this
strict interpretation of the term “fricative” allows for some fricatives to be classified as [+sonorant]
phonologically. This means that the dorsal fricative /y/ in Sgaw Karen can be characterized as a sonorant
fricative, in contrast to the more canonical obstruent fricatives like /s/ or /x/. Examples of fricatives that
display the phonological properties characteristic of sonorants include [g] in French (cf. Tranel 1987;
Demolin 2001), European Portuguese [x] in European Portuguese(cf. Jesus and Shadle 2005), [z] in
Mandarin Chinese (Duanmu 2000), and [8] Wood Cree (Starks and Ballard 2005).

Lastly, the sonorancy of the dorsal fricative /y/ raises an interesting theoretical issue about the
relationship between phonetic realization and phonological categorization. If fricatives can be either
sonorants or obstruents, it is puzzling whether the two types are realized differently depending on the
languages. To put in more concretely, it is unclear whether the rhotic /y/ as in Sgaw Karen and Tiv has a
higher H2 than the non-rhotic /y/ in Viethamese and Modern Greek. The first possibility is that sonorant
fricatives are phonetically different from obstruent fricatives. In this case, rhotic /y/ would be realized
with higher second-harmonic amplitude than their non-rhotic counterparts. This possibility would
suggest that the phonetic realization of segments varies according to their roles in the phonological
systems. The second possibility is that the two types of fricatives are similar in terms of the relevant
phonetic parameters, but languages set up different sonorancy thresholds to distinguish between
sonorants and obstruents. In this scenario, rhotic and non-rhotic /y/ would be realized as roughly the
same, but the minimum values of the phonetic properties required of sonorant segments are higher in
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languages where /y/ is non-rhotic. This possibility would suggest that the phonetic realization of
segments is fairly constant across languages but it is the categorization that shifts.

The phonetic ambiguity of /y/ revealed by this study seems to suggest the second possibility.
Being one of the most “phonetically sonorous” segments among stops and fricatives, it may fall on
either side of the “sonorancy threshold” imposed by each individual language. This would also not only
capture the ambiguity of /y/ but also explain why voiced dorsal fricatives /y/ and /i/ are the fricatives
that most frequently show rhotic behaviors in languages of the world. However, future cross-linguistic
study on the acoustic differences of rhotic and non-rhotic fricatives, especially in languages that have
both, will shed light on this aspect of phonetic-phonology connection.
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IPA

Simplified
Romei
yau

ga

nuv
nav
go

gaj
geij
goo
lauv
gai
gav
leif

reif
loj
sai
gauv
yauj
siv
soof
gau
ru
ngau
lei
laf
sauv
sau
y
neij
seif
gaf
quv
qof
qi
yooj
roj

Appendix 1

Wordlist for recording

Gloss

to subside
clf.for human
to enter

to believe

to burn

to hurry

to study
even, flat

to play

to play

dirty

to lick

to feed

bit

to use magic
sound

to insert

to step on
liquor

louse

red

mane
foolish
cleared, bare
leaf

to put

new

far

to acquire
wood
chicken louse
dry field

to chase
bone

to swallow
pile (of wood)

32



37.
38.
39,
40.
41.
42.
43,
44,
45,
46.
47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.
71.
72.
73.
74.
75.
76.
77.

Simplified
Romei
lauj
lej
geiv
nef
gef
naif
qif
gauv
yo
gauf
nau
guj
jei
nga
nauj
ne
SO0
gei
ga
si
geif
g0j
loo
Soov
nooj
yiv
SO
giv
gau
Yoo
nif
saf
gai
yaf
sof
gaiv
luf

nauv
gev
gej

Gloss
haystack
rock

to beg
edge
roasted rice
to point
scurf

bee wax

Yuan, Northern Thai

jail

black sesame
snake
cicada

to hire
slow

to smell
black

grill
toyell at
to die

to stew
to bare
diarrhea
land leech
milk

long time
oil

to grind
stairs

to fly
year

fruit

lean
blanket
to wilt

to slice
cotton, thread
moon
elder sister
konjac
weevil

[removed because subjects uniformly have /j-/]
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78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.

IPA

Simplified
Romei
sei
roov
rav
gaiv
yoov
ni

lov
suv
gu

ro

gij

lau
yauv
gei
yaiv
naiv
sev

nauf
nof
lef
ge
liv
yuj
saiv
riv
giv
Li
sif
leij
sav
qu
yaij
lij

Gloss

hog plum
to tie
many, much
knife

to raise

to smile
car

soldier

to sieve
fence

root

to go down
deep
beautiful, good
to chop
pineapple
three
graveyard
grass
pond, lake
maggot
heavy

letter (of alphabet)

mouse
areca nut
to roll

to pick up
grandchild
to comb
cowrie
heart

to search
five
vagina
warm
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Appendix 2

Acoustic measurements

Subject BP
Mean H1 (dB) Mean H2 (dB)
70
60 56.86 55 40 58.31
50 44.48 47.3045.71

2.U>5

40 -
30 -
20 -
10 -
O .
s X z Y r n n I s X z Y r n n I
Mean FO (Hz) Mean INT (dB)
250 218-4%13_29220'57114'1%16.99222-40 100
200 - 80 7433 75.55 75.83 /2-9°
150 - 60 -
100 - 40 -
50 20 -
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Ban Pa La-U Sgaw Karen tones: An analysis of semitones,

quadratic treadlines and coefficients



BAN PA LA-U SGAW KAREN
TONES: AN ANALYSIS OF
SEMITONES, QUADRATIC
TRENDLINES AND
COEFFICIENTS!

Sujinat Jitwiriyanont?
Abstract

Each dialect of the Sgaw Karen language
has a different tonal system. Despite the
different number of tones, all of the previous
studies agree on the fact that all tones of
Sgaw Karen are level tones. However,
according to my phonological analysis of
the tonal system of Ban Pa La-u Sgaw
Karen, this dialect has a contour tone. The
tonal system comprises four tones, i.e. /low/,
/mid/, /high/ and /falling/ occurring in non-
checked syllables. The high and low tones
also have allotones in checked syllables. To
confirm my analysis of the tonal system and
the new finding of a contour tone in this
Sgaw Karen dialect, an acoustic analysis of
the tones occurring in citation forms was
attempted. The analysis included three
parts: (1) semitones to illustrate the pitch
shape and height; (2) quadratic trendlines to
indicate the direction and degree of pitch
change; and (3) coefficients to show the

! This paper was presented at RGJ Seminar
Series LXXXII on Southeast Asian Linguistics
organized by the Research Institute for
Languages and Cultures of Asia at Mahidol
University. | am grateful to Dr. Chutamanee
Onsuwan, the discussant of the session, for her
comments and suggestions which have been
useful for the revision.

2 Ph.D. Candidate, Department of Linguistics,
Faculty of Arts, Chulalongkorn University

generalization of each tone and the
discrimination among tones.

The fundamental frequencies in hertz of the four
tones were measured and then converted into
semitone values to help minimize the variations
in the pronunciation of the six female speakers.
In addition, time and semitone values were used
to generate 2™ degree polynomial or quadratic
equations and trendlines for which coefficients
were plotted to model the pitch contour shapes.

The results revealed that: the low tone was
mid-falling or low-falling with an obvious
degree of pitch change and curved or linear
pitch movement; the mid tone was mid level
with a less obvious degree of pitch change
and wide curved or linear pitch movement;
the high tone was mid-high level with a
lesser degree of pitch change and wide
curved or linear pitch movement; and the
falling tone was high-falling with an obvious
degree of pitch change and curved pitch
movement. In checked syllables, the low and
high tones were realized as low-falling and
high-falling respectively. The low tone had a
greater degree of pitch change than the
other; however, both had curved pitch
movement.

1. Introduction

Sgaw Karen is a tonal language belonging to
the Karenic branch, which is an affiliation
within the Tibeto-Burman languages. Sgaw
Karen speaking people outnumber those of
the other Karenic languages spoken in
Thailand, i.e. Pwo, Pa-O, Kayan, Kayah, and
Kayaw. Sgaw Karen speaking people are
widely distributed throughout the country.
The Karen in Thailand are generally called
“Kariang” which roughly refers to 4l



Karenic groups. At Ban Pa La-u, Tambon
Huay Sat Yai, Amphoe Hua Hin, Changwat
Prachuap Khiri Khan (a province in the
western part of Thailand), some Karen
identify themselves as “Kariang”, and others
as “Karang”. Following the linguistic
fieldwork, we found that Kariang is Pwo
Karen while Karang is Sgaw Karen.

Each dialect of the Sgaw Karen language
has a different number of tones. Previous
studies have reported three to four tones in
Sgaw Karen, i.e. /high/, /mid/ and /low/
(Jones 1961a, Ratanakul 1986b) or /mid/,
/breathy high/, /breathy low/ and /creaky
low/ (Dhananjayananda 1983% or /mid
high/, /mid/, /mid-low/ and /low/ (Lar Baa
2001) in non-checked syllables and two in
checked syllables, i.e. /high/ and /low/. In
addition we observed in a Linguistic Field
Methods class (November 2010 — February
2011) that the Sgaw Karen dialect spoken at
Ban Huay Mi in Amphoe Pay, Changwat
Mae Hong Son (a province in the northern
part of Thailand) has two tones, i.e. /low/
and /high/. Despite the different number of
tones, all of the previous studies agree on the
fact that all tones in Sgaw Karen are level
tones. However, according to my
phonological analysis of the tonal system of

® The Sgaw Karen dialect spoken at Ban Huay
Tom was originally reported by
Dhananjayananda (1983) to have a tonal system
comprising six contrastive tones. In this paper, |
re-analyze the tonal system of Ban Huay Tom
Karen to define four contrastive tones in non-
checked syllables and two in checked syllables,
i.e. the glottalized high and the glottalized low
tones occurring in checked syllables have been
re-analyzed as allotones of the high level and low
level tones in non-checked syllables respectively,
since they are conditioned by syllable type.

Ban Pa La-u Sgaw Karen, this dialect of
Sgaw Karen has a contour tone, i.e. a falling
tone. The objectives of this research are to
attest by acoustic study that the Sgaw Karen
dialect spoken at Ban Pa La-u has four tones
in non-checked syllables and two allotones
in checked syllables and to investigate the
acoustic cues to tonal discrimination. This
research will provide a new finding about a
contour tone in Sgaw Karen and prove the
effectiveness of applying quadratic equations
to analyze the acoustic characteristics of
tones.

2. Phonological sketch of Ban Pa
La-u Sgaw Karen

The Sgaw Karen dialect spoken at Ban Pa
La-u has 23 consonant phonemes which

occur in the initial position. Only / 7 / can

occur in the final position. There are 11
vowel phonemes: 9 monophthongs and 2
diphthongs. The vowel length is not
contrastive. The tonal system comprises 4
tones, i.e. /low/, /mid/, /high/ and /falling/
occurring in non-checked syllables. There
are allotones of the high and low tones in
checked syllables. The high and low tones
occurring in checked syllables are analyzed
as allotones of those in non-checked
syllables instead of tonemes, for they are
conditioned by syllable type.



Consonants

Bilabial Alveolar Palatal Velar Glottal
Plosive p t c k 2
b d
ph th ch kh
Nasal m n n n
Fricative s Xy h
Trill r
Approximant W | i
Vowels
Monophthongs Front Central Back
high [ i u
mid e ) o]
low € a o]
Diphthongs ai au

Tones /low/* /mid/ /high/ /falling/

* The low tone is produced with a breathy voice, but the breathy voice is not marked because it can be

predicted and phonation type is not contrastive in this language.



3. Methodology

| collected the data for phonological analysis
in order to find a minimal set of tones to use
as test words for acoustic study at Ban Pa
La-u, Tambon Huay Sat Yai, Amphoe Hua
Hin, Changwat Prachuap Khiri Khan. The
test words were pronounced three times by
six female native speakers of Sgaw Karen,
ranging in age from 23 to 43. The total
number of test tokens was 108 (6 speakers x
6 words® x 3 times). The speakers were
asked to say the test words in the sentence
frame®:

e we td7 bo/
say COMP one time
‘say the word once’

The following are the test words of four
lexical tones in non-checked syllables and
two allotones in checked syllables:

Non-checked syllables

Low tone (Low) /I5/ ‘play’

Midtone  (Mid) /lo/ ‘down’

Hightone (High) /I5/ ‘deceive
Falling tone (Falling) /I5/ * straw’

® To avoid the influence of initial and final
consonants on pitch, | used a minimal set, of
which I could find only one set due to the time
limitations of the fieldtrip, for non-checked
syllables which have four tones, for acoustic
analysis. Therefore, only six words including
two analogous pairs in checked syllables were
used.

® There is no tone sandhi in this dialect of Sgaw
Karen so this sentence frame can be used for
eliciting the data.

Checked syllables’
Low tone  (Low?8) /nd? ‘Ms(title)’

High tone (High?) /nd?/ ‘grass

The Praat program version 5.2.11 was used
for recording and FO measurement. A high-
quality desktop microphone was placed
approximately 30 c¢cm from the speakers.
Mono recordings and a default sampling
frequency of 44,100 hertz were selected.
Regarding pitch analysis, the standard pitch
range setting, which was from 75 to 500
hertz, was adapted as all of the speakers
were female®. The floor was set to 100 hertz
and the ceiling to 500 hertz.

Two FO measurement tasks were done. The
first was to analyze semitone values and the
other to generate quadratic trendlines.
Regarding the first FO measurement task, the
fundamental frequencies (F0) at 5 points of
time for each vowel were measured at 0%,
25%, 50%, 75% and 100% from vowel
onset to offset. Only 5 points of time,
instead of 11 points, were measured because
they did not show significant differences.
Moreover, the elaborated pitch measurement
was further done for the second FO
measurement task for which the fundamental
frequency was measured every 0.01 second
from vowel onset to offset.

" Checked syllables with the initial consonant /1/
could not be found for the minimal set. Therefore
/n/ was chosen because they are both voiced
alveolar sounds.

® The glottal stops (?) are used to mark the
allotones of the high and the low tones in
checked syllables.

® It was difficult to find male informants because
they went out to work.



The measured fundamental frequencies in
hertz were converted into semitone values.
In fact, there are a number of psycho-
acoustic pitch scales, apart from semitones,
such as mels, Bark and ERB-rate. Semitones
were used in this study owing to their
effectiveness. Nolan (2007) has done an
experimental evaluation of pitch scales and
the results reveal that semitones most
accurately reflect intuitions about the
intonational equivalence of the subjects.

The formula was semitones = 3.32 x 12 x
LOG(Hz to be translated/ Hz reference
level). On account of the different purposes
of converting hertz into semitones, the
reference levels used for plotting the
semitone-value line graph and the scatter
plot for generating quadratic trendlines were
different. The line graph of semitones was to
illustrate the overview of the tone shapes
and the comparison of the pitch height of all
tones, so the reference level in the case of
the semitone line graph was the lowest pitch
point among all tones which, in this study,
was always that of the low tone in the non-
checked syllable (as an example of Speaker
4 in Table 1). The fundamental frequencies

were converted into semitones and the
lowest pitch was subtracted to zero to help
minimize the variation in the pronunciation
of the six female speakers, showing the
different pitch height and range between
each tone produced by the individual
speaker and among the other speakers.

The other purpose of converting hertz into
semitones was to show the degree of pitch
change in each tone. Thus the reference level
was the lowest pitch point of each tone (as an
example of Speaker 4 in Table 2). When the
lowest pitch point from each pitch
measurement of each tone was normalized to
zero, the maximum pitch became equal to the
degree of pitch change. The normalized
semitones showed the total amount of pitch
change in each contour compared across
tones and speakers. The scatter plots and the

quadratic trendlines that best fitted the FO
measurements were generated by Microsoft
Excel 2010. The 2™ degree polynomial or
quadratic equation used to generate the
trendline was y = ax? + bx + ¢. The a- and b-
coefficients for each trendline were saved to
create a model based on the relationship of
the a- and b-coefficients from the equations.

Table 1 The semitone values of each tone produced by Speaker 4, prepared for a line graph. Zero

was the reference level.

Semitones: Speaker 4

Time

Low

Low?

Mid

High

High?

Falling

0%

4.782749

7.144141

2.657708

4.861412

7.349272

6.520224

25%

4.133223

6.862081

2.048872

4.651888

7.379556

6.263299

50%

3.209767

6.529904

1.560691

4.668621

7.272468

5.546492

75%

1.818102

5.560063

1.442503

4.473226

6.549445

3.430742

100%

0

3.208046

1.30989

4.140227

5.402263

2.37995




Table 2 The semitone values of each tone produced by Speaker 4, prepared for a scatter plot to
generate the quadratic trendline. The zeroes were the reference level of each tone.

Normalized Semitones : Speaker 4

Time (sec)

Low

Low?

Mid

High

High?

Falling

0

3.905162

2.086838

1.061225

0.273398

1.858174

4.078882

0.01

3.819686

2.071617

0.911586

0.258577

1.736927

4.077479

0.02

3.632387

2.054405

0.514968

0.310423

1.617278

3.997847

0.03

3477174

2.049013

0.336621

0.313052

1.514942

3.908419

0.04

3.337588

2.024117

0.363141

0.347427

1.408199

3.78989

0.05

3.043458

1.957536

0.267551

0.329549

1.291427

3.658584

0.06

2.814755

1.784974

0.232249

0.273675

1.124818

3.539144

0.07

2.635281

1.538286

0.121453

0.25557

0.790055

3.423321

0.08

2.554128

1.205144

0.104036

0.199834

0

3.261531

0.09

2.094947

0.717159

0.06911

0.125465

3.075494

0.1

1.914202

0

0

0.086418

2.781599

0.11

1.514439

0

2.41639

0.12

0.994252

1.9926

0.13

0.630345

1.560399

0.14

0

0.929184

0.15

0.588183

0.16

0.325644

0.17

0

4. Results
4.1 Semitones

The semitones converted from the average
fundamental frequencies of each tone
produced by each Pa La-u Sgaw Karen
speaker were plotted using line graphs

illustrating the phonetic realization of the
four lexical tones.

The six line graphs show the overview of the
four tones in non-checked syllables and two
in checked syllables. In spite of some
differences in details among speakers, they
reflect a similar pattern (see Figure 1).



Speaker 1

14 |
12 ©
« 10 -
] ]
i £
X :
%2 4 &
2 ~
0 -~ a
0% 25% 50% 75% 100%
Normalized duration
Speaker 3
8
S —
w 6 : o “T g
e -
21 T :
33 4-.—\""‘.7 — 9 @
n TN~ o ~
2 D - S
1 m-
0 S~

0% 25% 50% 75% 100%

Normalized duration

Speaker 5

Semitones
(=2
®
|
Semitones

0% 25% 50% 75% 100%

Normalized duration

Speaker 2
9
T
o
LI e ... ~
5 .
4 A
"e.
- -
S St g ~
24 —_— e - — & — :
1 S w
0 -
0% 25% 50% 75% 100%
Normalized duration
Speaker 4
8 7
7
6
5
4
S~ _ Tso T °
2
1 —— —""T —
0 “a
0% 25% 50% 75% 100%

Normalized duration

Speaker 6

0%

25%

50%

75% 100%

Normalized duration

- - Low Low? —4-— Mid —&— High

High? ----@--- Falling

Figure 1 Semitones of the Pa La-u four lexical tones



In Figure 1, the result of the FO
measurements indicates that the four lexical
tones in Pa La-u Sgaw Karen can be
categorized by pitch height and contour. To
begin with the non-checked syllables, the
generalization was that the low tone was
mid-falling or low-falling. It began at mid or
low range, and fell steadily to the lowest
point of the semitone scale. The mid tone
was mid level or low level beginning at the
mid or low range and staying level or falling
slightly. The high tone was mid-high level.
It began with mid or mid-high pitch and
stayed relatively level in that it rose or fell
for not more than one semitone scale except
for that of Speaker 1. Despite three semitone
scales of pitch contour, the high tone of
Speaker 1 could be concluded to have a
small amount of contour similar to the other
five speakers due to the widest pitch range.
This is supported by the finding of Dilley
(2005), suggesting that tone is relative in a
dualistic way, one part of which is that tones
are scaled relative to an individua’s pitch
range. Moreover, although the high tone of
some speakers began at the mid range
similar to the low and the mid tone, it was
noted that the pitch of the high tone from
25% to 100% was always higher than the
other two tones. The falling tone was high-
falling. It began at a high range then either
fell to mid range (Speaker 1, 2 and 4) or rose
to the highest point at 25% before falling to
mid range (Speaker 3, 5 and 6). Furthermore,
the pitch shapes of the allotones of the high
and the low tones in the checked syllables
were either falling or rising-falling. Although
they shared a similar pitch contour, they were
differentiated by the endpoint. The high tone
always ended higher than the low tone.

According to the semitones of the four
lexical tones in both non-checked and
checked syllables, the phonetic characteristics
of many tones, i.e. the low tones in both
non-checked and checked syllables, the high
tone in checked syllables, and the falling
tone were of a falling or convex shape.
Moreover, it was speculated that duration
was relevant to tonal identity. Among the
tones with phonetically falling shape, the
tone with shorter duration would fall more
steeply than the longer counterpart.
Nevertheless, the different durations of the
tones were ignored in the semitone line
graph owing to the normalized duration
represented by the x-axis. Therefore, it was
interesting to use the method proposed by
Andruski and Costello (2004) to investigate
the pitch contour cues for tone discrimination
in Pa La-U Sgaw Karen as the method
revealed the details of pitch contour and the
durations of tone in real time. Andruski and
Costello (2004) noted that “in languages
with a crowded tonal space, multiple tones
can have similar contours. Even in
languages with few tones, details of contour
shape may be used by listeners for tone
identification.” They proposed the method
of using polynomial equations to model
pitch contour shape in lexical tones. Green
Mong was used as a test case. In the paper,
two kinds of polynomial equations, namely
linear equations (1% degree polynomial
equations) and quadratic equations (2™
degree polynomial equations) were used to
test their hypothesis. It was found that
discriminant analysis using the coefficients
as predictor variables showed a greater
effectiveness of using quadratic coefficients
for tone classification than linear coefficients.



The method of using quadratic equations
and trendlines to analyze lexical tones
proposed by Andruski and Costello (2004)
was adopted in this study in order to
investigate the pitch contour cues for tone
discrimination in Pa La-u Sgaw Karen.

4.2 Quadratic trendlines

A quadratic equation can be applied in
order to analyze lexical tones, especially
contour tones, in languages. The output of
the quadratic equation is the trendline which
can be used to describe and compare the
details of contour shape across tones. The
quadratic trendline shows the direction and
the degree of pitch change, which pinpoints
some interesting pitch contour cues
compared with the semitone-value line
graph. The information carried by the
trendlines elaborates the phonetic realization
of the lexical tones.

A quadratic equation is a polynomial
equation of the second degree. The form of
quadratic equation used in the study of
Andruski and Costello (2004) was y = a +
bx + cx®. However, this current study
followed the form of quadratic equation
generally used in mathematic literature i.e.
y = ax* + bx + ¢ where a and b are
coefficients. Therefore, the a-coefficient in
this study was the c-coefficient in Andruski
and Costello’'s  study. The trendline
generated from a quadratic equation is a
graph in the form of a parabola. The
parabola can open either upward or
downward as in Figure 2.

Figure 2 A parabola opening upward (left)
and a parabola opening downward (right)

However in the case of analyzing tone or
lexical pitch in languages, the quadratic
trendline generated from the value of time
and semitones is always half of the parabola.
This is because the x-axis which represents
time value is never negative.

N~

Figure 3 A half parabola due to the positive
value of the x-axis representing duration

In this paper, the values of time and semitones
were used to generate 2™ degree polynomial or
quadratic equations and trendlines for each
actual pitch contour. As in the example of
Speaker 1 in Figure 4, the y-axis shows the
semitone scale for interpreting the direction and
degree of pitch change while the x- axis shows
the duration in seconds.
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Figure 4 The comparison of the semitone-value line graph (left) and a quadratic trendline fitted
to average fundamental frequencies of the falling tone (right) produced by Speaker 1

In the case of Speaker 1's falling tone, the
quadratic equation for generating this
trendline was y = -178.1x? - 12.90x + 6.867
in the form y = ax? + bx +c. The y-axis of
the line graph (left) represents the level of
pitch height whereas the y-axis of the scatter
plot (right) represents the degree of pitch
change. The line graph indicates that the
pitch height of the starting point of the
falling tone produced by Speaker 1 was
approximately 12 semitones and the lowest
point at the end was approximately 6
semitones. This conforms to the information
conveyed by the trendline of the scatter plot
in that the y-axis indicated an amount of
pitch change of approximately 6 semitones.
While the x-axis of the line graph represents
the normalized duration, the other represents
the real duration indicating a duration of
approximately 0.17 second. The semitone-
value line graph and the trendline both
suggest a similar phonetic realization in
terms of the pitch shape of the falling tone
produced by Speaker 1 in that the line graph
illustrates the overall pitch shape of the
falling tone as high falling and the trendline
also shows the direction of the pitch
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movement as a convex or falling contour.

As in Figures 5-10, it is important to note
that the y-axis of the quadratic trendline
graph on the right does not represent the
pitch height as it traditionally does in the
line graph of hertz or semitone values but
the degree of pitch change or contour.
Besides, the x-axis of the quadratic trendline
graph on the right represents real duration
(seconds) instead of normalized duration (5
equidistant timepoints) as in the line graph
of semitone values on the left.

The quadratic trendlines of the four lexical
tones produced by 6 speakers can be classified
into 3 groups based on the patterns. The main
difference is the pitch movement of the high,
mid and low tones in non-checked syllables.
The other tones, i.e. the falling tone in non-
checked and the high and low tones in checked
syllables, all had a convex pitch contour.

Pattern 1: Linear pitch movement (S1)

The uniqueness of the first pattern was that,
except for the falling tone, all tones in non-



checked syllables had a linear pitch
movement. In other words, the pitch
movement of the low, mid, and high tones in
non-checked syllables was a straight line
(see Figure 5).

As in Figure 5, the trendline on the right
shows that the falling tone had the largest
amount of pitch change and the mid tone
had the smallest. Although the low tone in
non-checked syllables had the lowest
starting point, illustrated by the semitone-
value line graph on the left, the amount of
pitch change was not the smallest.
According to the trendlines, the pitch
movement of the falling tone, the low, and
the high tones in checked syllables was
convex or falling. The pitch movement of
the low tone, mid tone, and high tone in
non-checked syllables was a straight line.
This suggests that in spite of the contour
shape of the low tone resembling the falling
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tone in the semitone-value line graph, the
overall pitch movement was similar to that
of the level tone. This was due to the
different duration of the low and falling
tones. The low tone had approximately 0.1
seconds of duration more than the falling
tone. Longer duration caused the gradual
pitch fall; consequently, the overall pitch
movement was more like a level tone than a
contour tone.

Pattern 2: Curved pitch movement (S2-S5)

All of the tones in the second pattern had a
non-linear pitch movement. Like the other
patterns, the falling tone and the two tones
in checked syllables were convex. The low,
mid, and high tones, in contrast to Pattern 1,
had a curved pitch movement — both convex
and concave. The different shape of
curvature brought about an insignificant
difference due to the small degree of pitch
change (see Figures 6-9).

Figure 5 A comparison of semitones of the Pa La-u four lexical tones (left) and quadratic
trendlines generated from semitones (right) produced by Speaker 1
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As illustrated in Figures 6-9, the tones
produced by Speakers 2 — 5 had nearly the
same pitch-contour pattern. The trendlines
illustrate that no tones had a pitch movement
in an exact straight line. The semitone-value
line graph shows that the overall tone shapes
of the low tone and the falling tone in non-
checked syllables were of a similar contour
shape as for Speaker 1 in Figure 5.
Nonetheless, unlike the linear trendline of
Speaker 1'slow tone, the trendlines showing
the pitch movement of the low tones of this
pattern were convex. With regard to the
other tones in non-checked syllables, the
pitch movement of the mid tone was a wide
concave (S2,5S3,54) or a wide convex (S5);
and that of the high tone was a wide convex
(82,4,5) or an extremely wide concave

which resembled a straight line but not
exactly. (S3). However, the degree of the
pitch change was less than 1 semitone,
leading to an insignificant contour, and they
were reasonably categorized as level tones
conforming to the overall pitch shape in the
semitone-value line graph. The falling tone
was obviously realized as a falling contour.
The pitch-change range was approximately
3-4 semitones except for Speaker 5. What
differentiated Speaker 5's faling tone from
the low tone, which had nearly the same
amount of pitch change, was a rise-fall pitch
contour and shorter duration causing a
steeper contour. In checked syllables, both
the semitone-value line graph and trendline
showed that the low and high tones were
falling and the low tone had greater degrees
of pitch excursion.

Figure 6 A comparison of semitones of the lexical tones in Pa La-u four (left) and quadratic
trendlines generated from semitones (right) produced by Speaker 2



Figure 7 A comparison of semitones of the lexical tones in Pa La-u four (left) and quadratic
trendlines generated from semitones (right) produced by Speaker 3

Figure 8 A comparison of semitones of the lexical tones in Pa La-u four (left) and quadratic
trendlines generated from semitones (right) produced by Speaker 4
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Figure 9 A comparison of semitones of the lexical tones in Pa La-u four (left) and quadratic
trendlines generated from semitones (right) produced by Speaker 5

Pattern 3: Mixed type (S6)

The last pattern combined Patterns 1 and 2
in that the mid and low tones in non-checked
syllables had a straight-line pitch movement
but the high tone in non-checked syllables
had a curved pitch movement as shown in
Figure 10.

As seen in Figure 10, the trendline of the
falling tone shows the largest amount of
pitch change and the pitch contour shape as
high falling. Due to the small pitch change
below 1 semitone and the relatively long
duration compared to the other tones, the
high tone was categorized as a level tone,
conforming to the phonetic realization
illustrated by the semitone-value line graph.
The pitch movement of the low and mid
tones in non-checked syllables was a straight
line, suggesting the characteristics of a level
tone. In checked syllables, the low tone had
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much more pitch excursion than the high
tone; both were realized as falling.

To sum up, the generalization is that in non-
checked syllables, the low tones whose
phonetic realizations were mid falling or low
falling, as the line graphs showing the
semitones on the left of Figures 5-10
indicate, had three characteristics of
trendlines: (1) the pitch movement was a
straight line similar to the level tone; (2) the
pitch movement was convex with wide
curvature nearly similar to a straight line; (3)
the pitch movement was convex but less
obvious than the falling tone, which was
relevant to the longer duration of the low
tone. This suggests that the characteristics of
the low tone were fairly level, similar to the
impressionistic description.



Figure 10 A comparison of semitones of the Pa La-u four lexical tones (left) and quadratic
trendlines generated from semitones (right) produced by Speaker 6

The trendlines of the mid tone and the high
tone, which were level tones, in non-
checked syllables were not always a straight
line. In spite of some curved trendlines, the
range of the pitch change showing in
semitones was narrow, resulting in a less
obvious pitch contour. The contour was not
significant when the degree of pitch
movement was very little (not more than 1
semitone). Likewise, the results emphasize
their realization as level tones. With regard
to the falling tone, the semitone-value line
graph  together  with the trendline
unanimously confirmed the high-falling
pitch contour.

In checked syllables the high tone and the
low tone both had a falling pitch contour
indicated by the direction and shape of the
trendlines. The two tones were distinguished
by the amount of pitch change. The pitch-
change range of the low tones was larger

than the other. The results support the
conclusion that the trendlines illustrate more
detailed information about contour shape.

Table 3 shows the phonetic realization of the
four lexical tones by synthesizing the
information conveyed by both semitone-
value line graph and quadratic trendline.

4.3 Coefficients

As the trendlines of tones across speakers
were not identical, the line graphs cannot
show the generalization and discrimination
of tones well. Therefore, the a- and b-
coefficients of the quadratic equations were
further used to generate a scatter plot in
order to create a model for tonal identity.
The model reflects the generalization of
each tone and discrimination among tones.



Table 3 Phonetic realization of the four lexical tones

Lexical Overall Starting  Endpoint Degree Duratio Pitch
tones shape point of pitch change n movement
Low falling  mid/low lowest Obvious™ long linear /
curved
Mid level mid mid less obvious long linear /
wide curved
High level mid-high high less obvious long linear /
wide curved
Falling falling high low obvious short curved
Low? falling high higher than more than short curved
high? high?
High? falling high lower than less than short curved
low? low?

This model based on the relationship of the
a-and b-coefficients from the quadratic
equations reflects the aspects of pitch
contour shape distinguishing one tone
category from another. The b-coefficient
indicates the initial slope at the intercept.
With the positive b-coefficient, the initial
slope of the contour is upward, and the
negative b-coefficient causes a downward
initial slope (see Figure 11).

Figure 11 Information carried by the b-
coefficients, the dotted circle indicating the
initial slope

19 The criterion for identifying the “obvious’
pitch change was a pitch-change degree of more
than 3 semitones for linear pitch movement and
more than 1 semitone for curved pitch movement

The a-coefficient indicates whether the pitch
contour is concave or convex. A positive a-
coefficient brings about a concave contour
and a negative result in a convex contour. In
addition, when the value of the a-coefficient
is zero, its contour is a straight line. The
amount of the absolute value of a-
coefficients also indicates the size of the
curvature. The larger the absolute value of a-
coefficient, the steeper the pitch contour
becomes (see Figure 12).

\\_/ \
+a a a=20

Figure 12 Information carried by the a-
coefficients



-600

-800

-1000

-1200

a-coefficient : direction & degree of curve

400 | X

-1600

b-coefficient : slope at axis

Figure 13 Relationship of the a- and b-coefficients from the quadratic equations

The a- and b- coefficients from all trendlines
were plotted in the scatter plot to show the
clustering and scattering of the tones
suggesting the generalization of each tone
and discrimination across tones (see Figure
13).

In Figure 13, the x-axis represents the b-
coefficient, and the y-axis represents the a-
coefficient. There are no tones in the upper
right quadrant because positive a- and b-
coefficients indicate a rising contour. The

rising tone is not a phoneme in the tonal
system of Pa La-u Sgaw Karen. Only the mid
and high tones in non-checked syllables are
level owing to the value of a-coefficients (y-
axis) near zero. Although the high tone has a
slightly upward initial slope whereas the mid
tone has a slightly downward initial slope due
to the different positive/negative values of b-
coefficient, they both are categorized as level
tones since the contour is slight and their
overall shapes are relatively straight lines.



The model reflects the different falling or
convex shapes of the low (in non-checked
syllables) and falling tones. The low tones
have a progressive fall indicated by negative
b-coefficient values. Although one token of
the low tones has a positive b-coefficient
value, the absolute value is so small that it
does not show a significant upward initial
slope.

The falling tones have a rise-fall pattern and
a steep fall. The rise-fall pattern is specified
by a positive b-coefficient value. Compared
to the low tones, all of the falling tones have
larger absolute values of a-coefficients,
pointing out the steeper contours. In
addition, having smaller absolute values of
a-coefficients, the majority of the low tones
fall very close to the same space occupied
by the mid and high tones in non-checked
syllables. Therefore, some of the low tones
have a contour shape resembling the level
tone. These values reflect the fact that the
falling tone has a more obvious contour
pattern than the low tone in non-checked
syllables.

Of all the tones, the low and high tones in
checked syllables show the most obvious
rise-fall pattern. All have positive b-
coefficient values and most have extreme
negative a-coefficient values. However, the
low tones have steeper contours as the
absolute values of a-coefficients are larger.

5. Conclusion and discussion

Acoustic analysis confirmed the characteristics
of Pa La-u Sgaw Karen's four lexicd tones
consisting of three level tones and one contour
tone. The line graph of semitones, the quadratic
trendlines, and the model based on the
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relationships of coefficients indicate the
complex of acoustic cues to tonal identity.
Tones in the Pa La-u Sgaw dialect are well-
defined by pitch shape, starting point, endpoint,
degree of pitch change, duration, pitch
movement, and slope.

This research supports the effectiveness of
applying quadratic equations to analyze the
acoustic characteristics of tones in language
as suggested by Andruski and Costello
(2004). In addition, the values of quadratic
coefficients can further be plotted in a
scatter plot to reflect the generalization of
the individual tone together with the
discrimination among tones by showing
clustering and scattering in a particular area.

In fact, an acoustic analysis of the tones in
connected speech was also performed but is
not included in this paper because it did not
show any significant pattern. The variability
of the tones in connected speech could have
resulted from different phonetic environments.
Moreover, the data is too small and thus,
inadequate for statistical analysis.
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Formant transitions as effective cues to differentiate the places of articulation of
Ban Pa La-u Sgaw Karen nasals*
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Department of Linguistics, Faculty of Arts, Chulalongkorn University
Abstract

The Sgaw Karen dialect of Ban Pa La-u, Amphoe Hua Hin, Thailand, has four
nasals: /m/, In/, | | and /y/, that appear in syllable—initial position. Review of the relevant
literature indicates that initial / / has been less studied acoustically due to the lack of
palatal nasals in the consonant systems of most languages. Thus, this Sgaw Karen dialect
is suitable for investigating the place of articulation of nasals.

The acoustic characteristics examined include the duration, intensity, and
frequencies of the formants (resonances) of the nasal murmurs as well as the frequencies
of the formant transitions into the following vowels /a/ and / /. The significance of each
acoustic characteristic as a place cue has been statistically tested with ANOVA and
Tukey’s HSD.

The results confirm the previous findings (Liberman, Delattre, Cooper, and
Gerstman, 1954; Malécot, 1956; Recasens, 1983; Harding and Meyer, 2003) that
transitions provide better cues for differentiating place of articulation for nasals.
Furthermore, this study found that among the formant frequencies in a formant transition,
the F2 transition provides the most effective cue to identifying the places of nasal
articulation, i.e. / / has the highest F2 frequency value at the nasal-vowel juncture,
followed by /n/, ly/ and /m/, respectively. The relational pattern between F2-F3
transitional directions can also aid in differentiating nasal articulation places; however,
the pattern of transitional direction depends on vocalic context. The F2-F3 transitional
patterns among the places of articulation clearly differ in the / / context. In the case of a

! This paper was presented at the RGJ Seminar Series LXXXII: Southeast Asian Linguistics organized by
The Royal Golden Jubilee Ph.D. Program (RGJ), Thailand Research Fund and Research Institute for
Languages and Cultures of Asia, Mahidol University on August 5, 2011. I would like to express my
gratitude to Dr. Chutamanee Onsuwan who was the discussant of the session for her valuable comments
and suggestions.



following /a/, the F2—F3 transitional patterns for /n—/ and /n—/ are very similar and do not
act as a place cue. Although the second nasal formant (NF2) evinces consistent relational
patterns, differences among /m/, /n/, and / / are not statistically significant, implying
their similarity. Likewise, neither intensity nor duration of nasal murmurs can be used as
cues to differentiate place of articulation for nasals.

1. Introduction

In the production of nasal sounds, the oral and nasal cavities are coupled by the
lowering of the velum. As a result, the acoustic characteristics of nasal sounds are more
complex than those of purely oral sounds. In the case of nasal consonants, there is an
obstruction in the oral cavity, but the velum is lowered, allowing air to flow through the
nasal cavity. The nasal cavity acts as the main resonator, while the oral cavity acts as a
side branch, absorbing sound energy. According to Ohala (1975), since the nasal cavity is
fixed in shape and size, the nasal formants caused by resonance in the nasal cavity are
similar for the various places of articulation. The first nasal formant (NF1) is very low in
frequency. Formants above the first nasal formant are low in energy. On the other hand,
the antiformant corresponding to sound energy being absorbed in the oral cavity varies
from one place to another. The shorter the oral tract is, the higher the antiformant
frequency value becomes. The antiformant can, then, serve to differentiate place of
articulation for the various nasal stops.

Place contrast for nasals has been acoustically and perceptually studied to find what
the best cue to place of articulation is. Some studies have found that nasal murmurs
consisting of nasal formants and the antiformant act as place cues. Others have argued
that transitions provide better cues. However, due to the limited number of languages
being examined, only three places of articulation have commonly been investigated, i.e.,
bilabial, alveolar, and velar. The database compiled by Maddieson and Precoda (1984)
reveals that the bilabial nasals are found most frequently in world languages, followed by
velar, alveolar, and palatal, in descending order of frequency. Study of palatal nasals has
been rare. Fortunately, nasal sounds in the Sgaw Karen of Ban Pa La—-u in Hua Hin
District are articulated in four places of articulation, i.e., bilabial, alveolar, palatal, and
velar, thus offering an excellent opportunity to examine the rare nasal / /.

According to Matisoff (2008), the Sgaw Karen language belongs to the Karenic
branch of the Tibeto—-Burman language family. In Thailand, Sgaw Karen people are
mostly found in the northern and western provinces. In this study, the Sgaw Karen dialect
spoken at Ban Pa La-u, located in Hua Hin District, Prachuap Khiri Khan Province, has
been examined. The population of Ban Pa La—u numbers one thousand one hundred and
is made up of Sgaw, Pwo, and Thais. Most of the Karen people are Christian, although



some are Buddhist. Their birth places vary; some were born in the village, some in
Myanmar and some around the Myanmar—Thailand border. My Sgaw Karen informants
speak both Thai and Sgaw. The sound inventory of the Ban Pa La—u Sgaw Karen is as
follows.

Table 1 Sgaw Karen Consonant System

Mannerplace bilabial | alveolar | palatal velar | glottal
stop phpb|thtd |chc kh k
nasal m n .
fricative S X h
trill r
approximant w I j

Only / [ can occur in final position.

Table 2 Sgaw Karen VVowel System

front | central | back
high i u
mid e ) 0
low a

Two diphthongs, /ai/ and /au/, are found.
There are four tones in Sgaw Karen:
Tone 1 is a mid tone with the phonetic realization [33] in non—checked syllables.

Tone 2 is a low tone with the phonetic realization [21 ] or [21] in non-checked
syllables.

Tone 3 is a high tone with the phonetic realization [44] in non—-checked syllables.

Tone 4 is a falling tone with the phonetic realization [452] in non—checked syllables.



To find nasal place cues, both nasal murmurs and formant transitions have been
widely examined. Some studies have examined data from natural speech, while others
have conducted experiments using synthetic speech. The results of these previous studies
suggest that formant transitions provide better cues for differentiating place of
articulation; however, nasal murmurs also play a place—contrastive role. The relational
patterns among the nasal formants and antiformants of nasal murmurs and the formant
frequencies of formant transitions reported in these various studies have been fairly
consistent.

1.1 Nasal murmurs

Nasal murmurs have been found to be potential cues in differentiating the places of
articulation in some studies (Malécot, 1956; Recasens, 1983). Nasal murmurs occur
during the closure phase of nasal stop production and consist of nasal formants (NF) and
an antiformant (NZ). Nasal formants arise from resonance in the nasal cavity, which
functions as the main resonator. Ohala (1975) has argued that nasal formants tend to be
stable across different nasal places of articulation due to the fixed size and volume of the
nasal cavity. Ohala (1975), Recasens (1983), and Harding and Meyer (2003) state that the
first nasal formant (NF1) occurs at about 200-300 Hz and has more energy than other
nasal formants, which occur at higher frequencies. Furthermore, the disappearance of
energy at certain frequencies is the result of energy absorption in the oral cavity.
According to Ohala (1975), the antiformant frequency is inversely proportional to the
length of the oral cavity. A longer oral cavity produces a lower antiformant frequency.
Comparisons of the nasal murmurs for different places of articulation have shown that the
highest to lowest frequency values for NF1 run from /n/ through / /and /n/ to/m/. As for
the antiformant, /n/ likewise has the highest frequency value, followed by / /, /n/, and
/m/. Moreover, the antiformant lies close to a particular nasal formants at each place of
articulation, i.e., NZ is close to NF2 of /m/, NF3 of /n/, NF4 of / / and NF4 or higher of
Iyl. Furthermore, perceptual studies such as Malécot (1956); Dukiewicz (1967), House
(1957), Nakata (1959), Henderson (1978) (as cited in Recasens 1983: 1346) have found
that the murmurs of /m/ and /n/ were quite effective in allowing identification of place of
articulation, with /m/ receiving the highest correct score due to its having the lowest nasal
formant and antiformant of all the nasal stops, and Ohala (1975) and Recasens (1983)
have claimed that /»/ is distinguishable from /n/ and / / due to its higher NF1 value and
the lack of an antiformant in the middle of the nasal spectrum.

1.2 Formant transitions

Formant transitions have been proven to be effective cues in distinguishing place of
articulation for nasals, especially with respect to the second formant (F2). Formant



transitions start from the release of the consonant and move toward the more—or—less
steady state of the vowel. F2 has been the focus of place cue studies since its transitional
direction and frequency value at the nasal-vowel juncture has proven to be a cue in many
acoustic—perceptual studies. Studies on the contrastive role of transitions have shown that
transitions following nasal initials differ by places: a rising transition follows /m/; a flat
or falling transition depending on vowel type follows /n/ (Liberman et al., 1954,
Recasens, 1983) a falling (Liberman et al., 1954) or a slightly rising, falling, or flat
transition follows /y/ and a falling direction after / / (Recasens, 1983). Additionally,
some studies have found that the first formant (F1) and third formant (F3) aid in
differentiating place of articulation (Recasens, 1983; Narayan, 2008).

Although F1 is not usually examined because all final nasals show the same falling
transition, various studies (Recasens, 1983) have found that the degree of fall differs
among the various place of articulation. F1 transitions fall the farthest for / / and the
least for /y/, with /m/ and /n/ lying in between. This means that /y/ has the highest F1
value at the nasal-vowel juncture, followed by /m/=/n/and / /, in that order.

Narayan (2008) has found that the F3 value at the nasal-vowel juncture helps to
distinguish between /n/ and /y/ which have similar F2s. Furthermore, Recasens (1983)
has found that F3 falls between /n/ and a vowel, while it rises after /n/. However, results
for F3 transitions vary from study to study. Some have found that the F3 transition falls
for /m/, In/ and /y/ after vowels and rises for / / (Magdics, 1969; Vagges, Ferrero,
Caldognetto—Magno, and Lavagnoli, 1978; Dukiewicz, 1967; and Fant, 1960, all cited in
Recasens, 1983: 1347), but Recasens (1983) has found that the F3 transition after vowels
falls for /m/ and /y/ but rises for /n/and / /.

This study aims to find effective cues for differentiating place of articulation of four
initial nasals: /m/, In/, I [, and /y/, in the Sgaw Karen dialect of Ban Pa La-u, with the
primary focus being the palatal nasal / /, which has been less studied acoustically. The
acoustic parameters that were taken into account were the intensity, duration, and formant
frequency of the nasal murmurs and the formant frequency of the formant transitions of
/al and / /. Although, a review of the relevant literature shows intensity and duration to
be considered generally poor place cues, they were examined in this study to verify the
previous claims. The hypotheses of this study are (1) that formant transitions, especially
F2, provide better cues for distinguishing place of articulation for nasal stops and (2) that
of the four nasals, /n/ and /y/ share the most similar acoustic characteristics.



2. Methods
2.1 Participants

Seven Sgaw Karen females aged between 19 and 43 were recorded. All speakers had
Sgaw parents; however, their birth places varied. Some had been born on the Thai-
Myanmar border, some had been born in Prachuap Khiri Khan Province, and one had
been born in Myanmar. Females were chosen to avoid variation between genders;
however, the participants’ ages varied because of the difficulty in finding participants and
the limited working time. Given the eight-day time limit, it was hard to find ideal
participants since most Sgaw Karen people had to go to work. Therefore, in order to
complete the field record on time, I controlled age range as much as possible, and most
participants were between 30 and 43 years old, with one speaker of 19 and another of 24.
Despite the wide age range, analysis showed that age had not affected the acoustic
results.

2.2 Corpus and setup

The corpus consisted of two word lists, /a/ and / /. These were chosen because /a/
and / / were the only two vowels that co—occurred with all 4 initial nasal stops. In both
lists, the four nasals /m/, /n/, / 1 and /y/ were in syllableinitial position. Here are the
test words with their meanings: in /a/ context, mal ‘do’ or ma3 ‘wife’, nal ‘you’ or na3
‘ghost’, me2 al ‘front’, yal/do2pal ‘hire’; in the / / context, m 3 *bite (classifier)’,
n 3 “older sister’, 3 ‘easy’ and » 3pa 2 ‘dumb’>. In the /a/ context, ma3 and na3
were substituted for mal and nal in case the recorded sound of words with a mid level
tone was not of good quality®. Although three test words were disyllabic, the syllable
under examination in all these words, except » 3pa 2, was stressed, which was
assumed to have characteristics similar to those of monosyllabic words. Word lists were
recorded in mono through a Sony ECM-719 microphone via a Creative USB Sound
Blaster Play into a Lenovo notebook at a sampling rate of 16 kHz using Praat version
5.2.2.6. The Praat program was suitable for recording in this study due to the limited time

2/ [/indicates a palatal nasal with an offglide.

® Tone numbers 1-4 used here match those given earlier in this paper.

* This happened with only one informant. It was not clear why she uttered words containing /a/ and a mid
tone with more breath. Therefore, words were recorded that had the same structure except for the tone,
resulting in test tokens suitable for further acoustic analysis.



and the surrounding environment. The data were collected over eight days of fieldwork,
and the short time and noisy environment, where uncontrolled sounds from rain, animals,
passing vehicles, etc. could not be avoided, were not ideal for recording. Therefore,
sounds recorded with Praat had to be checked immediately to see if they were clear
enough for further measurement and analysis. The speakers were asked to hold the
microphone about 5” from their lips, which pretesting revealed to be the optimal distance,
and to pronounce each word in the list at least 5 times. The total number of recorded test
words was 280 (8 words 1 x 5 times x 7 participants).

2.3 Acoustic analysis

Two characteristic parts of the acoustic signal were examined: nasal murmurs and
formant transitions of the following vowels. Segmentation was based on waveform and
wide—band spectrogram. Nasal murmurs were measured from the first periodic pulse to
the beginning of the subsequent vowel which was signalled by a high—amplitude periodic
pulse. Formant transitions were measured from the nasal murmur offset to the beginning
of the vocalic steady state, signalled by the end of F2 distortion. See Figure 1 for an
example of segmentation.

Figure 1 Segmentation of nasal murmurs /n/, transition signalled with “t” and /&/ vowel



In the nasal murmur phase measurement were taken of acoustic characteristics
including intensity, duration, and nasal formant frequency. Murmur intensity was
measured at three positions: 0%, 50%, and 100%. These positions were chosen because
the transitional directions in all nasal contexts were the same; therefore, it was not
necessary to measure at additional positions. Murmur duration, corresponding to the
period from the point where nasal murmurs began with the first periodic pulse to the
beginning of the vowel, was measured. Only nasal formants in the / / word list were
examined due to sound quality. The first, second, and third nasal formants (NF1, NF2,
NF3) were measured at 25%, 50%, and 75% of the total nasal murmur duration to ensure
that the frequency values truly belonged to the nasal formants. In the formant transition
phase, the first, second, and third formants (F1, F2, F3) were each measured at five
positions: 0%, 25%, 50%, 75%, and 100% of the total formant transition duration. These
positions were chosen to enable transitional direction graph plotting.” The frequencies of
the nasal murmur formants and of the formant transitions were obtained automatically
using Praat’s formant tracker (LPC analysis).

2.4 Statistics

The significance of each acoustic characteristic as a cue in differentiating place of
articulation for nasal stops was statistically tested with ANOVA (analysis of variance)
and Tukey’s HSD, a multiple comparison test. ANOVA provides the means to test
whether several groups differ significantly. It is suitable only for comparing more than 2
groups. The T-test was not chosen because it is suitable for comparing 2 groups,
resulting in a higher chance of committing an error. However, ANOVA only tells us
whether there are statistically significant differences among groups. It cannot identify
which pair is significantly different. Therefore, Tukey’s HSD is required to find out
which pairs differs significantly.

3. Results
3.1 Intensity

Intensity was not a cue for differentiating place of articulation since it showed no
regular pattern either within a vowel or between two vowels. Below is the intensity in dB

> Nasal formants can be studied by measuring spectra based on observation of nasal formant frequencies or
relative spectral energy changes in low—and high—frequency ranges at the nasal release; however, due to
time consumption in obtaining the values, spectra measurements were not attempted in this study.



measured at three different positions during nasal murmurs. See the average and SD
values of intensity (dB) measured from 0%, 50% and 100% of nasal murmurs in Table 3.

Table 3 Mean (x ) and Standard Deviation (SD) Values for Intensity (dB) during

Murmurs
vocalic context | position | value place of articulation
m n n
0% X 53.07 | 51.07 | 50.43 | 49.05
SD | 6.69 | 532 | 470 | 7.34
a 50% X 58.78 | 56.96 | 53.41 | 54.32
SD | 6.20 | 571 | 5.26 | 6.94
100% X 62.20 | 61.42 | 58.90 | 54.84
SD | 883 | 6.19 | 6.16 | 8.09
0% X 47.69 | 48.10 | 47.13 | 46.53
SD | 488 | 3.81 | 3.16 | 3.64
50% X 54.19 | 54.42 | 54.59 | 52.97
SD | 454 | 350 | 3.25 | 3.13
100% X 59.84 | 59.27 | 58.39 | 57.93
SD | 7.20 | 475 | 4.49 | 4.08

The measurements were submitted to ANOVA and Tukey’s HSD. ANOVA revealed
no statistically significant difference among nasal places of articulation in the / /
context, but there was a statistically significant difference among nasal places at the 50%
and 100% position in the /a/ context with p < 0.01. The results of Tukey’s HSD revealed
that the intensity values of /m/ were significantly greater than those of / / with p < 0.05
at the 50% and 100% position. The intensity value of /m/ was significantly greater than
that of /y»/ with p < 0.05 at 50%, and the intensity value of /n/ was significantly greater
than that of / / with p <0.01 at 100%.

Although some statistically significant differences were found in the /a/ context, they
were not consistent across every position in both vocalic contexts. Moreover, when
compared with studies examining the acoustic characteristics of stops and nasals with
different places of articulation (Trongdee, 1987; Tarnsakun, 1988), the intensity results



showed no regular relational pattern of intensity in different places. Therefore, intensity
could not distinguish nasal places of articulation. This result accords with intensity not
usually being examined as a potential place cue. This may be due to the great variation in
speakers’ speech volume, which is very hard to control.

3.2 Duration

The results show that duration was not a place cue. There was no regular pattern of
real-time duration across four nasals in two different vocalic contexts. Durations in
milliseconds (msec) of nasal murmurs for nasal stops at four different of places of
articulation are shown in Table 4.

Table 4 Duration of Murmurs in Milliseconds

place of articulation

vocalic context | value
m | n 1

X 121 1119 | 175 | 132
SD | 67 | 60 | 108 | 38
X 117 | 124 | 140 | 121
SD | 37 | 48 | 44 | 35

In both vocalic contexts, / / had the highest duration value. In the /a/ context, the / /
duration value was followed by those for /y/, /m/, and /n/, in descending order. In the / /
context, on the other hand, the duration of / / was followed by /n/, /y/, and /m/, in that
order. ANOVA revealed no statistically significant difference in the / / context;
however, the /a/ context produced a statistically significant difference among nasal places
of articulation with p < 0.05. Tukey’s HSD then showed that, in the /a/ context, the
duration value for / / was significantly higher than those for /m/ and /n/, with p < 0.05.
These inconsistent results of relational patterns and statistical differences suggest that
duration does not distinguish place of articulation for nasal stops. Furthermore,
comparison with other works (Trongdee, 1987; Tarnsakun, 1988; Narayan, 2008) did not
show a consistent pattern. This confirms the fact that duration is not usually investigated
as a potential cue to place differentiation. The variation found across vowels may have
been affected by speech rate. The difference in speech rate may lengthen or shorten the
duration of nasals in a non—-systematic way.
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3.3 Nasal formants

Due to sound quality, only nasal formants during nasal murmurs from the / / word
list were examined. However, the NF3 of nasals preceding / / could possibly be noise
formants. Of the three nasal formants, only NF2 produced a consistent relational pattern:
at all three measurement positions /n/ >/ [ > /m/ > /y/. The mean values for NF2 at
different points in the nasal murmur are shown in Table 5.

Table 5 Mean and Standard Deviation Values for NF2 during Murmurs

place of articulation
vocalic context | position | value
m n n
2504 X 1157.85 | 1376.11 | 1338.03 | 1101.53
SD | 227.77 | 422.39 | 280.42 | 146.40
5006 X 1146.38 | 1324.61 | 1303.28 | 1089.84
SD | 18157 | 376.50 | 288.17 | 190.72
7506 X 1108.95 | 1345.61 | 1300.70 | 1046.07
SD | 148.18 | 329.01 | 303.41 | 142.13

ANOVA showed some statistically significant difference among nasal places, with
p < 0.001 for NF1 and p < 0.01 for NF2, but there was no statistically significant
difference among nasal places for NF3. Furthermore, Tukey’s HSD revealed that only the
NF2 values for /n/ and / / were significantly higher than those of /n/, with p < 0.05 for
every measurement position. At 75%, the NF2 value for /n/ was significantly higher than
that of /m/, with p < 0.01. As for the other two nasal formants, NF1 and NF3 did not
produce regular relational patterns across three different positions. However, Tukey’s
HSD revealed some patterns for NF1. The NF1 values for /y/ were significantly greater
than those for /m/ and /n/, with p < 0.05 for every measurement position. Moreover, at
50% and 75%, the NF1 values for /n/ were significantly higher than those for / /, with
p < 0.05. The mean values for NF1 at different points are shown in Table 6.
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Table 6 Mean and Standard Deviation Values for NF1 during Murmurs

place of articulation

vocalic context | position | value
m n n
2504 X 274.61 | 278.98 | 306.37 | 352.46
SD | 78.66 | 57.86 | 55.26 | 93.25
50% X 292.52 | 285.07 | 302.89 | 363.37
SD |108.79 | 57.76 | 54.09 | 83.11
7504 X 317.78 | 293.41 | 297.24 | 386.95
SD |121.21| 59.14 | 53.03 | 90.05

3.4 Formant transitions

Measurements at 0% and 25% were subjected to ANOVA and Tukey’s HSD since
the values at both positions were the two closest to the initial nasals and, therefore, had
the better potential for displaying the different acoustic characteristics of the four nasals.
Consistent relational patterns were found for F2 across nasal places. The F2 values for
/| were the highest, followed by /n/, /y/, and /m/. Mean values for F2 in all four places
of articulation are shown in Table 7.
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Table 7 Mean and Standard Deviation Values for F2 (Hz) during Formant

Transitions
vocalic context | position | value place of articulation
m n n

0% X 1533.37 | 1987.82 | 2620.41 | 1986.56

a SD | 28593 | 169.46 | 90.55 | 292.30
2504 X 1590.03 | 1977.05 | 2514.19 | 1975.71

SD | 254.77 | 180.35 | 85.27 | 215.93

0% X 1006.97 | 1608.91 | 2697.74 | 1134.62

SD | 152.14 | 165.58 | 111.03 | 176.50

2506 X 1032.57 | 1532.44 | 2464.24 | 1150.81

SD | 146.12 | 165.51 | 150.66 | 159.86

ANOVA revealed that all four places differed significantly in both vocalic contexts with
p <0.001. However, statistical results for / / and /a/ contexts differ according to Tukey’s
HSD. In the / / context, almost every nasal pair differed significantly, with p < 0.001,
except for the /n/~/m/ pair, where /ny/ was significantly greater than /m/, with p < 0.05.
The statistically significant difference among nasal places in the / / context reflects the
potential for F2 being a place cue. However, while almost every nasal pair differed
significantly in the /a/ context, with p < 0.001, /n/ and /y/ did not differ significantly,
reflecting their similarity. Scatter plots in Figure 2 and Figure 3 show F2 and F3 at the
0% position in both vocalic contexts.
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Figure 2 F2 and F3 at 0% of formant transitions in the /a/ context

Figure 3 F2 and F3 at 0% of formant transitions in the / / context

In Figure 2, the F2 of /n/ and /n/ overlap greatly. In Figure 3, there was a clearer grouping
of F2s for each place of articulation; however, although /n/ somewhat overlapped with
/m/, this did not have a statistical significance.

As for F1, consistent relational patterns were found at 0% for both vowels and at 25%
in the /a/ context. The F1 values for /m/ were higher than those for /n/, ly/, and / /, in
descending order. At 25% in the / / context, /n/ values were higher than those for /m/,
Inyl, and / /, once again in descending order. However, this did not necessarily lead to
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significant differences since /m/ and /n/ did not differ significantly. ANOVA revealed a
statistically significant difference among nasal places in both vocalic contexts, with p <
0.01. Furthermore, Tukey’s HSD revealed that the F1 values for /m/ and /n/ were
significantly higher than those for / / at both positions in both vocalic contexts, with p <
0.05. Moreover, the F1 values for /n/ were significantly higher than those for / / in the/a/
context, with p < 0.01. At 25% in the / / context, the F1 values for /n/ were significantly
higher than those for /»/, with p < 0.001. However, the fact that the F1 values for /m/, /n/,
and /n/ did not differ significantly, except for one significant difference between /n/ and
Iyl at 25% in the / / context, shows that F1 cannot be a cue for distinguishing places of
articulation.

Furthermore, the F3 values did not show regular relational patterns across nasal
places in either vowel context. ANOVA indicated a statistically significant difference
among nasal places in the /a/ context and at 0% in the / / context, with p < 0.001. Also,
Tukey’s HSD revealed that the F3 values of / / were higher than those of /y/, /n/, and /m/
at 0% in the /a/ context, where / / was significantly higher than the others, with p <
0.001, and /y/ and /n/ were significantly higher than /m/, with p < 0.001. At 25%, the / /
values were higher than those for /n/, /y/, and /m/; every sound was significantly higher
than /m/, with p < 0.01, and / / was significantly higher than /y/, with p < 0.05. The
relational patterns at both positions in the / / context did not show the same pattern
within vowels or between two vowels. Tukey’s HSD revealed that at 0%, the / / value
was significantly higher than those /m/, /y/, and /n/, with p < 0.001, and that /m/ was
significantly higher than /n/, with p < 0.05. At 25%, the /m/ value was higher than those
for ln/, In/, and / /, but the differences were not statistically significant. The inconsistent
relational patterns in both positions, with /m/ having a high F3 value, differing from the
patterns in the /a/ context, resulted from high F3 values for /m/obtained from two
informants. If those values were discounted, the relational patterns at each position would
be similar to those found in the /a/ context. Additionally, Figures 2 and 3 above show that
the F3 values at 0% of the formant transitions in both vocalic contexts are very close. The
irregular patterns of the F3 frequency do not make F3 a good place cue.

Apart from formant frequency comparisons, F2 and F3 transitional directions were
compared across different nasals in both vocalic contexts. The results show that the
relation between F2 and F3 transitional directions in the / / context helped in
distinguishing place of articulation better than in the /a/ context, where F2 and F3 had the
same falling transitional directions for /n/ and /n/. Graphs showing F2 and F3 transitional
directions for each vowel can be found in Table 8.
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Table 8 Mean Values of F2 and F3 during Formant Transitions and F2 and F3

Transitional Directions Following Four Initial Nasals in the /a/ and / / Contexts

. forman ition of formant transition
place of vocalic ormant position of formant transitio
articulation | context frequenc 0 Graph
y (H2) 0% 25% 50% 75% 100%
F3 3136.61 | 3223.08 | 3256.90 | 3280.74 | 3282.79 || e=t ===
a
F2 1533.37 | 1590.03 | 1638.7 | 1673.85 | 1720.81 [+ —
m
F3 3319.62 | 3402.49 | 3456.24 | 3475.71 | 3507.56 [ s=w=a=—
F2 1006.97 | 1032.57 | 1052.77 | 1076.73 | 1108.10 -
F3 3407.83 | 3400.96 | 3378.32 | 3374.83 | 335267 || o
a
F2 1987.82 | 1977.05 | 1936.4 | 1892.36 | 1841.99 —
n
F3 3121.43 | 3326.46 | 3399.61 | 3468.77 | 347417 [ cow=s=+==
F2 1608.90 | 1532.44 | 1419.62 | 1332.78 | 1226.54 [*— ——
F3 3669.07 | 3498.27 | 3367.47 | 3317.05 | 3312.09 [[“ "> =w-a-=
a h__“""""--h___‘
F2 2620.41 | 2514.19 | 2326.26 | 2133.68 | 1978.39
F3 3651.34 | 3312.07 | 3279.88 | 3321.12 | 3365.44 S ——
ﬁ____\
F2 2697.74 | 2464.24 | 1963.57 | 1495.95 | 1289.14 S
F3 3465.31 | 3386.07 | 3336.20 | 3308.43 | 3291.56 f+==s=s-5=2
a
F2 1986.07 | 1975.36 | 1919.81 | 1879.68 | 1831.17 [~ — + *+—*
1
F3 3385.39 | 3388.64 | 3380.63 | 3345.89 | 3385.39 |[w-+=+=+-=
F2 1150.80 | 1161.45 | 1161.33 | 1136.37 | 1150.80
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Table 8 shows outstanding patterns for /m/and / /, namely, F2 and F3 transitions rise for
/m/ and fall significantly for / /. The F2 and F3 transitional directions for /n/ and /y/ are
very similar in the /a/ context; however, in the / / context, F2 falls in formant transition
after /n/, while it rises only a little after /n/, making it look rather flat. F3 rises after /n/,
while it rises only a little after /y/, once again making it look rather flat. From these
results, it can be concluded that F2 and F3 transitional directions depend on vocalic
context.

4. Discussion

The results appear to confirm previous studies’ claims that formant transitions are
better cues (Malécot, 1956; Delattre, Liberman and Cooper, 1955). Comparisons with
other studies reveal that F2 and F3 formant transitional directions after different nasal
places were found to have a regular pattern in most studies (Liberman et al., 1954;
Delattre et al., 1955; Recasens, 1983). On the other hand, formant patterns within the
nasal murmur were inconsistent both within this study at different positions and between
this study and others (Recasens, 1983; Trongdee, 1987). In addition, even though the
relational patterns for NF2 were regular in all three measurement positions and the NF2s
for /n/ and / / were significantly higher than those for /y/, the lack of statistically
significant difference among /m/, /n/, and / / reflects the similarity of NF2 for these
nasals. Therefore, NF2 is not considered a good cue to differentiate the places of
articulation. This might be explained by the anatomical characteristics of the nasal cavity.
According to Ohala (1975), the nasal formants correspond to resonance in the nasal
cavity, which is fixed in size and volume; hence, the frequencies resonating in the nasal
cavity tend to be very close regardless of place of articulation. Therefore, nasal murmurs
probably do not provide place cues. Apart from the results themselves, another difficulty
in the attempt to use nasal formants as place cues is that it is complicated to measure
nasal formants in natural speech. The nasal formant frequencies appearing on the
spectrum were neither clear nor consistent throughout the nasal murmur phase, and it was
hard to separate noise frequencies from those of nasal formants.

F2 being an effective cue is consistent with other works (Delattre et al., 1955;
Recasens, 1983; Harding and Meyer, 2003). Acoustic—perceptual studies have found the
presence of certain F2 transitional directions at each place of articulation to be essential
for correct place identification. The transitional direction rises after /m/, falls after /n/ and
/1, and either falls or lies rather flat after /n/, depending on which vowel follows. The F2
transitional directions of labial, alveolar, and velar nasal consonants arrived at in my
research agree with previous studies on transitional directions of corresponding stops
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(Delattre et al., 1955; Pickett, 1980). The frequency values for F2 at the nasal-vowel
juncture in the /a/ context in the present study were similar to the results achieved by
Recasens (1983), in which / / had the highest value, /m/ had the lowest value, and the
values for /n/ and /y/ fell in between. The difference is that, in Recasen’s study, /n/ and
I/ were differentiated because the F3 of /n/ rose before vowels. In contrast, | found the
F3 of /y/ to fall in a manner similar to /n/. However, the F2 values for /n/ and /y/ in the
/I context differed significantly. Both the F2 values and transitional directions, then, aid
in contrasting places of articulation. F3 showed more than one pattern. This could be seen
in the case of the F3 transitional directions of /y/ which differed in the /a/ and / /
contexts. Moreover, the F3 values of /n/ and /y/ which helped distinguish both nasal
places in Narayan (2008) did not differ significantly in the present study. Therefore, it
could not help differentiate alveolar and velar places of articulation.

F1 is not an effective cue because the patterns are not consistent across studies. A
comparison of F1 relational patterns between the present study and the literature review
in Recasens’s study (1983) shows different patterns. In Recasens’s paper, /n/ had the
highest F1 value, followed by /m/ or /n/ and/ /. In the present study, in contrast, /m/ had
the highest F1 value, followed by /n/, /y/, and / / in descending order. These inconsistent
patterns may reflect language—specific traits or the ineffectiveness of F1 as a place cue.
However, the lowest F1 value of / / can be explained by the oral constriction/F1 rule
which says that “the frequency of F1 is lowered by any constriction in the front half of
the oral part of the vocal tract, and the greater the constriction, the more the F1 is
lowered.” (Pickett, 1980). In producing a palatal nasal, / /the tongue moves towards the
hard palate, forming a constriction at the palate; hence, the F1 value decreases.
Furthermore, the rising of the F1 during formant transitions after nasals likewise accords
with the oral constriction/F1 rule, which also applies to constriction at the lips or teeth. In
producing nasal consonants, oral constrictions occur in the front half of the mouth or at
the lips, whereas there is no constriction in the oral cavity when producing vowels.
Therefore, F1 is lower in nasals than in vowels, and the transitional direction is upward.

The transitional directions of F2 can be explained by the relationship between F2 and
vocal-tract length. A sound produced in a longer vocal tract has a lower formant
frequency. In producing /n/, / /, and /y/, there is an obstruction within the oral cavity,
causing the resonating chamber to be shorter; thus, the F2 rises. On the other hand, during
vowel production, there is no obstruction, so the vocal tract is longer. Therefore, the F2
of a vowel is lower than that of nasal consonants. Consequently, when a vowel follows a
nasal stop, F2 falls during the transition phase. This is true in the /a/ context but not in
the/ / context. Inthe / /context, the F2 rises only a little after /y/, making it look rather
flat. This might be because in producing both / / and /y/, the tongue moves toward the
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velum, even touching it for /y/, so their places of articulation are rather similar. This may
result in only minor changes of the vocal tract, so the F2 values for / / and /y/ are close,
producing a flat transition. In the case of /m/, the resonating chambers of /m/ and vowels
seem to have close to the same vocal—tract length, so the length of the vocal tract may not
be the reason why the F2 of /m/ is lower than that of the following vowel. This may,
instead, be explained by the lip closure which results in a lowering of formant
frequencies (Ladefoged, 1993). Hence, the F2 of /m/ is lower than that of the following
vowel. Consequently, the formant rises from low to high, during the nasal-to—vowel
transition phase

To obtain more concrete results, future research should study both formant transitions
in more vocalic contexts and stops at corresponding places of articulation. This would
help confirm the general characteristics of each place of articulation found in nasal place
cue studies. Additionally, formant transitions are noticeably easier to analyze due to the
clarity of formant frequencies during formant transitions. In contrast, nasal murmurs are
much less clear due to sound quality and the characteristics of the nasal murmurs
themselves. Nasal formants are hard to determine since the formant frequencies shown on
the spectrogram are not continuous and they can be altered by noise formants. Moreover,
the location of antiformants cannot be specified due to sound quality. This situation can
probably be overcome by using extra—high—quality recording equipment; however,
recording during fieldwork makes it hard to avoid surrounding noise.
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Abstract

The Karen are one of the largest ethnic
minority groups living in Thailand today,
residing mostly in the mountainous
ranges along the Thai-Burmese border.
In most previous Karen studies, map
presentation of Karen settlements has
been disregarded. This paper explores the
Karen from the spatial aspect. The study
area covered 15 provinces in western
and northern Thailand along the Thai-
Burmese border. The scope of the study
focused on the village locations of 6
Karen subgroups, namely the Sgaw, the
Pwo, the Taungthu or Pa'O, the Kayah,
the Kayan, and the Kayaw. A survey of
these Karen subgroups settlements was
performed via a questionnaire that was
collected between 2011 and 2012. A
spatial-based technique, the Geographic
Information System (GIS), was used as
a tool to develop a geographical
database of Karen settlements. Further
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analysis was performed to explore the
population numbers of Karen subgroups
and their population change, settlement
distribution,  village size and the
relationship of village locations to
topography. The findings show that the
Sgaw Karen are still the largest Karen-
speaking group living in Thailand today.
The population size of Karen villages
varies largely but their average size is
almost the same. According to the
settlement pattern, Karen villages of the
same subgroup tend to stay close
together. A mixture of Karen subgroups
in a village are found in small numbers.
All subgroups are located on mountain
peaks or at high elevations along the
Thai-Burmese border or along the
provincial boundaries. However, the
Sgaw and the Pwo Karen tend to settle
at a higher elevation than the Kayah and
the Taungthu (Pa’0O) Karen. The
findings also suggest that the role of
GIS is obvious, showing its great
potential for advancing our
understanding of Karen studies from the
spatial aspect.

1. Introduction

Among non-Thai speaking peoples living
in today’s Thailand, the Karen are the
largest tribal group and they reside mostly
in mountainous areas along the Thai-
Burmese border. According to the recent
demographic figures reported by Delang
(2003), there are between four and six
million Karen residing in Myanmar with
a large number in the Shan States and
there are over 400,000 Karen in Thailand.
It has been estimated that there will be more
than one million Karen in Thailand in 2011 if
the Karen in refugee camps and the Karen
from Myanmar who have come to work as
alien labour are taken into account
(Booranaprasertsook 2012). The Karen



are believed to be one of the earliest ethnic
groups to have migrated to Southeast Asia
from the northeast before 1000 AD (“The
Karen Tribal Group of Thailand” 1969).
According to Renard (1980) and Schliesinger
(2000), the Karen living in Thailand came
across the eastern border of Myanmar and
first settled down in the vicinity of present-
day Chiangmai during the eighth century.
The migration of the Karen from
Myanmar to Thailand occurred many
times. However, a huge migration took
place in the middle of the eighteenth
century around the late Ayuthaya and
early Ratanakosin period because of
conflict and fighting with Myanmar. The
Sgaw and the Pwo Karen formerly arrived
to Thailand a long time ago. Both
subgroups are known as people without a
history because their movements cannot
be traced back to their origins. Other
subgroups that have recently migrated are
the Taungthu (Pa'O), the Kayah, the
Kayan and the Kayaw Karen. The
Taungthu (Pa'O) emigrants escaped to
Thailand from Myanmar after 1975 and
later from the State Law and Order
Restoration Council (SLORC) armies. It
was reported that there were 4 principal
Taungthu villages in Mae Hong Son
province in 1996. The Kayah Karen
illegally fled from the Kayah state of
Myanmar to Thailand in small numbers in
the 1940 and settled down in Mae Hong
Son province. The Kayan fled from their
homes in the Kayah state of Myanmar in
1988 and settled down in 3 border villages
in Mae Hong Son province of Thailand.
Finally, in 1994 the Kayaw Karen
migrated from their homes in the Kayah
state of Myanmar to Thailand as a result of
the increase in the tourist attraction of Ban
Nai Soi in Mae Hong Son province.

According to a report of the Center for
Research in Social Systems (1970), the

word Karen was first used by
missionaries and British administrators
in Myanmar in the early nineteenth
century. Each Karen  subgroup,
however, refers itself in its own way,
e.g.,, the so- called ‘Pga K’Nyaw’ by
the Sgaw Karen and the so-called
‘Phloung’ by the Pwo Karen. All of
these terms probably came from a
Chinese origin and mean “men” or
“human beings” (Schliesinger 2000;
Laungaramsri 2003). The Karen tribe has
its own way of life, speaks its own
language and adheres to its own
particular customs, traditions, rituals and
rites. Up to now a number of pieces of
research in Karen studies have been
carried out, covering a wide variety of
aspects including language, culture,
beliefs, costumes and woven fabrics.
Most of these pieces of research work,
however, paid little attention to giving
information about the precise location
of Karen settlements. In these previous
studies, maps, if provided, were usually
drawn on paper by hand and the
locations of data collection were
roughly marked or ignored. The derived
map information thus lacked reliability
and could not be used further by other
agencies.

In 2009, the Karen Linguistics Project
was launched under the sponsorship of
the Thailand Research Fund (TRF).The
research project director is Professor
Theraphan Luangthongkum, Ph.D. from
the Department of Linguistics, Faculty
of Arts, Chulalongkorn University. The
key objective of the project is to
analyze the diversity of languages
spoken by 6 subgroups; namely the
Sgaw, the Pwo, the Taungthu (Pa'O),
the Kayah, the Kayan and the Kayaw.
According to the linguistic study, the
Karen are classified as a tribe that



speaks in the Karenic division of the
Tibeto-Burman speakers, a subgroup of
the Sino- Tibetan language grouping
(Schliesinger, 2000). Each subgroup
distinguishes itself from other groups on
the basis of its communicating
language, style of costume and personal
decoration and hair style (The Karen
Tribal Group of Thailand, 1969). The
study area of the project focuses on
Karen settlements covering 15 provinces
in western and northern Thailand in the
vicinity of the Thai-Burmese border.

In the project, linguistics, in terms of
vowel system and acoustics, was mainly
applied to study the Karen languages.
Field surveys—interviewing and asking
questions of a number of Karen people
in upland Karen villages—were primarily
conducted for Karen data collection. In
doing the field surveys, however, the
linguistic staff were hampered by the
unavailability or inaccuracy of Karen
location maps. This work was
established, therefore, to facilitate the
preparation of maps for this purpose.
This paper differs from most previous
Karen studies because observing the
Karen from the spatial aspect is the key
focus. A spatial-based technique using
GIS has been integrated with the aim of
developing a geographical database of
Karen settlements to map the locations of
Karen settlements classified by the 6
Karenic groups at village level and to
investigate the spatial pattern of the
settlements as well as their relationship
with topography.

In the next section, the background concepts
of GIS and its application to Karen studies
are briefly explained. The study area and its
scope, the data source and methodology,
results and discussion as well as
conclusions are then given in turn.

2. GIS and its related application
to Karen studies

The Karen study inevitably involves
spatially-related work including field
surveys, data collection and the
recording, mapping, analyzing and
displaying of location data. To present
data on a map, two types of data—
spatial and  attribute—are  mainly
involved. Spatial data refers to the
geographical location whilst attributes
data constitute related descriptions of the
location data e.g. collected Karenic
language data and names of Karen
villages. Spatial features are symbolized
on a map in three forms; point, line and
polygon. Their locations are defined by
x and y coordinates in units of a
geographical reference system such as
degrees of longitude and latitude. Prior
to today’s computerized maps, map
making and cartographic display was
always done manually. Drawing
locations of data collection was roughly
defined by hand. In addition, integrating
maps using the overlay technique was
traditionally  performed by simply
superimposing multiple paper maps by
hand. Overlaying maps of different
scales cannot be done.

The  development of  computer
technology led to a big improvement in
geographical technology in the 1960s.
Geographical tools and technology for
spatial data measurement, data collection
and analysis was developed to be more
powerful, especially in the handling of
voluminous data and for performing
complex spatial analysis. Among these
technologies, the Geographic Information
System (GIS) was mainly designed to
manage digital geographic data. GIS comes
with powerful functions for capturing,
storing, querying, analyzing and displaying



data that are linked to locations on the
Earth’s surface. Differing from MIS
(Management Information Systems) such
as the tabular data of Microsoft Access,
GIS provides a geographical database
linking geographical features to their
attributes. To manage many themes of
maps in a study location, GIS uses the
concept of “layer” to organize these
themes. Each “layer” or theme is stored
separately in a GIS database, for
example, a layer of Karen settlement, a
topography layer and a road layer.
Displaying or retrieving these layers
separately or in combination can be
easily performed to serve different user
requirements. GIS also provides a wide
variety of basic and complex spatial
analysis  functions, including the
extension module of geostatistics, 3-D
surface and network analyses. Details of
GIS principles, functions and
capabilities are described extensively
elsewhere, e.g., the textbooks of Tomlin
(1990), Heywood et al. (2002), Longley
et al. (2005) and Demers (2009). The
derived spatially-related information of a
GIS, as a result, has been primarily used
for policy decision making and planning
purposes. Because of its beneficial uses,
GIS is nowadays widely applied in
spatially-related work in the area of
science, social science as well as
humanity studies such as disaster
management, agriculture, urban
planning, and linguistic geography.

For less than a decade, GIS has been
applied to the study of the settlements
of minority groups in Thailand and its
neighbouring countries. Masron et al.,
(2005) employed GPS (global positioning
System) and GIS technologies to capture
the coordinates of the locations of
respondents, to develop a geographical
database and to map the spatial patterns of

dialectal variation spoken by Melanau
speakers in Sarawak, Malaysia. A series
of research works published by Luo et
al. (2000), Wang et al. (2006), Luo et al.
(2007), and Luo et al., (2010) integrated
GIS mapping techniques and spatial
analysis functions with linguistic and
geophysical information to reconstruct the
historical past settlement pattern of Tai
minority groups in southern China and
Southeast Asia. According to Luo et al.,
(2000), the spatial variation for the
pronunciation of the word “rice” in the
Tai Languages was mapped with
topography to locate and reconstruct the
settlement pattern. Their extension work
used place names (Wang et al. 2006),
kinship terms (Luo et al. 2007), and
three Tai toponyms (Muang, Chiang and
Viang) (Luo et al. 2010) to further
explore the settlement patterns in the
study location.

In the case of Thailand, Premsrirat et al.,
(2004)  reported that over 60
ethnolinguistic groups had been found in
this country. However, up to now, a
handful of research works have paid
attention to creating a map showing
settlements of these ethnic groups. The
oldest one, produced by “The Karen
Tribal Group of Thailand” in 1969, is a
map showing undetailed locations of 4
Karen tribes - the Sgaw, the Pwo, the
Kayah (the so-called B’ghwe in the report
paper) and the Pa'O (the so-called
Taungthu in the report paper). Later,
the research work of Premsrirat et al.,
(2004) produced maps at village level
showing the language variation spoken by
these ethnic groups found in the whole of
Thailand. Their work was also the first to
integrate GIS as a tool for storing and
mapping the language distribution of all
ethnic groups in Thailand. Another work
was conducted by Cheewinsiriwat (2010)



to apply GIS for exploring the
settlement patterns of ethnic groups
residing in Nan province, Thailand. In
her study, some  terrain analysis
functions were incorporated to examine
the relationship between the settlement
patterns and the physical environment.
The work, conducted by Puginier (2000),
applied a participatory land use planning
approach using GIS as a tool to produce
land use maps based on data collection at
two Karen villages in Mae Hong Son
Province, Thailand. The most recent
research work was conducted by
Burusphat et. al. (2011). The main aim of
their work was to explore the language
use and language attitudes of the ethnic
groups in the western region of Thailand.
Ethnolinguistic maps and a GIS database
were constructed to help explain the
locations of ethnic groups residing in the
study location.

None of these previous works, however,
recorded and gave details of the
locations of Karen settlements classified
by subgroup. In this paper, the main
objective is to produce a map of Karen
settlements of these subgroups at
village level and explore the settlement
patterns, population size and their
relationship with topography. The result
of the study, to some extent, will be a
reference point for the settlement maps
of Karen subgroups surveyed in 2011-
2012.

3. Study area and scope of study

In this paper northern and western parts
of Thailand in the vicinity of the Thai-
Burmese border covering 15 provinces,
including Chiang Rai, Mae Hong Son,
Chiang Mai, Lamphun, Lampang, Phrae,
Tak, Sukhothai, Kamphaeng Phet, Uthai
Thani, Kanchanaburi, Suphan Buri,

Ratchaburi, Phetchaburi and Prachuap
Khirikhan, were chosen as the study
area (see Figurel).
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Figure 1 Study area

Geographically, the northern region of
Thailand is characterized by north-
south mountain ranges lying in north-
south direction, natural forests and
narrow, fertile wvalleys. There are
different types of agriculture, including
wet-rice farming in the valleys, swidden
cultivation, temperate vegetables and
fruit such as strawberries and lychees in
the uplands. Similar to the North, the
western  region of  Thailand s
dominated by high mountain ranges and
steep river valleys. Western Thailand,
close to the Myanmar border, contains
protected forest areas, including the
world heritage Thung Yai Naresuan-
Huai Kha Khaeng Wildlife Sanctuary.
This region also contains major dams
such as the Bhumibhol dam in Tak



province, the Srinakharin dam and the
Wachiralongkorn dam in Kanchanaburi,
the Kaengkrajarn dam in Phetchaburi
and the Pranburi dam in Prachuap
Khirikhan. Mining is an important
industry in the area. In the study area,
mountain ranges with an average height
of approximately 1,600 meters above
mean sea level border the northern and
western part of the country and mostly
high mountain ranges are close to the
border of Myanmar. These mountain
ranges lie in a north-south direction
extending from the Daen Lao Range
and the Thanon Thong Chai Range in
the North to the Tanaosri Range in the
western part of Thailand. For some
villages, no roads but walking trails are
the only way to visit. Water sources
for the villages are creeks or small
streams in high mountains.

The scope of the study focused on the
village locations of 6 Karen subgroups,
namely the Sgaw, the Pwo, the
Taungthu or Pa'O, the Kayah, the Kayan,
and the Kayaw. The photographs in
Figure 2 show the 6 Karen subgroups
wearing their traditional dress and
personal adornments. The photos were
obtained courtesy of the Karen
Linguistics Project.

The Sgaw | The Pwo The
Karen Karen Taungthu
or Pa'O
Karen

The Kayah The The Kayaw
Karen Kayan Karen

Karen

Figure 2 Photographs of 6 Karen
subgroups in their traditional costumes

4. Data source and methodology
4.1. Data source

The data used in this study came from
different sources. The first data source was
Karen village data. A total of 1,896 pieces
of Karen village data, obtained in 2002
courtesy of the Department of Social
Development and Welfare, the Ministry of
Social Development and Human Security.
Thailand, was made available in a
Microsoft excel spreadsheet containing
information about village location and
estimated Karen population. Village
locations were recorded in the Universal
Transverse Mercator (UTM) geographic
coordinate system in the form of X and Y
coordinates. The village names and
information about the subdistrict (so-called
Tambon in Thai), the district (the so-called
Amphoe in Thai) and the province (the so-
called Changwat in Thai) names where the
villages are located also were included in
the file. It should be noted that the X and Y
coordinates of the village locations as well
as information such as village names were
originally read from the topographical
paper maps of the Royal Thai Survey
Department (RTSD). To do this task, an
approximately 240 map sheets based on the
available L7018 map sheets on a scale of



1:50,000 were used. The estimated Karen
population of each village had been
surveyed and collected many times in the
past (during the period 1985-1988, in 1995
and in 1997) and finally updated to produce
the 2002 data.

Unfortunately, the document had no
record of the population numbers of
Karen subgroups. A questionnaire was
thus constructed and sent by post for
this study in April 2011 to all of the
subdistricts in the study area. The
respondents were selected from the
informants or the officers of the
Subdistrict Administrative Organization
(SAO). The results of the questionnaire
collection were then used as the second
data source of the study. Data collection
was completed within 10 months. The
data used in this study was obtained
from 68.1% of all the observed Karen
villages in the study area from 14
provinces with the exception of
Ratchaburi province. As a result, the
map and the analysis will cover 14
provinces only.

The third data source was the administrative
boundary maps. Thailand’s administrative
boundary maps at subdistrict, district and
provincial level, obtained courtesy of the
Ministry of Transportation (MOT), were
available in vector format in the form of
a polygon shaped file in the latest version
of 2011. These administrative boundary
maps were mainly used for map display
and error checking.

The final and last data source was
topographical maps. Topographical
maps of Thailand are available from
the Royal Thai Survey Department
(RTSD) at a scale of 1:50,000.
However, for national security reasons,
some sheets of topographical maps

covering the areas bordering Thailand
and its  neighbouring  countries,
including the Thai-Burmese border, are
not available to public and can not be
sold by the Department. Therefore, other
sources for topographical maps were
sought. Finally, the topographical map
of Thailand used in this study was
obtained courtesy of the USGS (the
U.S. Geological Survey), namely the
SRTM (the NASA Shuttle Radar
Topographic Mission) digital elevation
data. The SRTM topographical map is
considered to be a uniform representation
of the Earth’s topography that is all-
purpose to users and applications. It is
stored in the raster form of a digital
elevation model (DEM), covering a land
area between 56 degrees South and 60
degrees North latitudes and constituting
about 80 percent of the Earth’s landmass
(Slater et al., 2006). The extraction of
ground heights from the SRTM data was
processed by the interpretation of
Radar satellite data through the digital
image processing  technique of
interferometry (Slater et al., 2006). In
this study, the SRTM topographical
map, specifically called DTED® Level 1,
was available for use at a spatial
resolution of 30x30 m. For more
information about the SRTM data,
visit the CGIAR-CSI website
http://srtm.csi.cgiar.org/.

4.2. Preparation of a GIS database and
cartographic presentation for a spatial
analysis of Karen settlements

Based on the available data illustrated
in the previous section, a geographical
database of Karen settlements was
created under a GIS environment. A
spreadsheet file containing the village
locations in the form of X and Y
coordinates was converted and added as



a vector map layer, represented as point
features. The village map produced
contained information about village
names including subdistrict, district, and
province names. The administrative
boundary maps, having more up-to-date
information about administrative
boundaries in 2011, were also overlaid
with village locations to recheck and
make corrections to subdistrict, district,
and province names. Then, a file
containing the number of population in
each Karen subgroup village, derived
from the questionnaire collection, was
recorded and joined to the village map.
The final map, as a result, had village
locations and village information
including the population of Karen
subgroups. Figure 3 shows a map of all
Karen villages in the study area. From
the Figure, a total of 1,291 villages from
the returned questionnaires, or about
68% of all Karen villages in the study
area, were used for the analysis in this
study.

Map presentation of Karen settlements
was done in two ways. Firstly, the
technique was to produce a map of the
settlement of Karen classified by
subgroups. In this technique, the Karen
villages were symbolized in circles with
different colours based on the Karen’s
subgroups. The second technique was
to produce a map of the settlement of
Karen subgroups classified by population
size. In this technique, the population
size of Karen villages for each subgroup
was classified and symbolized. For both
techniques, a district map, in the form of
polygon features, was superimposed on
the village map to make the resultant map
more complete and easily readable.
However, due to unrest in the area along
the Thai-Burmese border, map
production with a reference coordinate

system was omitted for security reasons.
Map results are shown and discussed in
the next section.

Map of all Karen
Villages
in the study area

Karen vilages
@ without returned questionnaires
& with returned questionnaires

Figure 3 Map of all Karen villages
covering 15 provinces in the study area

It should be noted that although a village
database provides useful information
about Karen settlements, there are some
defects. Careless mistakes such as map
reading errors or wrong entries with data
input into the GIS database possibly
occurred during the map input process.
One inevitable error that should be
highlighted was due to mismatch as well
as misplacement between administrative
boundaries and Karen village locations.
As previously mentioned, Karen village
data was obtained from the Department of



Social Development and Welfare, the
Ministry of Social Development and
Human Security. Thailand—a government
organization that takes full responsibility for
collecting Karen data. The Department
mainly read the Karen village locations
from 1:50,000 RTSD topographical maps.
The RTSD maps have details of
administrative boundaries at provincial
and district level, but no details about
subdistrict boundaries. Therefore,
subdistrict data for all Karen villages was
read from text-based information obtained
from the Department of Provincial
Administration (DOPA)3. In some areas,
the subdistrict boundaries of some Karen
villages had been changed and some
newly established villages had been split
administratively from old villages as a
result of population increase. With the
long reporting delay to other relevant
government agencies, information about
villages was not up-to-date. As a result,
there were many cases where a village
name labelled in one Tambon was located
in a different Tambon or even a different
Amphoe. Also, some newly established
villages could not be found on the RTSD
map. According to the study, errors
involving mismatching and misplacing
villages accounted for almost 2% of the
study area.

4.3. Exploring the relationship between
village locations and topography

To explore the relationship between
Karen village locations and topography,
the village location layer was overlaid

The Department of Provincial
Administration (DOPA) is a government
agency responsible for assigning and
demarcating Tambon (subdistrict), Amphoe
(district) and Changwat (province) boundaries
in Thailand.

with the village elevation layer. Spatial
overlay analysis is commonly used
among GIS applications. Basically when
two map layers are overlaid, information
can be extracted between these two
layers using ‘union’ or ‘intersection’
operations. The ‘union’ operation can
be considered to be the Boolean logic
‘OR’ while the ‘intersection’ operation
can be considered to be the Boolean
logic ‘AND’. In this study, the
intersection overlay function was applied
to extract the elevation of Karen village
locations classified by Karen subgroup.
Summarizing and interpreting  the
relationship between Karen villages and
elevation was conducted using statistical
functions within GIS software such as
boxplot and histogram as shown in
Figure 4 and Figure 5. The results of
the investigation are given and
interpreted in terms of tables and graphs
in the next section.
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Figure 4 An example of a boxplot showing the relationship between the Sgaw Karen’s
villages and elevations
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Figure 5 An example of histogram showing the relationship between the Sgaw
Karen’s villages and elevations



5. Results and discussion

In this section, results based on data
collection and maps produced are reported
and discussed. Firstly, the population
numbers of Karen subgroups in the study
as well as the population change are
investigated. Secondly, the distribution of
Karen settlements classified by subgroup
is examined. Villages of Karen subgroups
classified by population size are also
investigated. Finally, the relationship
between Karen villages and topography is
explored.

5.1 Exploring the population numbers of
Karen subgroup and population change

5.1.1 Numbers of subgroup population by
province

Table 1 lists the population numbers of
Karen subgroups conducted in this study.
The survey was performed based on the
15 provinces in 2011-2012. Ratchaburi
was excluded from the observation
because no questionnaire was returned
from this province. Moreover, some
guestionnaires gave total numbers of Karen
but without the numbers classified by
Karen subgroup. As a result, for example,
the total numbers of Karen in Sukhothai
accounts for 989 people but no value who
filled in all Karen subgroup columns in the
Table.

Overall, a total of 332,754 Karen from
1,291 villages were identified. Of all
Karen subgroups, Sgaw accounts for
76.0%, Pwo 22.8%, Kayah 1.1% and
Taungthu (Pa’0) 0.1%. No Kayan and
Kayaw were found in the study area.
Obviously, the majority of the Karen
population in the vicinity of the Thai-
Burmese border are Sgaw. The number
of the Pwo population places them in

the second place. The Kayah population
accounts for third place and the Taungthu
(Pa'0)’s population are found in small
numbers. As previously mentioned in the
data source section, the numbers here
came back from the collection of about
68% of all observed Karen villages in the
study area. Thus, the correct population
numbers should be more than those
indicated in the Table.

5.1.2 Exploring population change

Two available Karen population sources
were used to compare the population
numbers surveyed by the project. The first
source was the survey work in 1995
compiled by Schliesinger (2000) and the
second source was the survey data in 2002
obtained from the Department of Social
Development and Welfare, the Ministry of
Social Development and Human Security,
Thailand.

The survey work compiled by Schliesinger
(2000) estimated the population numbers of
Karen subgroups in 1995. According to
Schliesinger (2000)*, there were an estimated
245,000 Sgaw, 105,000 Pwo, 2,500 Kayah,
900 Taungthu (Pa’0), 500 Kayan
(Padong), and 30 Kayaw in the whole of
Thailand.

4 Remark: the population numbers of the Kayan
Karen was reported by Tribal Research Institute,
Service and Publicity Section, Chiang Mai, in 1995
while the other subgroups were estimated figures.



Tablel The population numbers of Karen subgroups in Northern and Western Thailand in the
vicinity of the Thai- Burmese Border

Population numbers of Karen subgroups (2012)*
Taungthu

No. Province Total Sgaw Pwo (Pa'o) Kayah | Kayan | Kayaw
1 | Chiang Rai 7,108 6,460 594 0 4 0 0

2 | Mae Hong Son 92,160 63,648 | 18,701 260 2,001 0 0

3 | Chiang Mai 98,155 65,615 | 30,161 0 0 0 0

4 | Lamphun 16,276 13,812 | 2,454 0 10 0 0

5 | Lampang 3,313 2,036 220 0 0 0 0

6 | Phrae 8,158 519 | 6,276 0 1,363 0 0

7 | Tak 85,472 81,684 | 2,754 66 0 0 0

8 | Sukhothai 989 989 0 0 0 0 0

9 | Kamphaeng Phet 495 275 0 0 0 0 0

10 | Uthai Thani 3,284 0| 3,284 0 0 0 0
11 | Kanchanaburi 8,531 4,357 3,797 42 225 0 0
12 | Suphan Buri 1,504 0 1,504 0 0 0 0
13 | Ratchaburi - - - - - - -
14 | Petchaburi 4,788 495 | 2,882 0 0 0 0
15 | Prachuap Khirikhan 2,521 2,521 0 0 0 0 0
Total | 332,754 242,411 | 72,627 368 3,603 0 0

Remark:

1. Data source: questionnaire collection conducted by the project. The respondents were the
informants or the officers of the Subdistrict Administrative Organization (SAO), Thailand in 2011-2012.

However, these population numbers did

calculated.

Nevertheless,

the

overall

not truly compare to those surveyed by the
project. This is due to the fact that
Schliesinger did not give the population
numbers of Karen subgroups classified by
province. Also, details about the survey
method such as how the data has been
surveyed and collected were not given. More
importantly, the survey conducted by the
project was accomplished based on a
collection of 68.1% of all Karen villages. For
these reasons, population change could not be

percentage of population for each subgroup
between these two sources was compared
to investigate the proportion of population
among these subgroups. The result of the
comparison is shown in Table 2.
According to the Table, the proportion of
population of these subgroups in the two
data sources was relatively the same. The
Sgaw Karen are the largest group. The
smaller groups are the Pwo, the Kayah and
the Taungthu Karen in that order. Th



population numbers of the Kayan and
Kayaw Karen surveyed in 1995 were in
small numbers and appeared as 0.0% in
the Table while the survey in 2012 had no
return from these two subgroups.

Table 2 The percentage of Karen
population for each subgroup between the
year 1995 and 2012 compared

Population numbers of Karen
subgroups in comparison
(unit: percent)
Karen

subgroups 1995 data’ 2012 data?
Sgaw 69.3 76.0
Pwo 29.7 22.8
Kayah 0.7 1.1
Taungthu 0.3 0.1
Kayan 0.0° 0.0
Kayaw 0.0 0.0
Total 100.0 100.0

Remark: 1. Data source: the population
numbers of Karen surveyed in 1995
compiled by Schliesinger (2000).

2. Data source: the population numbers of
Karen obtained from the questionnaire
collection conducted by the project. The
respondents were the informants or officers of
the Subdistrict Administrative Organization
(SAO), Thailand in 2011-2012.

3. Kayan population accounts for
0.0014%.

4. Kayaw population accounts for
0.0008%.

Although a  comparison  between
subgroups could not be provided, overall
population change could be observed by
using the second source—the survey data
obtained from the Department of Social

Development and Welfare. As shown in
Table 3, the population numbers of Karen
previously surveyed in 2002 by the
Department of Social Development and
Welfare was comparable to the data surveyed
by the project in 2012. From the table, it is
quite clear that the numbers of Karen
population increased in most provinces,
except in Phrae and Uthai Thani. The degree
of percent increase varied from 5.5% to
44.4%. Classified by 3 classes—below 20%
increase, 20-30% increase and higher than
30% increase, conclusions can be made. The
number of the Karen population in Chiang
Mai, Tak, Lampang, and Lamphun increased
at a low rate. The number of the Karen
population in Mae Hong Son, Chiang Rai,
Sukhothai and Kanchanaburi increased at a
medium rate while Petchaburi, Suphan
Buri and especially Prachuap Khirikhan
increased at a high rate. Overall, it can be
concluded that in the last 10 years the
number of the Karen population in the
study area increased by 10%. In the case of
Phrae and Uthai Thani, the percentage
decrease could possibly have occurred due
to the fact that an observed village had been
divided into two or more villages as a result
of population increase and some newly
established villages were not included in the
survey.

5.2. A map of the spatial distribution of
Karen settlements

This research studied the spatial distribution
of Karen subgroup settlements in 3 aspects—
settlement distribution, village size, and the
relationship between village location and
topography.



Table 3 Population numbers of Karen between the year of 2002 and 2012 compared

Population numbers of Karen
in comparison
Difference
Year Year | (in percent

No. Province 2002* 2012? )
1 Chiang Rai 5,630 7,108 20.8
2 Mae Hong Son 73,650 92,160 20.1
3 Chiang Mai 92,766 | 98,155 5.5
4 Lamphun 13,099 | 16,276 19.5
5 Lampang 2,694 3,313 18.7
6 Phrae 8,298 8,158 -1.7
7 Tak 73,734 85,472 13.7
8 Sukhothai 741 989 25.1
9 Kamphaeng Phet 275 495 44.4
10 Uthai Thani 3,382 3,284 -3.0
11 Kanchanaburi 6,146 8,531 28.0
12 Suphan Buri 953 1,504 36.6

13 Ratchaburi 13,577 - -
14 Petchaburi 3,338 4,788 30.3
15 | Prachuap Khirikhan 1,278 2,521 49.3
Total 299,561 | 332,754 10.0

Remark:

1. Data source: the population numbers of
Karen surveyed in 2002 obtained from the
Department of Social Development and

Welfare, the Ministry of  Social
Development and Human  Security,
Thailand.
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2. Data source: the population numbers of
Karen obtained from the questionnaire
collection conducted by the project. The
respondents were the informants or
officers of the Subdistrict Administrative
Organization (SAO), Thailand in 2011-
2012.



5.2.1 Exploring settlement distribution

A map of Karen settlements was produced
as shown in Figure 6 to investigate
settlement distribution. The Karen villages
were symbolized in circles with different
colors based on Karen subgroups, namely
the Sgaw, the Pwo, the Taungthu or Pa'O,
the Kayah, the Kayan and the Kayaw. It is
obvious that a mixture of subgroups in the
same village is hardly ever seen (see the
magnified area ‘A’ in the Figure), except
in Kanchanaburi (see the magnified area
‘B’ in the Figure). Overall, villages that
contain only one subgroup account for
about 89% of all observed Karen villages
in the study area. That is, the mixture of
subgroups in a village is found to be at
about 11%. By considering them
separately, villages containing only Sgaw
people account for 93% of all villages
where the Sgaw Karen reside. Villages
containing only Pwo people account for
75% of all villages where the Pwo Karen
reside, villages containing only Kayah
people account for 73% of all villages
where the Kayah Karen reside, and
villages containing Taungthu people® only
account for 20% of all villages where the
Taungthu Karen reside. In other words,
the Taungthu people are found mostly
mingling with other subgroups in a
village. The finding thus confirms the
Karen’s social structure, as stated in the
“The Karen Tribal Group of Thailand”
(1969), in that there is much interaction
among the same group and each tends to
live independently from other groups.
One suggestion, however, would be the
case of Kanchanaburi province where a
mixture of Karen subgroups in some
villages such as Saphan Lao village,
Dinso village, and Rai Pa village are

> Only 5 villages where the Taungthu Karen
reside were found in the study area.
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found in almost the same proportion. This
would be an interesting case for linguists
and anthropologists to study as to whether
the social and cultural change in the area
has occurred or not.

5.2.2 Exploring village sizes

Village size reflects how many people
live in a village. Table 4 gives a
summary of village size observed for all
Karen subgroups. According to the Table,
the village size where the Sgaw Karen
and the Pwo Karen reside varies
largely. For example, villages containing
the Sgaw Karen range from 1 to 1,840
people. The village size where the Kayah
and Taungthu Karen reside has a smaller
range compared to that of the Sgaw and
the Pwo Karen. In spite of their range-size
variations, however, one finding is that the
average village size for all subgroups
except Taungthu is almost the same.
Approximately, the average size of a
Karen village is 240 people in the study
area.

Table 4 The village sizes of Karen
subgroups found in the study area

Population
numbers of Mean average
subgroups in village size
a village (S.D)

Sgaw 1-1,840 | 247 people (238)
Pwo 1-1,249 | 298 people (236)
Kayah 4 -572 | 240 people (240)
Taungthu 5-260 | 70 people (106)
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Figure 6 A map of the Karen settlement classified by subgroups

To explore the pattern of village size, the
numbers of population in a village was
classified. In the case of Thailand, up to
now classification of village size has not
been informally set. The National Village
and Urban Community Fund Office,
Thailand, has recently set criteria for
village size using S-M-L classification to
help allocate financial aid to rural villages
and communities (The National Village and
Urban Community Fund Office, 2012). A
Small village is considered to have 500
people in a village, a Medium village
having 501-1,000 people, and a Large
village to have more than 1,000 people.

Some researches such as a survey
conducted by Yoshikatsu et al. (1996)
have concluded that the average size of a
rural village in Northeastern Thailand is
about 500 — 1000 people. Based on the
visual observation and statistics means
applied in this study, the numbers of
Karen in a village have been classified as
4 groups; a village of 1-250 people, 251-
500 people, 501-1000 people, and a
village of more than 1,000 people.

Table 5 gives a summary of classified
village sizes by subgroup. Of all villages
where the Sgaw Karen reside, for



example, villages containing Sgaw people
of between 1-250 account for 66%, Sgaw
people of between 251-500 account for
23%, Sgaw people of between 501-1,000
account for 9%. Villages containing more
than 1,000 Sgaw people account for 2%.
According to the Table, it can be
summarized that the majority of the
village sizes for all subgroups is a village of
1-250 people, the smallest one. This size
of village occupies approximately 65% of
all observed Karen villages. A larger
village size of 251-500 people is found in
the second place. A village size of 501-
1,000 people accounts for the third place
while a village size of more than 1,000
people is hardly ever found.

Table 5 The classified village size of
Karen subgroups

Percent of classified village size
by subgroup
Classification
of the
numbers
of Karenin a
village Sgaw | Pwo | Kayah | Taungthu
1-250 people 66 63 53 80
251-500
people 23 23 40 20
501-1000
people 9 12 7 0
> 1000
people 2 1 0 0
Total 100 | 100 100 100

The distribution of settlement patterns
based on population size of the 4 Karen
subgroups was plotted on a map and
symbolized with different dot sizes as
shown in Figure 7. Overall, Karen
villages of the same subgroup tend to
stay close together.

As shown in Figure 7(a), villages where
the Sgaw Karen reside are generally
distributed over the study locations but
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one big group is mainly in the northern
and western part of the study area. Their
settlements are clearly in a linear pattern
lying in a north-south direction of the
study area. A clearer view of the classified
Sgaw village sizes is shown in Figure 8. In
spite of different village sizes, a similar
pattern can be noticed. Villages cluster
densely close to the Thai-Burmese border.
This area mainly covers the southern part
of Mae Hong Son, the western part of
Chiang Mai, and the northern and western
part of Tak. In Figure 8(c) in which a
village size between 501-1,000 was
plotted, village locations lie mainly along
the provincial borders between Mae Hong
Son and Chang Mai whereas villages in
Tak lie along the border between the two
countries.

Different from the Sgaw Vvillages,
villages where the Pwo Karen reside are
found as a few clusters in the study area.
A big cluster is located in the southern
part of Chiangmai, Mae Hong Son,
Lamphun and Lampang. Another cluster
is located in the southern part of Tak and
the northern part of Kanchanaburi. A
smaller cluster can be found in Uthai
Thani, the northern part of Kanchanaburi
and is connected to Suphan Buri. When
different village sizes were plotted
separately as shown in figure 9, the
settlement appears to be in a linear
pattern lying in the east-west direction.
Interestingly, larger villages (see Figure
9(d)) tend to be located farther from the
country border than smaller villages (see
Figure 9(a)).



(a) Sgaw villages

(b) Pwo villages

(c) Kayah villages

(d) Taungthu
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Figure 7 Map showing the population size of Karen villages classified by subgroup

18




a) Population < 250

b) Population 251-500

c) Population 501-
1,000

%

d) Population > 1,000

Figure 8 Sgaw villages with different population size
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Figure 9 Pwo villages with different population size




A total of 15 Kayah villages were
found in the study area. Villages
where the Kayah Karen reside are
shown in Figure 7(c), small groups
can be detected in the northwestern
part of Mae Hong Son and in the
southern part of Phrae. A few villages
are also found in the western part of
Kanchanaburi.

Only 5 Taungthu villages were found in
the study area. Their village distribution,
as shown in Figure 7(d), locates with no-
pattern. However, they have all settled
along the Thai-Burmese border. Among
all Taungthu villages, the biggest village
size, containing 260 Taungthu people, is
located in the northern part of Mae Hong
Son at Huai Cha Rob village. Of the 5
villages, this is only village that contains
only Taungthu people.

When  superimposing  the Karen
settlements with a topographical map in a
3-D view as shown in Figure 10, one
noticeable point is that the clusters of
settlements in all Karen subgroups are
often on mountain peaks or at high
elevations. The villages mainly lie linearly
along the Thai-Burmese border or the
provincial boundaries. Further
investigation of the relationship between
Karen village locations and topography
will be examined in the next section.

5.2.3. Relationship  between village
locations and topography

In their physical setting, the Karen in
Thailand commonly live in small villages
in mountainous areas at elevations of

between 600 and 1,500 meters above mean
sea level (Delang 2003). The settlements,
as reported by “The Karen Tribal Group of
Thailand” (1969), have some variations
ranging from small upland settlements
placed around the activity of swidden
agriculture (slash-and-burn technique) to
larger permanent valley where villages are
placed around wet rice cultivation. In this
section, the relationship between village
locations and topography for each Karen
subgroup is examined.

Determining by the government agency of
Thailand (Buddee 1985:19) in Delang
2003)), elevations below 200 meters above
MSL are defined as ‘lowlands’, up to 500
meters above MSL are defined as
‘uplands’ and elevation exceeding 500
meters are referred to as ‘highlands’.

Based on the definition above, a
topographical map was  classified
according to 3 classes. These classes were
‘lowland’, ‘upland’, and ‘highland’ areas.
As shown in Figure 11, the classified map
(see Figure 11(a) was superimposed with
Karen villages (see Figure 11(b)) to
observe the preference height of the Karen
settlements. Overall, most  Karen
settlements are at an elevation exceeding
200 meters above MSL. The high
elevation area (exceeding 500 meters
above MSL) in the northern and western
part of the study area comprises the thick
pack of settlements as shown in the
magnified area ‘1’ (see Figure 11(c)). The
lower elevation in the southern part of the
study area, as shown in the magnified area
‘2’ (see Figure 11(d)), has a lower
concentration of settlements.
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Figure 10 A topographical map superimposed with Karen villages
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Figure 11 A classified topographical map superimposed with Karen villages




Statistical calculation was also performed
to observe the relationship between
Karen’s village locations and topography.
The elevation ranges of settlements are
illustrated as graphs in Figure 12 and
Figure 13. Villages where the Sgaw Karen
reside are located at elevations ranging
from 72.0 — 1470.0 meters above mean sea
level (MSL) with an average elevation of

692.2 meters above MSL. Villages where
the Pwo Karen reside are located at
elevations ranging from 47.0 and 1470.0
meters above MSL with an average
elevation of 661.9 meters above MSL. The
village locations of both the Sgaw and
Pwo Karen can thus classify them as a
‘highland” tribe.
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[ : Karen Settlement
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Figure 12 Graphs showing ranges

of elevation occupied by Karen subgroup
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Villages where the Kayah Karen reside
locate at a lower elevation between
112.0 and 908.0 meters above MSL with
an average elevation of 384.2 meters
above MSL. Village locations of the
Kayah Karen can thus be define them as
an ‘upland’ tribe.

Compared to the other observed
subgroups, villages where the Taungthu
Karen reside are located at the lowest
elevation between 103.0 and 414.0
meters above MSL. Their average
elevation is 275.5 meters above MSL.
Based on the examination, the village
locations of the Taungthu Karen can also
define them as an ‘upland’ tribe.

To sum up, the preferential topographical
heights for these subgroups are different.
The Sgaw and Pwo Karen mostly settle at
high elevations in *highland’ areas while
the Kayah and Taungthu (Pa’O) Karen
locate at lower elevations in ‘upland’
areas. Since higher elevation implies less
accessibility and more isolation of the
villages, the Sgaw and the Pwo Karen who
live at higher altitudes may better preserve
the originality of their languages than the
Kayah and Taungthu Karen. Such a
finding may help linguists to further
investigate the variation of languages in
these subgroups more clearly.

6. Conclusion

In this study, a village database of Karen
settlements of 6 Karen subgroups was
produced with the main aim of facilitating
linguists” work. Locations of 6 Karen
subgroups in western and northern
Thailand in the vicinity of the Thai-
Burmese border are the main scope. The
Geographic Information System (GIS), a
spatially-based technique, was used as a
tool to map the Karen village locations.

Further analysis was conducted to explore
the population numbers of Karen subgroup
and their population change, settlement
distribution, village sizes and the
relationship of village locations and
topography. Overall the key findings of
the study can be summarized as follows.

Firstly, among all of the 6 Karen
subgroups, the Sgaw Karen are still the
largest Karen population residing in
Thailand today. The second largest
subgroup is the Pwo Karen. This finding is
in agreement with most previous Karen
surveys such as the study compiled by
Schliesinger (2000).

Secondly, in the last 10 years the total
number of the Karen population in the
study area has increased by 10%. The
numbers of Karen population in some
provinces such as Kamphaeng Phet and
Suphan Buri have increased at an alarming
rate while the population numbers in two
provinces—Uthai Thani and Phrae—have
decreased slightly.

Thirdly, the findings show that the size of
village of all subgroups varies greatly
ranging from small to large ones.
However, their average size is relatively
similar— approximately 250 people per
village. In addition, village size below this
number (< 250 people) applies to over
60% of all Karen villages.

Fourthly, the distribution of Karen villages
is unique and totally different from Thai
settlements. Each subgroup tends to live
independently from other subgroups. The
pattern of their settlement linearly lies
along the Thai-Burmese border or
provincial boundaries due to their being
confined by mountain ranges, hills, and
valleys. For the Sgaw Karen, their
settlements are found clustered mostly



close to the Thai-Burmese border. The
Pwo Karen have settled closer to the
mainland of the Thai Kingdom. The
settlements of the Kayah and Taungthu
Karen are distributed with no-pattern.

And finally, the elevation ranges of
settlements occupied by Karen subgroups
are approximately between 100 and 1,500
meters above MSL. The preferred
topographical height for these subgroups
is different. The Sgaw and Pwo Karen
tend to settle at higher elevations in
‘highland’ areas whereas the Kayah and
Taungthu (Pa’O) Karen locate at lower
elevations in ‘upland’ areas.

The main result of the study, a GIS village
database, provides very useful information in
the spatial dimension and will be used as a
reference map for the settlement of Karen
subgroups surveyed in 2011-2012. Maps of
Karen settlements can help linguists and
relevant researchers to interpret and get a
better knowledge of Karen studies from
the spatial aspect. Also, this information
will be useful for government agencies in
performing rural planning and policy
making as well as setting up action
plans to mitigate problems in upland and
highland areas.
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ABSTRACT

Proto-Karen Worldview as Reflected in the Use of Noun Classifiers
in Six Modern Karenic Languages, Sgaw, Pwo, Pa-o,
Kayah, Kayan, and Kayaw

Theraphan L-Thongkum
Department of Linguistics, Chulalongkorn University,
Bangkok, Thailand
E-mail: <Theraphan.L@chula.ac.th>

In the modern Karenic languages, Sgaw, Pwo, Pa-0, Kayah, Kayan and Kayaw,
there are two major types of noun classifier, i.e. the general or basic type and the
specific one. The former occurs more frequently since its use is less restricted or, in
other words, general noun classifiers are used to classify many more things than
specific classifiers.

Karen speaking people make a distinction between ‘human beings’ and ‘non-
human beings’. There is only one classifier for nouns belonging to the human

category, e.g. /ya*/, [ya>/ and /pra®*/ in N. Sgaw, N. Pwo and Kayan, respectively.
The non-human category comprises animals (animate) and things (inanimate).

Animal species (except mammals) and inanimate objects are classified with the same
set of classifiers depending primarily upon their shape; for example, in Kayan, the

classifier /ba*3*/ which has the semantic feature [+long] is used to classify snakes,

pangolins, crocodiles, eels, millipedes, earthworms, chameleons, as well as needles,
candles, cigarettes, incense sticks, pestles, bangles, roads and so forth.

To reconstruct Proto-Karen noun classifiers with a focus on the general type
and Proto-Karen worldview as reflected in the use of classifiers, a three-step data
collecting method was devised: a general interview, an in-depth interview after
preparing working hypotheses and a final interview based on the devised thematic
word list. The data used for the analysis is fresh and solely collected by the author.
To compare and conclude the research findings, the comparative method was applied.

Six basic noun classifiers were reconstructed: *bra”, *?da”, *?2boN?, *?ba®,

*hma® and *phlon®. To comprehend the worldview of the Karen, the cognitive or
conceptual system of noun classification was analysed using binary and descriptive
semantic features, i.e. [thuman], [tanimate], [xtmammal], [xbig], [+long], [+flat] and
[+round].

*

Paper presented at the International Conference on South-East Asian Languages, organised by
CLI INALCO, CERLOM INALCO and LLF UMR 7110:Paris Diderot-CNRS, Paris, December 17-19,
2009
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ABSTRACT

A Comparison between the Speech of Brass-coiled Necked and Non-brass-coiled
Necked Kayan Speakers: An Acoustic Study

Theraphan Luangthongkum

Department of Linguistics, Faculty of Arts
Chulalongkorn University
Bangkok, Thailand
E-mail: Theraphan.L @chula.ac.th

The Kayan (Padaung, Long-necked Karen) can be found in the province of Mae Hong
Son, northern Thailand. The estimated size of the population is 500-2,800. Kayan
phonology was analysed by Sirinya Khammuang (1998) and Manson (2007).
However, an acoustic study of Kayan speech has never been done before.

The objectives of our research are to analyse the acoustic characteristics of the Kayan
plosives (VOT / laryngeal timing), vowel quality and length (F1, F2 and duration),
tones and their length (FO and the duration of voiced segments bearing FO); and to
compare the acoustic findings from three groups of speakers to see whether there has
been any effect of the brass coils on the speech production of the female speakers who
have worn brass coils around their necks for many years.

In sum, normal FO and VOT values indicate that female speakers with brass coils can
control their intrinsic laryngeal muscles well. The F1 values of the high vowels
suggest that they have some difficulty in moving their tongues vertically. Tongue
movements are controlled by the extrinsic muscles of the tongue connected to the
palate and the hyoid bone. The results of wearing heavy brass coils are: the mandible
is constantly pushed up; the shoulders and the upper areas of the rib cage are pressed
down; there has been atrophy of the shoulder muscles; the extrinsic muscles that are
involved in larynx, neck and tongue movements have been affected. The decreased
space of the upper thoracic cavity can affect breathing when speaking is modified
breathing.  However, compensation for the deformity is possible due to a
synchronisation of the speech organs and muscles. To obtain solid answers, detailed
physiological studies are needed, especially a longitudinal study.
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Conclusions (9)

(5) In every speaker, both male and female, V in the
open syllable has longer duration (length) than
that in the checked syllable, with the ratio 2:1.



Discussions (1)

General problems

e ltis difficult to find suitable informants for the
task, due to a few limitations and conditions:

(1) Speakers with the age above 35 do not speak
Thal.

(2) Kayan women are very busy selling
handicrafts and entertaining tourists to earn
their living and to be able to live in Thailand.



Discussions (2)

(3) Since our informants were reasonably paid for
working with us, they wanted their relatives
and close friends to replace them when they
had other important obligations, therefore, we
had less choices.

(4) No reliable details about the informants since
they are not Thal citizens. The Kayan were
brought to Thailand 10-15 years ago for
tourism business.



Discussions (3)

Unpleasant surrounding noises could not be
avoided during the interviews and
recordings.

The whole working process made the
Informants feel bored, so quite often they
lost their concentration.



Discussions (4)

Technical problems

Even though the acoustic signals looked
alright on the computer screen while
recording at the research site, they did not
show up well or none at all when they were
analysed with Praat. Because of these
defects, a few tokens could not be
acoustically measured.



Discussions (5)

Surrounding noises could not be completely
eliminated, this fact could cause some
Interferences and even small errors in our
acoustic analysis.

The items could not be recorded at random.
Without a definite set of words and a
definite order of words within the set, the
Informants found it too hard to say fluently
the words we wanted.



Discussions (6)

 The results of wearing heavy brass coils
around the neck for many years can be:

(1) The mandible (lower jaw) Is constantly pushed
up.

(2) The shoulders and the upper areas of the rib
cage are pressed down.

(3) There is an atrophy of the shoulder muscles.



Discussions (7)

(4) The extrinsic muscles being involved in the
neck, larynx and tongue moments can be
affected due to constantly stretched neck.

Figure 13 X-rayed pictures showing the skeleton of the neck and the upper
thorax (left) and a drawing picture comparing the deformed shoulder with the
normal one (right)



Discussions (8)

Does the deformity caused by wearing
heavy brass coils have any effects on the
guality of the Kayan sounds produced by
brass-coiled necked female speakers?

In theory, there should be some effects. A
decreased space of the upper thoracic
cavity can effect breathing. As we know,
speaking is a modified breathing. A suitable
volume of lung air is necessary for
continuously long and loud speech.



Discussions (9)

However, a particular way of
synchronisation of the organs of speech
and the muscles involved in the speech
sound production can compensate for a
deformity caused by gradual adding more
colls up to 32 at the most.

When the brass wire Is permanently
removed, the shoulder muscles can
develop and become normal again.



Discussions (10)

To obtain solid answers, more detailed
physiological studies are needed, especially
a longitudinal study, i.e. from having less
colls to more colls and then none, of the
same group of female speakers.

More information on the anatomy and
physiology of speech can be found in
Seikel, King and Drumnight (2009), Kaplan
(1971), McFarland (2008), Raphael, Borden
and Harris (2006), Zemlin (1997), etc.
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Numerals and Classifiers in Modern Karenic Languages and Proto-Karen

Theraphan L-Thongkum
Department of Linguistics, Chulalongkorn University, Bangkok
Theraphan.l@gmail.com

ABSTRACT

A word list of 2,000 items was devised after a brief survey of the Karen
languages spoken in Thailand. The data on Pa-O, Kayan-Kayah-Kayaw and Pwo-Sgaw,
representing northern Karen (NK), central Karen (CK) and southern Karen (SK),
respectively, was collected at many locations by the author between March 2009 and
May 2011. A tentative reconstruction of Proto-Karen phonology was made to aid in the
reconstruction of Proto-Karen numerals and classifiers. Available documents on the
numeral systems of Karenic lanaguages and the other Tibeto-Burman languages were
also consulted to support the author’s interpretation.

The research results indicate that the numeral systems of NK and SK are decimal
while those of CK (except Kayan) are more complex owing to the use of mixed systems,
e.g. so> swa® (3x2) ‘six’ (base-3 system), Iwi* swa> (4x2) ‘eight’ (base-4 system), etc.
as in Kayah. Also, there is harmony of the vowel in the word meaning ‘one’ and the
following classifier, e.g. ta" ba" “a piece of flat object’, to" bo" ‘a piece of long object’,
to" plo™ “a lump of..., a ball of...” and so forth. This finding suggests that CK numerals
and classifiers cannot be separately studied.

The numeral system of Proto-Karen is decimal. The etyma of PK numerals ‘one’
to ‘ten’ including ‘hundred’ and ‘thousand’ are given. The use of classifiers reflects their
world view, i.e. SHAPE is more important than SIZE.
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Background (1)

Distribution of the Karen in Myanmar and Thailand

Background (2) Background (3)

Pa-0 Pwo

Kayaw

B Karen population in Thailand: 438,131
(Ministry of Social Development
and Human Security, 2002)
Kayah
Kayan

Sgaw
Demical system Combined system
y (Multiplicative and additive)
== | ]
Pa-O Kayan Pwo Sgaw E.Kayah Kayaw
ONE t-1 t-11 ~33
ONE tav2t tall ~la22t  all ~lap2 o WO ne® iss
31 153 i35 55
st%mm " M_ \ _A_a“m §w_w THREE $o% 50
som e sal] S . .
FOUR Iwis? 1i%
ip ~C e ars i53 jil
_uor“,w,: lip Iwi Iwi FIVE e g3
FIVE nats ne?s o jeoo jett SIX 50% swa*® $i%5su3
SIX sust chuss Xou® Xi3 SEVEN 503 swa® t-1t 50% ne®®
SEVEN o 5 s 045 EIGHT Iwi33 swa*® 1i33 su33/-xolt
ni nte nte nwi ] h
EIGHT  set chau? X072t X045 NINE Wi swa’® -1 s0% Khi*®
TEN cha® 6%
NINE kot khwi®? khwi® khwi®?
TEN it thi®? chei®® che




Vowel harmony and tone sandhi in
N+NUM+CLF phrases

E\‘f

Proto-Karen numerals (1) m

Proto-Karen numerals (2)

Proto-Karen numerals (3)

Proto-Karen classifers

®m CLF [+human] *bra”

®m CLF [-human +4-legged animal] * do”
B CLF [+animate +flat] * ba®

B CLF [t+animate +long] * boNA

B CLF [+animate +round -big] *phlon®

B CLF [+animate +round +big] *hma*

Conclusion (1)

® Numerals show various irregular
correspondence patterns resulting from vowel
harmony and tonal sandhi in NUM+CLF
phrases and also from language contact.

m Comparable fresh data collected by one person
helps make the reconstruction of PK numerals
and classifiers possible.




A

L

Conclusion (2) =

m PK numeral system is decimal (base-10) but
decimal and combined systems in modern
Karenic languages.

= Small numbers from 1-5 and big numbers:
10,100,1000, have been preserved quite well
in all Karenic languages.

AW

Conclusion (3)

= According to the Karen world view, SHAPE is
more important than SIZE.

® \With neither [+human] nor [+4-legged mammal],
the rest of [+animate] and [-animate] share the
same classifiers, i.e. [+flat/1-dimension],
[+long/2-dimension] and [+round/3-dimension].
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Proto-Karen (*k-rjap™) Fauna

Theraphan Luangthongkum
Department of Linguistics, Chulalongkorn University, Bangkok

theraphan.l@chula.ac.th

A wordlist consisting of 2,000 items with English and Thai glosses divided into 21
sections based on semantic fields was devised. The data on the six Karenic languages spoken in
Thailand, i.e. Pa-O (two varieties), Kayan, Kayah, Kayaw, Pwo (two varieties) and Sgaw (two
varieties) was collected by the author at many research sites in Thailand from January 2009 —
January 2012, sponsored by the Thailand Research Fund (TRF). The cognate words found in the
Bwe Karen Dictionary (Henderson, 1997) were added and other available publications were also
consulted (e.g. Jones, 1961; Burling, 1969; Shintani, 2003; Manson, 2009, etc.).

To analyse the patterns of sound correspondence, the comparative method was applied
with an awareness of areal linguistic features due to language contact. A Proto-Karen (*k-rjan®)

phonology and lexicon were reconstructed. With regard to the Proto-Karen phonology, the
relationship between the onsets and tones is rather straightforward, so it is not difficult to
reconstruct, unlike the rhymes which, in some cases, are problematic resulting from vowel
harmony and the loss of final consonants.

In this paper, the reconstructed forms of Proto-Karen and modern Karen animals (about 60
species) will be presented. An appendix with the Proto-Karen tones, onsets and rhymes will be
provided.



Examples of Proto-Karen (*k-rjan™) Fauna

PK N. Pa-O S. Pa-O Kayan Kayah Bwe Kayaw N. Pwo S. Pwo N. Sgaw S. Sgaw Gloss
*jow® ju53 (B3) ju55 (B3) ju11 (B) jo11 (B) ju11 (D3) ju11 (B) jou11 (B3) jou33 (B3) jill (B3) ji31 (B3) ‘rat, rodent’
*jow® wi” ~wi (A3) ~wi (A3) - ~will (a3) ~wi (A3) ~wi (A3) ~Wei® (a2-3) ~wei! (A2-3) ~wi A ~wi (A3) ‘mole’
*jow® khan® ~khan® (a12) ~khan*!(a12) ~khan®® (a1-2) - ~khe®® (a12)  ~kho™ (a12) ~kh#®® (ay) ~kho= (A1) ~kho® (a) ~kho™ (a12)  ‘bamboo rat
“khwi® kwi® @12)  kwi* @12  khwi' @  khwit'e) khwi*@)  khit' @) khwi® 120  khwi® @12 khwi®" 812 khwi*® B12) ‘chameleon’
*ple?® ple?® (03) ple®™ (p3) ple?® (o3) pla® o3  blit! o3 ple** o) ple’ (p3) phle” s  phle” (3  ple* o3) ‘skink’
*?(gB de®® @12 de®® g1-2) dait! g) di** 8 di® @) di** @) di® @12 di® B1-2) de®! g1-2) de® (812 ‘frog’
“deBsow®  ~su® rz  ~suP 12 ~0u' g ~so'! () ~0u*® (g) ~su'! B ~sou® @12  ~sou® @12 ~sit (B1-2) ~si® (B1-2) ‘toad’
*row® ru® (B3) ru>® (B3) routt (B) rot! (B) Ru* (B) rutt (B) you11 (B3) you33 (B3) yi“ (B3) yi31 (B3) ‘snake'
*tham” tham® a2y tham®* (a12) than™ a1y the® (a1 the®™® (arg)  tho™ (A1) - tha>® (A1) - - ‘bear’
*tho® - - thau'! @) thu'! g) tho® () thu'! @) thu®® @12y  thu® 12y  tho™ g1y  thu® 1y  ‘bird
*tho® wi®  ~Iwi> @3) ~wi® (8 ~lwitt @) witt @ ~wi® () ~li @) ~lei'! (3) ~wi*® (B3) ~lwi! @3) ~lwi*! (83) ‘dove’
*tho® bra*® - - ~pra’® o3  ~phre** s ~ba' (3) ~pro® o) ~cja’®! (o3 cha®™® (ps) ~bya”? 3  ~pya't (o3 “peacock’
*|ekP le”* (3 lik* (p3) li*? (pg) 1a* (p3) le! (p3) 1e® o) lai** (p3) lai?® (3) li*? pg) lai'! (p3) ‘hawk’
*chjaN® chja® 12 chja® (a2 chi® (a1 cha®® (a2 fi*° (1) chi® (a12)  ch&® (ay ch3> (a1 cho® () cho™ (a1-2) ‘chicken’
*chjaN* gra® ~sa” (83) ~ea> (83) ~ca' (8) ~khre'! @) - ~ca'! @) ~-xa" (83) -xa® (83) -xa' e3) -xa* (e3) &:;k?:sect
*rop® ron > ®3) ron > (893) ro'! g o' (e) - ra't ) yéull (B3) y(”)u33 (B3) ya“ (B3) yi31 (B3) ‘weevil’
*hl/’log® lon> (e3) lon® @12  lo' lo™ (@) 10% (&) lo' () 13U (B1-2) 16U (81-2) 1% (B1-2) 1i* (B1-2) “maggot’
*t-swa’® Eg;_zzl) wa'™t g o2 U™z swa> (1) - su® o) wa’? g wa’® o3 su™ (p1-2) sou’ (p12)  ‘land leech
*chwe® chwe® @12 chwe® @12 chwel(g) chwa®! @) stss (B) che!* @) chwe*® 812 chwe® B12) ChW83l~(Bl—2) chwe® (g12) ‘cray
*khey® Ki®® (81-2) - khi'* 8) kho't®  khi® @) khi'* ) khei® 120  khei® 12  khi*' @12)  khi® @12  ‘tick
*dan® tharg % (3 t91355 (B3) to™ @) o't (8) do® B) o™ @) tha'! s3) th3® (B3) to! (83) to’ (B3) ‘ant’
*Kkhe* ke®' (ar2) ke a2 khai® (arg)  khi® a2 khi® (a)  khi® a2 khi® (an khi®® (a1) khe®® () - ‘tiger
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Eighteen Karenic Groups in
Myanmar (Ethnologue, 2009)

Pa-O Brek Paku l
Lahta E. Kayah Sgaw
Kayan W. Kayah Wewaw

< Bwe Yinbaw Zeyein _Z
{ Geko Yintale E. Pwo

Geba Manumanaw W. Pwo




Six Karenic Groups in Thailand

Pa-O
Kayan
Kayah

Kayaw
Sgaw
Pwo




Karen Settlement Areas and Population in Thailand (2012)
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Previous Works on Comparative
Karen

Haudricourt (1946, 1953)
Jones (1961)

Burling (1969)

Solnit (2001)

Manson (2009)
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Previous Works on the Classifications
of Karen

Jones (1961)
Burling (1969)
Kauffman (1993)
Bradley (1997)

Manson (2001, 2011)
Shintani (2003)
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Obtaining Fresh and Compatible Data

o Choosing languages and varieties

o Devising a wordlist of 2,000 items with
English and Thai glosses divided into 21
semantic domains (Fauna = 128 items)

o Eliciting data by interviewing male native
speakers at different research sites

o Comparing and reconstructing PK
phonology and lexicon
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Representatives of the Three Major
Branches (Geographical Base) |

Northern Central Southern

Pa-O (2 varieties) Kayan Sgaw (2 varieties)
E. Kayah Pwo (2 varieties)
Kayaw
Bwe (Henderson, 1997)




Theraphan L-Thongkum Slide 09

Protoform *k-rjan® (Karen)

Autonames:  ka' jan>3 Al (Kayan)
kell jell A3 (E. kayah)
k933933 A3 (Kayaw)
(pya’®?) ka' no®3 A3 (sgaw)
Other names: ka'raan?!, ka riag®! (central Thai)

jaa1333 (Northern Thai)
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Regular Sound Changes of the *-an
Rhyme

Example: PK *lapn” ‘to descend’

Pa-O: lap®*A3 (N.) Kayaw: 1933A3
lan** A3 (S.) Sgaw: 1933 A3 (N.)
Kayan: lan?3 A3 1933 A3(S.)

Kayah: lell A3 Pwo: 183 A3 (N
Bwe: la’3A3 1531 A3 (S.)




Theraphan L-Thongkum Slide 11

Proto-Karen Phonology

o The tones, onsets and rhymes of !
Proto-Karen phonology with some j

lexical examples can be found in

Figure 1, Table 1 and Table 2 of the
Appendix.
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Proto-Karen Tones

o How many tones should be reconstructed,
two, three, four or six? There are different

opinions, as follows: 0
Haudricourt (1946, 1975) 2/3 A B/ABFP
I Jones (1961) 2 o !
Burling (1969) 6 12347 72 a
Shintani (2003) 4 1223
Manson (2009) 4 *A *B *B” *C | |
> Luangthongkum 3 *A *B *D
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Tonal Development in Modern Karen
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Proto-Karen Lexicon: Fauna (1)

o Cognates were found in all languages and
varieties with regular sound changes.

*dopB ‘ant’ *thwiP? ‘dog’ N
*k-hne® ‘honey bee’ *(tho®) lwiP ‘dove’ m
*p/b-naB ‘buffalo’ *?de® ‘frog’

*kwiB ‘chameleon’ *jow® ‘mouse’

i | *chweB ‘crab’ *tho'™® ‘pig’
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Proto-Karen Lexicon: Fauna (2)

o Cognates were found in the Central and Southern
branches.
*p-?de ‘rabbit’  *thoP ‘bird’ m
| o Cognates were found in the Northern and Central
branches. _Z
L *da™ “fish’ *hoB ‘ox’
> *jajA ‘serow’ *s-pwiP ‘water snail’ ]




Theraphan L-Thongkum Slide 16

Proto-Karen Lexicon: Fauna (3)

o Could be Austroasiatic loans (Monic, Waic)
*chjaNA ‘chicken’  *k-chan® ‘elephant’

*k-sreT ‘horse’ *hlanA/B k-da?P ‘vulture’
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Proto-Karen and Proto-Tibeto-Burman (1)

PK
*d-khejA
*t-khro?P
*thwib
*kliA/kli?P
*swiNB

PTB Gloss
*d-key, *d-koy ‘barking deer’
*d-yuk ‘sambha deer’
*kwiy, *kwoy ‘dog’

*s-liy, *s-lay ‘flea’
*sar, *Sar ‘head louse’
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Proto-Karen and Proto-Tibeto-Burman (2)

PTB Gloss
*bwiy, *bwoy ‘mole’
*kye.l, *kyi[.]l ‘serow’
*b-ru.l ‘snake’
*s-ley ‘squirrel’




Discussion (1)

o Contact relationship

N. Pa-O

Shan

S. Pa-O

Mon

Pwo

Mon
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Discussion (2)

o Genetic relationship

A V] B

Sino - Tibetan Sino - Tibetan

/\ /\

| | Sinitic Tibeto - Karen Sinitic Tibeto - Burman

Tibeto - Burman Karenic Karenic
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Discussion (3)

o The names of some aggressive wild
animals, such as no. 4 ‘bear’, no. 68 ‘tiger’
etc., have become taboo words and have
been replaced by euphumisms as in Sgaw
Karen.

pictures were shown to them during the
inferviews.

' o The Karen language consultants could Z
i quickly recognise the animals when the I
7
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Discussion (4)

o In the modernised mountainous areas of
Thailand, it is noticeable that children
remember fewer and fewer animal names
in their own languages, especially non-
domesticated animals, due to compulsory |
education with Thai as the medium of I

)

instruction, good transportation, the mass
media and tourism.
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Discussion (5)

o In the near future, it is likely that only a I
few Karen animal names will be in the m

lexicon.

o Sooner or later a similar phenomenon
will occur in Myanmar.
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Further Research

o A decrease of Karen words with an
increase of Thai loanwords for animal
names could provide a good case
for studying “language change in

|

| progress” or “change in apparent zZ
time”, with regard to vocabulary loss I

I and morphological change as well y
b as sound change. <
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Language Change in Progress: A Case Study of Southern Pwo Karen Animal Name Words
Theraphan Luangthongkum
Department of Linguistics, Chulalongkorn University, Bangkok

Theraphan.l@chula.ac.th

This paper is a continuation of the author’s previous paper on Proto-Karen Fauna
presented at SEALS 22 in May 2012. Seventy animal names selected from the seventy-three
reconstructed Proto-Karen forms were used as a starting point. To conduct field research
about 10 days in May and July 2012 for this present study, twenty Pwo men divided into
two groups, 45-60 and 20-40, representing old and adult speakers, respectively, and ten Pwo
boys (9-15) representing young speakers, were individually interviewed in Thai by the
author at I-mat and I-sai villages in Kaen Makrut sub-district, Banrai district, Uthai Thani
province. Animal pictures were shown to them during the interviews to ensure their
recognition of each animal and its name. The research findings indicated that the two
younger age groups (9-15 and 20-40) had lower lexical ranges compared to the older age
group (45-60). Nowadays, with a decrease in hunting and an increase in transportation,
compulsory education, mass media, rural development, tourism and so on, the younger
groups are less and less familiar with wildlife. This contributes to native lexical attrition and
lexical shift, i.e. increasing the use of Thai loanwords when it is necessary, since they are
bilingual in Pwo and Thai. The research result can be regarded as evidence to support the
concepts of “contact-induced language change” and “language change in progress or in

apparent time”.



Language Change in Progress:
A Case Study of Pwo Karen
Fauna

Theraphan L-Thongkum
Department of Linguistics, Chulalongkorn University

Bangkok, Thailand
Theraphan.l@chula.ac.th

Paper presented at ICSTLL45 organized by
Nanyang Technological University
Singapore, 26-28 October, 2012
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Outline of the presentation

 Research objectives
 Conceptual framework

* Field site

e Speech community
 Language contact situations
e Methodology

e Results
e Conclusion
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Research objectives

e To study lexical change in progress by
investigating the knowledge of animal names
among Pwo Karen speakers in three age
groups: 45-60, 20-40 and 10-15.

e To predict the attrition and retention of the

animal name words from the present to the
future.
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Conceptual framework

“Contact Linguistics”

e Weinreich, U. (1968)

e Weinreich, U., W. Labov
and M. Herzog (1968)
e Labov, W. (1994)

e Thomason, S.G. and T.
Kaufman (1988)

Thomason, S.G. (2001)
Thomason, S.G. (2006)
Thomason, S.G. (2005)
Sankoff, G. (2004)

Myers-Scotton, C. (2002)
Winford, D. (2003)
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Field site (1)

Uthai Thani is a province in the north-western
region of Central Thailand.

It consists of eight districts. Muang,
Nong Khayang, Nong Chang, Thapthan,
Sawang Arom, Lan Sak, Huai Khot and Ban Rai

In the 60’s and 70’s, the mountains and jungles
in the districts of Lan Sak, Huai Khot and Ban Rai
were heavily infiltrated by communists.

The mountainous areas of the three districts
have been modernized since the 80’s.
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Field site (2)

e Kaen Makrut, founded in 1917, is one of the
eight sub-districts of Ban Rai District.

 This mountainous area, where Pwo Karen
speaking people live, is part of Huai Kha
Khaeng Wildlife Sanctuary, a UNESCO world

heritage site.

 There is a centre for the promotion of cold-
climate plant agriculture.
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Field site (3)

The total population of Kaen Makrut Sub-district
is 1,367, mostly Pwo Karen peasants and
labourers (95%).

Every village in Kaen Makrut has electricity, a
water supply and public telephone.

There are three schools (from kindergarten to
secondary level), one hospital, one health-care
centre, three Buddhist temples and a few tourist
attractions.

Seven Pwo men are members of the Sub-district
Administrative Committee.
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Huai Kha Khaeng Wildlife Sanctuary (office)

Tai
Mai Khlong Angwa 2
Mai Khlong Angwa 1

Khlong Salao

Chao Wat Phu Bon

Mo Kho

Ban Rai Municipalit -




I-mat & I-sai speech community (1)

I-mat & I-sai villages were selected as the
speech community for investigating
progressive lexical change, i.e. animal name
words.

The Pwo Karen living in I-mat & I-sai, about
three kilometres apart, always share
administrative, social and cultural activities,
so together the two villages are regarded as a
single speech community.
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I-mat & I-sai speech community (2)

e |-mat & I-sai are 27 and 24 kilometres,
respectively, from the municipality of Ban Rai
District.

* They can be reached within half and hour by
car, due to good road.

e Some families send their children to schools
in town.

11/28



12/28



I-mat & I-sai speech community (3)

 The two villages share a school, a temple and
a hospital.

 The office of the Unit 73 of the Social Welfare
Development Department and home stays
are located in I-mat, while a centre of Karen
cloth weaving is in I-sai.

 In December and January of every year, I-mat
& I-sai become important tourist attractions.
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I-mat & I-sai speech community (4)

Being members of the “Little Guide
Programme”, children can earn a lot of
money during the high season.

Strawberries and other local agricultural
produce and handicrafts are for sale along
the road from I-sai to I-mat.

Tulips and lilies are displayed in the garden of

the Social Welfare Development (Unit 73)
which is located in I-mat.
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I-mat & I-sai speech community (5)

The total population is 343(189 + 154).

Four generations of Pwo Karen speakers defined
by age group and their degree of bilingualism
can be found in this speech community: above
70, 45-60, 20-40 and below 15 years old.

In everyday life, the 70* age group (rare) uses
more Pwo and the 15™ age group uses more Thai.

No problem for outsiders in communicating in
Thai with the Pwo in the four age groups
because they are bilingual.
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Language contact situations (1)

Code-switching between Pwo and Thai is very
common.

Some Pwo men and women are married to
outsiders, i.e. Lao Wiang, Lao Khrang and Thais;
however, only Pwo and Thai are used in the
households.

Thai is used in classrooms, public places and
when outsiders are present.

Young Pwo married couples speak Pwo to each
other but speak Thai with their children.
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Language contact situations (2)

Young people always visit the downtown of Ban
Rai District on Friday evenings and at the

weekend for some social activities and special
food.

Watching television is their favourite pastime.

Mobile shops with loud speakers advertising
their merchandise in Thai come to I-mat and I-
sai villages almost everyday.

Many men and women in the 20-40 age group

have had an opportunity to work in the towns
and cities of Central Thailand.
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Methodology (1)

A word list with 70 animal name words
selected from the reconstructed forms given
in my paper on Proto-Karen (*k-rjan®) fauna
was devised. (See Appendix in the handout.)

* It was used as a guideline for interviewing 30
Pwo-Thai bilinguals divided into three age
groups: 45-60(45-58), 20-40(23-40) and 10-
15(9-13), 10 in each group.
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Methodology (2)

Each language consultant was separately
interviewed in Thai for about an hour.

Animal pictures were shown to them during
the interviews to ensure their recognition of
each animal and its name.

They were told that the contents of the
interview must be kept top secret.

The data was tabulated and quantitatively
analysed.
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Results

30 Pwo Karen speakers (3 — 58 years old)
Mo. Gloss
obdest | | Youngest
b speeakers (58-45) I 10 speakers | 30-F3] 10 speakers [13-3
I [ 18 J s Juo Qulajiajalslae]afsE]s]n
ant
bambsoo rat
bat
bear
bedbug

bee [Apis cerana)

bee [Apis dorsata]

bird

boar fwild.]

buffalo

caterpllar

cathsh

rentipede

chameleon

chicken

cicade

cived cal

cricket

crocodile

deer (barking-]

deer |sambhar.)

[ Karen

dove

earthworm

elephant

fish

] Coin word

Fiow, wodf

frog

prasshol

hawi

hornet

horse

3 Thai

Ieech lland-]

leesch [wter-|

Jemur {fying-]

lors:

louse [chicken.}

E=] No response

louse [head-}

millpede

mole

monitor (land-}

monitor [waber. )

monkey

moause, rat

oK

pangolin

pearock

pheasant | — |

porcuping

porcupine {brush-taded-) ---------
= =

quail

rabbit

SErOW

skink

snake

2

spider

squirre|

terrrite [winged-|

tick
Eger

boad

tortoise

vulture
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Progressive lexical change of the 70 animal names (70 words = 100%)

Present
Stagel A4 M 1animal name (1.43%)
Stage 2 2 animal names (2.87%)
Stage 3 6 animal names (8.57%)
Stage 4 _ ¥ 10 animal names (14.29%)
Stage 5 7 animal names (10.00%)

Stage 6 ™ 11 animal names (15.70%)

Lexical change in progress

Stage 7 M 33 animal names

_____________________________________ (47.14%)

Future
23/28
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Conclusion and discussion (1)

 The research findings indicated that the two younger
age groups (9-13 and 23-40) had a lower Pwo lexical
range compared with the older age group (45-58).

* Nowadays, with the decrease in hunting and the
increase in transportation, compulsory education,
mass media, rural development, tourism and so on,
the younger groups are less and less familiar with
wildlife. This has contributed to native lexical attrition
and progressive lexical change, i.e. increasing the use

of Thai loanwords, since they are bilingual in Pwo and
Thai.
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Conclusion and discussion (2)

* |In contact with Thai, the official language of the
nation or the language of the majority, Pwo as a
minority language cannot remain resistant to
linguistic change in progress.

 With regard to animal name words, the names
of wild animals will be lost more rapidly due to
the fact that hunting has been forbidden in the
mountainous and jungle areas where they live.

At present, hunting is no longer part of Pwo
men’s daily routine nor hobbies.
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Conclusion and discussion (3)

e |n the future, common animals such as ‘chicken’,
‘pig’, ‘dog’, ‘fish’, ‘bird’, ‘crab’, ‘frog’, and so forth,
which can be seen around villages, will help
remind the younger generation of their Pwo
name words. This means that Thai borrowings
will have a lower chance of replacing them.

 The research results can be regarded as
evidence to support the concepts of “contact-
induced language change” and “language
change in progress”.
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An acoustic study of clear vowel vs. nasal vowel in

Pwo Karen: An implication to tonogenesis theory



An acoustic study of clear vowel vs. nasal
vowel in Pwo Karen: an implication to

tonogenesis theory.

Phanintra Teeranon
Mae Fah Luang University

Language family in
Southeast Asia (SEA)

1.Tai-Kadai

2.Austroasiatic;
Mon-Khmer

3. Austronesian
4. Miao-Yao

5. Sino-Tibetan

Northern Pwo Karen

Pwo Karen

* A minority language
« Pwo Karen in ChiangRai Province, Thailand
Clear vowel /a/ vs. Nasal vowel /a®/

ba ‘cheap’ ba® ‘bamboo shoot’

Theoretical background

0. Tone language ex. Thai, Chinese, Vietnamese

maa + mid pitch ‘to come’

maa + rising pitch ‘a dog’

1. internal factors to give birth to tones
1.1 initial consonants

Meaning 15 perfod 209 period 34 period
‘earth’ pa > pa > pa +high tone
‘girl’ ba > pa > pa +low tone

1.2 vowel quality
long vowel > low FO > low tone

short vowel > high FO >high tone

2. external factors: language contact




Theoretical background

Historical

Linguistics
Initial consonants Tones
Voiceless /p, t, k/ High
Voiced /b, d, g/ Low

« vocal cords tension, cricothyroid muscles

« various Southeast Asian (SEA) languages

Acoustic
Phonetics

Fundamental
frequency (F0)

High

Low

UNIVERSAL PHENOMENA

Objectives

* To attest tonogenesis theory

e To investigate fundamental frequency; FO in Hz

pa vs. ba

pa® vs. ba®

Methods

= Pwo Karen in ChiangRai Province, Thailand

e Test tokens

- voiceless and voiced with mid tone

pa vs. ba 7 pairs
pa® vs. ba® 7 pairs

* Informants

- 3 age groups : 60 (old), 40-35 (mid), 20 (young)

- 5 subjects each group

Methods

e Praat

Resuits

An acoustic study of
clear vowel vs. nasal vowel

Vowel Duration Intensity FO F1 F2
quality
Clear vowel Short High Low High High or
lal Low
Nasal vowel Long Low High Low High or
la®/ Low

« Li (1977) nasal vowels behave like the voiceless consonants

« tongue position, higher level for nasal vowel and lower level for clear vowel




The old age group The middle age group
230 230
215 215
200 200 - :
. ) - - -
. o m
o b R 170 ; : v )
= P ba pa b pé
The young age group The 3-age-group: implications to ﬁosoomsmmi
. 230
515 215 +
DOold
=00 200 - 1 -
| i myoung
185 185 -~ | | |
i m | |
170 v : : . 170 __| . |
ba pa ba pa ba pa bi pi

Conclusion

Acknowledgements

Tonogenesis theory

Initial consonants Fundamental
frequency (F0)

Voiceless /p, t, k/ High

Voiced /b, d, g/ Low

This study

Fundamental
frequency (F0)

Low
High

* the same uncommon phenomenon in voicing effect in a dialect of

Beijing (Li, 1977)

* uncertain about the cause

- duration : the longer the vowel, the higher the pitch

= Not a universal phenomenon

e Thailand Research Fund; TRF

» Prof.Dr.Theraphan L-Thongkum, Department of

Linguistics, Chulalongkorn University

e Karen Informants
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Vowel and tone change in Phrae Pwo Karen:

Internal and external factors
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Introduction

e Pwo Karen is one of the six Karen languages
spoken in Thailand, namely, Sgaw, Pa-O, Kayan,
Kayah, and Kayaw; Pwo Karen and Sgaw Karen
are the two languages with the greatest
number of speakers.

e Pwo Karen can further be subdivided into
dialects on the basis of classical criteria such

as their degree of lexical similarity (or mutual
intelligibility) and geographic distribution.




Introduction

* The three examples below provide a glimpse
into cross-dialect differences: presence of
some non-cognate words, and differences in

consonants, vowels and tones between
cognates.

Sanglkhla Omko1 Khangchai Gloss
ear? eari? sa ‘heart’
na'kun?1 ne34 nal ‘ear’

phlo® keslmalh Tan™klanH ‘to give’



Introduction

 Khangchai dialect belongs to the Phare Pwo

Karen dialect of Pwo Karen, which is also
<nown as North-eastern Pwo (Lewis 2009).

 The speakers of Pwo Karen in Phrae Province
have been settled in this area for a long time
at least 150 years.

 Pwo Karen speaking people outnumber those

of the other non-Tai ethnicities, e.g. Hmong,
Akha, Lisu, and Mlabri.




Introduction

 Khangchai Village is one of fourteen Pwo
Karen speaking villages (in two districts);
almost all the speakers are bilingual.

 They can speak Tai Yuan or Kham Mueang
Phare, with the exception of some elderly
speakers who are passive bilinguals.

* The young generation can also speak Standard
Thai very well, since they are educated in
school.




Introduction

e The factors which bring about language variation and
change can be distinguished into two groups,
internal and external.

 Many scholars studied tonal variation and change
(Akharawatthanakun 2002 and 2009, L-Thongkum
1994, Teeranon 2002) and found that acoustic
characteristics of tones are influenced both by
internal factors and by external factors.

 There are also generational differences in acoustic
characteristics of vowels (Cox 1999, Decker and
Mackenzie 2000).



Introduction

* As the language used by different generations
can provide insights into variation and change,
this paper aims to analyze and compare the
acoustic characteristics of the vowels and

tones of Phrae Pwo Karen as spoken by three
generations.



Phonological system

Phare Pwo Karen (Khangchai Village)

 Fieldwork data collected in 2010-2011 shows that
the Pwo Karen dialect spoken at Khangchai Village
has 21 consonant phonemes. Only /?/ and /n/ can
occur in final position. There are 9 monophthongs
and 4 diphthongs, without vowel length distinction.

The tonal system comprises 4 tones in non-checked
syllables and 2 tones in checked syllables.



Methodology

 The data was collected at Khangchai Village in
Wangchin District, Phrae Province.

 The wordlist of Pwo Karen vowels and tones
was recorded directly on to computer using
Adobe Audition version 2.

e Fifteen female informants were divided into

three groups: over 60 years old, 35-50 years
old and under 25 years old.



Methodology

e The informants were asked to pronounce each test-
word three times randomly, with a three-to-five
second break between each word. The total number

of test tokens was 405 for vowel analysis, and 810 for
tone analysis.

e The formant frequencies were measured at every 10
millisecond between 25% - 75% using Praat version
5.1.43. Then, the variation of each vowel within its

space was plotted by vowel plot program each graph
for each speaker.



Methodology

e The fundamental frequencies and formant
frequencies were measured at every 10% of
normalized duration using Praat version 5.1.43. The
measured fundamental frequencies in Hertz were
converted into semitones values.

e The formula was semitones =3.32 x 12 x Log (Hz to
be translated / Hz reference level).

e Microsoft Excel 2007 was used to analyze and plot
graphs of the semitone values.



Results

 Figure 1 Formant
frequencies of
Phrae Pwo Karen
vowels as spoken
by five speakers of
the over-60 group



Results

* Figure 2 Formant
frequencies of
Phrae Pwo Karen
vowels as spoken
by five speakers of
the 35-50 group



Results

* Figure 3 Formant
frequencies of
Phrae Pwo Karen
vowels as spoken
by five speakers of
the under-25 group



Results

Figure 4 Semitones of Phrae Pwo Karen tones as spoken by the over-60 group



Results

Figure 5 Semitones of Phrae Pwo Karen tones as spoken by the 35-50 group



Results

Figure 6 Semitones of Phrae Pwo Karen tones as spoken by the under-25 group



Conclusion and discussion

Vowels

e As mentioned in the Introduction, there are nine
monophthongs in Phare Pwo Karen, without length
distinction: /iesioaauo2/. The front vowels /i e g/
occur very close to one another, i.e., with only a little
difference in tongue height position (F1). The central
vowels /i, 9/ and the back vowels /u, o/ occur close
to each other, whereas the vowels /a/ appears
closely to the vowel /5/.



Conclusion and discussion

3000 2500 2000 1500 1000 S04
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. @ 1000 1000
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1200 1200
The under-60 group The 25-50 group
3000 2500 2000 1500 1000 500
200
400
L * -
4- . &00
& L]
or =
1000
L
1200

The under-25 group
Figure 7 of Phrae Pwo Karen vowels as spoken by three groups of speakers



Conclusion and discussion

Tones

e Recall that there are four tones in Phrae Pwo Karen
namely the high tone, mid tone, low tone and falling
tone.

e However, the acoustic characteristics of each tone
reveal that: the high tone is high level starting at a
high pitch and staying level to the end of the
normalized duration; the mid tone is mid level
starting at a mid pitch and then slightly falling over
75% of the duration; the low tone is mid-falling
starting at a mid pitch and sharply falling to a low
pitch; the falling tone is high-falling starting at a high
pitch and sharply falling to a low pitch.



Conclusion and discussion

* In checked syllables, the mid tone is mid level with
the same contour as those in non-checked syllable;
the falling tone is high-falling with less degree of
pitch change than those occurring in non-checked
syllables.

e However, the shape and contour of four tones as
spoken by each group of the speakers are very
similar except for the high tone. The onset shift of
the high tone which changes the overall contour
shape can be said to be internal change.



Conclusion and discussion

e Pittayaporn (2007) proposes three
mechanisms of tone change drawing from
synchronic studies of tonal variation, i.e., 1)
segment-tone interaction, 2) contextual
variation, and 3) perceptual maximization

™ ~ o

the over-60 group the 25-50 group the under-25 group

Figure 8 The high tone as spoken by three groups of speakers



Conclusion and discussion

* It might be considered that the change of the high
tone in Phrae Pwo Karen is caused by perceptual
maximization as found in the change of Thai tone 4
(high tone).

e Pittayaporn (2007) claims that the mechanism of
change in Thai tone 4 is perceptual maximization
since the change only occurred on the contour
shape. Moreover, the rise of the tone is enhanced by

the lowering of the first half of the tone to create a
greater degree of pitch change.



Conclusion and discussion

e |t should be noted that the onset of the tone has
changed as seen from the 50% of the tone duration.
The difference of tonal space between each tone has

reduced that is the starting point of each tone begins
more closely.



Conclusion and discussion

* In conclusion, the acoustic characteristics of the
vowels and tones as spoken by three generations
suggest that Phrae Pwo Karen is on its way of

C
¢ T
C

hange.

ne change begins in the 35-50 group and obviously
nanges in the under-25 group or the young

generation.

¢ T

he movement of the vowel /¢ 3/ is caused by

external factor or language contact with Tai

languages; Tai Yuan and Standard Thai, whereas the
change of tonal onset is caused by internal factor.
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Introduction of the Project
The objectives of the "Linguistics of the Karen
Language" Project :

1. "To analyze the phonetics and phonology of
the six Katenic languages spoken in Thailand,
cenel, Sgov; oo, PO, Kayeh, Kayan and
Kayaw, as well as to carty out comparative and
historical studies, in aspects that have never been
pursued before in the field of linguistis, reling
on linguistic problems that need to find answers,
The research findings will be published in
English in the form of artides.

2."To publish a book, with illustrations, in Thai
and English, Stories from the Thai-Burmese
Development , in order to present a petspective
an a policy for the development of commumity
and tourism in the provinces where the Karen
live, The stories will be presented with emphasis
on the Karen ethnic groups Her Royal
Highness Princess Maha Chakei Sirindhorn's
private projects and the projects otganized by
her initiatives that aim to improve the Karen's
quality of life.

3. To promote a better understanding among
the different groups of people in the nation,
who vary in language and culture, using the
Karen as a casestudy The study will be
conducted within the guidelines of linguists
specializing in linguistic field wotk o
demonstrate that "linguists can also contribute

to the development of the country",

NWADBINNFIRNI BN DINUARUABWNTTIVY (dN7.)

Funded by the Thaiand Researdh Fund %

hetp://ling.arts.chula.ac.th/Karen
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The Natural Science Park in Ratchaburi Province, established by H.R .H. Princess
in the past Maha Chakri Sirindhorn's initiative

TAsIMIAANTTINTAIHNAINTLNNIAUTITHANY HLIALINTITNAS
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Projects of H.R.H. Princess Maha Chakri Sirindhorn's
initiative in Suan Phueng District
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The Ban Mae Klong Khi School is successful
in its operation of the Agriculture for Lunch

Project in being able to cultivate a variety of
plants and raise many kinds of animal.
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T3913 80U 379ATE NI BUA TAHETY 8.8
Drinking water mixed with iodine for the pupils'
health at the Border Patrol Police school in

Ban Tham Hin, Suan Phueng District
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annaanuriaiinldan
Selecting coffee berries to be roasted
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The Sgaw Karen in Ban Huai Hom, Mae
La Noi District, Mae Hong Son Province,
weaving woollen fabrics

¢ a = 1 ® v A
IHanazTnBIanIas nalazidunlsie

Some hand-woven and hand-sewn traditional

blouses and skirts of the Phlaung
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The Karen in Ban Phu
Rakam weaving cloth in the

weaving plant that is supported
by Her Majesty the Queen
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UIIEINIANITARWIND LEn I T uiaSaslszau
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Making silver accessories in the households
of the Karen in Ban Huai Tom
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Karen houses in Ban Phu Rakam- almost
all of them fitted with solar screens on the roof
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(2012

Karen chilies dried to be stored for household
cooking or sent to the market for sale

WRANLSEENANEZIY LANlATIBAUIL
Ul dnidnieuiisnsend 9
Boys at play—bigger boys catching fish

in the stream and younger ones learning
from the seniors

BN 9 AUANLATIANAMANIDN LAZNA1D
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The pupils, well trained by their Border Patrol

Police teachers, getting ready to give thanks to
the donors of their lunches

o A 4 & [
MIUEAIZA "sziiBan" B6n wanaslan
310 The Rope Dance displaying the dancers'

expertise

3 o as 1 i
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mx_mm,smn_.sswﬁ:ﬂ&msi
Boys riding on the back of a buffalo—

a gift from Her Royal Highness Princess
‘Maha Chakri Sirindhorn

NHIVYIINF NI IRNDINUARUARHNTTIVY (dN17.)

. Funded by the Thadand Research Find Q‘@
hep://ling.arts.chula.ac.th/Kar



1AS9INITNIBIFAIEANSATHINS LRI B
Karen Linguistics Project
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This ilhustrated documentary; Seories from the
ThaiBurmese Border: Intellectual Sparks for
Sustainable Development, is part of the Karen
Linguistcs Reseatch. s ain is o informn as wel
as to entertain academics in other fields and
readers i general who are intetested in the
diversity of languages, sodal conditions and
cultures of people in the country; particulady
the Karen ethnic group.

@.03. Syzns widasnasar (Vs dn1u5KI9)
Prof. TheraphanLuangthongkum, Ph.D.
(Executive Editor)

8. 0%, 3110 yimeilszasgay (Aidaw)
Dr. Wichat Booranaprasertsook (Author)

8. a3 1Nl 93E30LAgse (UIsmnBEmInlne)
Dr. Thepi Charascharungkiet (Thai Editor)

3¢, @3. W3 2230 (Fuila)

Assoc. Prof. Pachee Yuvajita, Ph.D. (Translator)
uel. lonaw 9. f. 1591 (UsTRIBnTnIBI09nH)
Assist, Prof. Simon ].P. Wright (English Editor)

¥ a
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u

Author

Huya
Translator

._._Mmngz\_wb\_@\;a\_ g

Thai Editor

UTIHIDNITAIRIDING B

English Editor
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Login

Main menu The Sino-Tibetan Etymological Dictionary and Thesaurus
o Home STEDT is a long-term linguistics research project at the University of California at Berkeley. It is directed by
o User Interface Survey Professor James A. MATISOFF of Berkeley's Linguistics Department. Qur goal is the publication of an
» ICSTLL 45 etymological dictionary of Proto-Sino-Tibetan (PST), the ancestor language of the large Sino-Tibetan language
o Search the STEDT Database family. This family includes Chinese, Tibetan, Burmese, and over 200 other languages spoken in South and
o Announcements Southeast Asia. The project was founded in 1987 and has enjoyed the support of the National Science Foundation
» Database and Software and the National Endowment for the Humanities.

Development
o Electronic Etymologies The first major dissemination of STEDT research came in the form of A Handbook of Proto-Tibeto-Burman:
+ Documentation System and Philosophy of Sino-Tibetan Reconstruction, an introduction to the reconstructed phonology and
o Methodology lexicon of Proto-Tibeto-Burman and the philosophical underpinnings on which the STEDT project rests. This
o Publications volume (HPTB) included over 1500 reconstructed Proto-Tibeto-Burman roots. In the next phase of the project,
¢ Linguistics of the Tibeto- additional STEDT etymologies and data will be published systematically, by semantic field, in electronic form.

Burman Area
o ICSTLL Conferences Current STEDTniks
o Lahu Texts
» About Sino-Tibetan + Dr. John B. Lowe
¥ About the STEDT Project + Dr. Liberty Lidz

o People « Dr. Kenneth VanBik

o Contact Us + Dr. David Mortensen

+ Dr. Dominic Yu
+ Daniel Bruhn
. + Chundra Catheart

= + Dr. David Solnit
B @ Internet | Protected Mode: On v R1s% v

http://stedt.berkeley.edu/
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STEDT Database (Beta)

ki B roto-form ___[oroto-gloss

12 records found.

#1603
#1168
#301

#3442
#2393

#2187
#5197
#6616
#1600

#1604

#4061

wa X wu

p™u

wu

s-nak

g-lan X g-lak

bya X bra
va-zuun
tay

har

daw OR dow
ka

daay

bid
protogloss

BIRD / EGG / WING / FOWL

EGG / BIRD / ROUND OBJECT

EGG / BIRD

BIRD

FALCON, VULTURE, EAGLE,
KITE, HAWK, BIRD OF
PREY

BIRD / BEE

DRONGO (bird)

BIRD

BIRD / FOWL / CHICKEN /
QUAIL

BIRD

BIRD

BIRD-LIME

= help

Lexicon
fom  Jgoss  language [language group

1483 records found.

bird

"~ [seah] Gear|

formn ________Jgoss _________lgin_Janguage ____Jsource ______Jrcid __Jnotes |

0 Sino-Tibetan (alternate reconstructions)

tow~dow

bird

0.1 Tibeto-Burman (alternate reconstructions)

bya

bya = bya X bra
daw or dow

daw or dow
dzwan

g-lan X g-lak

glap

s-nak

wa

wa

wa / *(b)wa

1.1 North Assam

bee / bird

bee, bird

bird

bird

hawk / kite (bird of prey)

eagle / vulture / falcon /
bird of prey

eagle / vulture / falcon /
bird of prey

bird

bird / feather

bird

bird / chicken

*Sino-Tibetan

*Tibeto-Burman
*Tibeto-Burman
*Tibeto-Burman
*Tibeto-Burman
*Tibeto-Burman

*Tibeto-Burman

*Tibeto-Burman

*Tibeto-Burman
*Tibeto-Burman
*Tibeto-Burman

*Tibeto-Burman

Chou 72

Matisoff 03 HPTB
Benedict 72 STC
Mortensen 12 Tk
Matisoff 03 HPTB
Matisoff 03 HPTB
Matisoff 03 HPTB

Matisoff 03 HPTB

Matisoff 03 HPTB
Matisoff 03 HPTB
Benedict 72 STC
Weidert 87 TBTo

1116a

585
177

586
588
599

590

606
618
99

116

m 3

<

LU

»

http://stedt.berkeley.edu/~stedt-cgi/rootcanal.pl/gnis?t=bird



Gmail - Re: Collaboration! http://mail.google.com/mail/v/0/?ui=2 &ik=a4ae0dc713 &view=pt&q=Mat...

Theraphan Luangthongkum <theraphan.l@gmail.com>

Re: Collaboration!
1 message

James Matisoff <matisoff@berkeley.edu> Sat, Feb 18, 2012 at 5:21 AM
To: Theraphan Luangthongkum <Theraphan.L@chula.ac.th>
Cc: James Matisoff <matisoff@berkeley.edu>

Dear Theraphan,

Many thanks for your message! I'm really happy that you are willing to share your PK data with us. | myself am not
competent to tell you how to prepare it for our database, but as soon as | get back from Japan on the 29th, I'll
consult my crackerjack team of programmers (J.B.Lowe, Dominic Yu, and Daniel Bruhn), and ask them about what
format would be best. We are all excited at the prospect of enriching our Karen materials so dramatically!

David Solnit unfortunately doesn't have much time to work on linguistics these days, since he has a demanding 9-5
job involving technical translations, but he is still very interested in things Karen. I'll photocopy your fauna materials
for him when | get back. | just saw Ken Manson when | was at Payap a couple of weeks ago - we didn't get a
chance to talk about his work, but his dissertation is finished and he is looking for a publisher (perhaps Pacific
Linguistics). Tadahiko Shintani will be a discussant at this symposium in Kyoto that I'm headed for -- as you know he
has assembled detailed data on the tonal systems of about 20 Karenic dialects -- but so far he has not made it
generally available. | have hopes that before too long all this incredibly valuable new material produced by the
international community of scholars will be accessible to everybody. This will be a great leap forward for TB/ST
studies.

Your idea of inviting me and my family to your country house this December is terrific! That's so kind of you! Thank
you so much. There will be five of us altogether: besides Susan and me, our daughters Nadja and Alexandra
("Lexa"), and Lexa's husband Li Qiang (whose English name is Greg). Greg is originally from the P.R.C., but
emigrated after Tiananmen, and is now a U.S. citizen - he's a great guy. Is five too many people for you to put up
comfortably? If so, I'm sure we could figure out some way to divide us up.

Of course I'll be delighted to give a lecture or have a discussion at Chula -- | look forward to learning about your
project in detail.

I'll be in touch again in early March.

All the best,
Jim

On Feb 15, 2012, at 9:06 PM, Theraphan Luangthongkum wrote:

Dear Jim,

| am very delighted to hear from you and feel thankful for your precious comments and information. | would love to
correspond and to cooperate with you. So far | have been working on my own and have nobody to discuss with. It
is a good idea to have all of my Proto-Karen data incorporated into the STEDT database because it is a good
way to make it useful to other people. Please tell me what is supposed to be done properly. | have nothing on
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computer files except my numeral paper. | am about to write my paper on Proto-Karen fauna for SEALS 22 which
will be held in France from May 30-June 2, 2012, then | can send you a file (see the attached abstract). The rest
of my PK reconstructions is lying in a box (primitive way!) not online. For each etymon, there are more notes,
remarks, and other details. What | gave you is a simplified version. Should | have everthing typed up in a particular
format so that it can be easily converted into the STEDT database? | need the instructions for my research
assistants so that they can do the right thing. By the way, the word meaning 'dog' in some Karen varieties is
chwi11 (B) which is closer to *kh- regarding place of articulation.

It's great that you will be in Thailand again in December this year. May | ask how many of your family members
will be with you? | have something (great!) in mind, i.e.

(1) Inviting you and your family, to spend a few days at our country house in Huay Pa Pok Resort, Amphoe Ban
Rai, Uthai Thani, about 220 kms. from BKK. Many Pwo Karen villages are located in the hills of Tambon Kaen
Magrut, about 34 Kms. from our house. you can visit the Ugong village as well as, if you like.

(2) Organizing a lecture/meeting for you at Chula so that you can meet my colleagues and students and can see
our Karen Linguistics Project. See our website: http://ling.arts.chula.ac.th/Karen/

Please let me know as early as possible whether my above plans will be allright with you so that | can inform my
family and my boss for the arrangements. By the way, | do not mind if you would like to show the PK fauna to
David Solnit. With regard to his PK constructions, | wonder what he has been doing. It will be nice if we can
exchange our ideas. | have never been in touch with Ken Manson who has been doing more or less the same thing
in Chiangmai. Has David been in contact with him?

Please expand my warm regards to your family and say hello to David for me.

Theraphan

———— - ——

Professor Theraphan Luangthongkum, Ph.D.
Department of Linguistics

Faculty of Arts

Chulalongkorn University

Bangkok 10330 Thailand

Tel: +66-2-218-4691

Fax: +66-2-218-4695

On Thu, Feb 16, 2012 at 7:05 AM, James Matisoff <matisoff@berkeley.edu> wrote:
Dear Aj. Theraphan,

We're back home, safe and sound, after a wonderful time in Thailand. But we're actually leaving next Monday

for 10 days in Japan - | know it sounds crazy, but we're still young and foolish! We'll be back in the U.S. on Feb.
29th.

Thank you so much for dropping off your Karen fauna at the Dusit - it was a wonderful present! I'm only sorry
we didn't get a chance to sit down and talk in detail about your work and how it fits into TB studies in general.

I've jotted down a few notes about your numerals paper and the fauna sets, which I'll attach to this message.
I'm also sending you a couple of articles by snailmail tomorrow.

| look forward to seeing you again, maybe this December when we plan to take our whole family to Thailand.
But before that I'd love to correspond with you in more detail about your reconstructions. If you don't mind, I'll
show them to David Solnit, who comes to STEDT once a week.

All the best,

1/31/2013 4:00 PM
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Jim

James A. Matisoff

Professor of Linguistics, Emeritus
University of California

Berkeley, CA 94720

http://stedt.berkeley.edu

<Proto-Karen Fauna final.pdf><Proto-Karen fauna wordlist.pdf>

James A. Matisoff

Professor of Linguistics, Emeritus
University of California

Berkeley, CA 94720

http://stedt.berkeley.edu
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Theraphan Luangthongkum <theraphan.l@gmail.com>

Draft of PLB/PK comparisons

James Matisoff <matisoff@berkeley.edu> Wed, Jan 30, 2013 at 8:24 AM
To: Theraphan Luangthongkum <theraphan.L@chula.ac.th>
Cc: James Matisoff <matisoff@berkeley.edu>

Dear Theraphan,

Attached is a preliminary draft of my PLB/PK comparisons. Please send me your comments when you have a
chance.

By the way, there are three PK items which look rather like Tai. What do you think about #68 'cross (v.)", #106
'extinguish’, and #271 'spleen'? Do you think there could be a connection with Thai khadam, pit, maam? Or are the
resemblances accidental?

The weather has turned springlike here - this is the kind of climate change that isn't so bad! Are you still sweltering in
Bangkok?

All good wishes,
Jim

James A. Matisoff

Professor of Linguistics, Emeritus
University of California

Berkeley, CA 94720

http://stedt.berkeley.edu

PLB:PK Comparisons.doc
76K
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I. Tonal correspondences

(a) PLB Tone *1 / PKaren Tone A

‘barking deer’

‘bear’ (n.) ?
‘boat’
“day’

‘die’
‘elephant’
‘handspan’
‘hot/ill’
‘hundred’
‘name’
‘smell’
‘spider’

‘ten

[3 I
warm

PLB
*d-kay?!
*d-wam?!
*s-loy?
*noy!
*soy1
*tsan?!
*twa!
*tsal
*rat
*?-mint/?
*nam?!
*m-gan’
*tsyay!

*lum?

DRAFT

Jim Matisoff

Proto-Lolo-Burmese and Proto-Karen Correspondences

PKaren *
*d-kejA
*thamA
*KklejA
*nejA
*sejA
*k-chapA
*thaA
*chaA
*g-rjah
*minA
*(h)nimA
“ganh
*chejA

*lamA

! Proto-Karen forms from Prof. Theraphan Luangthongkum, Extracts from Proto-Karen

Phonology and Lexicon, Dec. 2012.

2 WB wak-wam (< Tone *1), but Lahu ye-mi-t5 (< Tone *2). However, the usual Lahu
reflex of *-am is -o, so the WB form seems to be a more reliable indicator of the PLB

tone.



(b) PLB Tone *2 / PKaren Tone B

‘arrow’
‘bamboo’
‘bitter’
‘blood’
‘body dirt’
‘bow’

‘carry on back’

“fire’
‘flat/thin’
‘four’
‘fruit’
‘kidney’*
‘liver’
‘parrot’
‘salt’
‘smoke’
‘steal’
‘tail’
‘urine’
‘woman’

¢ ’

yam

*s-mra?
*iya2
*|ga2
*sway?
*klay?
*s-lay?
*bow?
*lwgy?
*Tna?
*7-mey?
*UNN
*b-lay?
*sey?
*la? x *ley?
*sin?
*gyay?
*tsa?
*kow?
*kow?
*2-m(r)ay?
*m-(d)zay?
*miz /3

*m-n(w)ay?

3 Black Lahu >-13-%i, Red Lahu 3-15-

v—

1.

*blaB
*hwaB

*khaB

*hmeB

*?baB x *pjaB
*lwiB

saB

*k-leB
*swinB

*kiB



(c) PLB Tone *1 / PKaren Tone B

‘mortar’ *tsum?

(d) PLB Tone *2 / PKaren Tone A

‘bran/chaff’ *pway?
‘grandchild’ *m-lay?
‘grandfather’ *7-bow?
‘nine’ *gow?

‘people (classifier)”  *ra?
‘pine/Dipterocarpus’ *tan?

4

‘serow’ *s-ya?

‘three’ *sum?2

(e) PLB Tone *3 / PKaren Tone A

‘full’ *brin? x *prin?
‘moon’ *la3
‘ripe/cooked’ *?-min3

‘sleep’ *mway?

(f) PLB Tone *3 / PKaren Tone B

‘breast’ *nows3

*ch()mB

*pheA
*lejA
*phowA
*khwiA
*braA
*thonA
*jajA

*somA

*pweA
*aA
*hmin?

*hmayA

nuB

* Akha (ILH) j3, Lisu h’ya®, Phunoi hja. Lahu h is tonally irregular; one would expect ha.



Checked syllable tones

A. Proto-Loloish *HS

‘separate/split’ *?-pakH

‘embrace’ WB phak

‘eye/face’ *s-myak

‘shoot’ PTB *g/ka:p
B. Proto-Loloish *LS

‘brain’ *nokt

‘deep’ *Tnakt
‘eight’ *Prith
‘breath/air’ *C-sakl
‘itchy’ PTB *m-sak
‘leech’ *k-r-watt
‘monkey’ *myokL
‘pheasant’ *rik (WB rac)
‘pig’ *wakL
‘son-in-law’ *?makt

*palb 12
*pho? b 12
*me? D 3 (LOW) < *myak

*kha? b 12

*nok b 3

*01D

*khrot b 12x *grot D
*sa? D 12 ‘heart’ (< *sak)
*sa? D (< *sak)

*s-wa? b 12

*o?b3

*re?b 3

*tho? b 12 (< *t-wak)

*ma?h 3



II. Rhyme correspondences

(1) PLB *a/PKaren -a

‘arrow’
‘bamboo’
‘bitter’
‘ear’
‘handspan’
‘hot/ill’
‘hundred’
‘leaf/tea’
‘listen’

‘moon’

‘people (classifier)’

‘salt’

*s-mra 2
*wa?

*_ANN

*Tna?

*twal

*tsal

*rat

*la! ‘tea’ (x WB lak)
*?-na' (x *?-na? ‘ear’)
*wmvw

k

ra?

*tsa?

(2) PLB *-ay / PKaren *-¢j

‘barking deer’

‘boat’
‘body dirt’

’

‘bow

‘day

‘die’

‘grandchild’

‘urine’

*koyt
*s-loy?
*klay?
*s-lay?
*noyt
*Soyt
*m-lay?

*m-(d)zay?

*blaB
*hwaB
*khaB
*naB

*thaA
*chaA
*g-rjah
*hlaB ‘leaf’
*-hnaB
*TlaA

*braA

*saB

*d-khejA
*KlejA
*krejB
*klej®
*nejA
*sejA
*lejA

*chejB



(3) PLB *-(w)ay / PKaren *-i

‘blood’ *swoy?
‘dog’ *kway?
‘tlea’ *s-lay?
‘four’ *b-lay?
‘wind’ *s-loy?

(4) PLB *-yay / PKaren *-i

‘parrot’ *

gyay*

(5) PLB *-ay / PKaren *-a
‘fruit’ *sey?

(6) PLB *-ay / PKaren -e
‘bran/chaff’ *pway?
‘tail’ *7-m(r)ay?
(7) PLB *-ay / PKaren -¢

3 ’ %

yam m-n(w)ay?

(8) PLB *-yay / PKaren -¢j

’

‘ten *tsyay!
(9) PLB *-ey / PKaren -e
‘fire’ *7-mey?

‘kidney’® *la? x *ley?

® Black Lahu -13-%i, Red Lahu 3-15-

v—

SI.

*swiB

*thwiB

*kliA / *kli? D
*lwiB

*k /gliA

*kiB

*hnweB

*chejA

*hmeB

*k-1eB



(10)  PLB*-aw/ PKaren -ow

‘grandfather’
‘smoke’

‘steal’

*Tbow?

*kow?

*kow?

(11)  PLB*-ow/PKaren -i

‘nine’

*WQEN

(12)  PLB-i/PKaren-i

‘woman’

Nasal-final rhymes

*_am

‘bear’ (n.) ©
‘smell’
*.an (< PTB*-ar)

‘louse’

*

-ap
‘elephant’

‘spider’
‘pine/Dipterocarpus’
‘sharp’

‘dream’

*miz/3

*d-wam?

*nam?!

*mmBH\N 7

*tsap?
*m-gan?
*tan?
*takH

*s-man® x *makH

*phowA
*howB

*howB

*khwiA

*hmiB

*thamA

*(h)nimA

*swiNB

*k-chapA
*gaph
*thonA
*thanA

*manB

® WB wak-wam (< Tone *1), but Lahu y&-mi-t5 (< Tone *2). However, the usual Lahu
reflex of *-am is -0, so the WB form seems to be a more reliable indicator of the PLB

tone.

"Lahu $e (< Tone *1) x WB san (< Tone *2).



*-in
‘liver’

‘ripe/cooked’

*

|~Q

‘name’

-um

[3 b
mortar
‘three’

‘warm’

Izd

‘maggot’

Stop-final rhymes

*-ak
‘breath/air’
‘deep’
‘embrace’
‘itchy’

‘pig’
‘separate/split’

‘son-in-law’

*sin?

*?-min3

*M-EE 1 \w

*tsum?
*sum?

*lum?

*k-lukH x k-luny

*C-sakl
*?nakt

WB phak
PTB *m-sak
*wakL
*?-pakH

*?makt

*swinB

*hmin”

*minA

*ch()mB
*samA

*lamA

*hlonB

*sa? D 12 ‘heart’ (< *sak)
*017D

*pho? b 12

*sa? D (< *sak)

*tho? b 12 (< *t-wak)
*pa? b 12

*ma?b 3



*

-yak

‘eye/face’
*_qp
‘shoot’

*_ok

‘brain’

‘eight’
*-ik

‘pheasant’

*s-myak

PTB *g/ka:p

*nokL

*myokt

*k-r-watl

*Pritk

*rik (WB rac)

*me? D 3 (LOW) < *myak

*kha? b 12

*nok b 3

*o07D 3

*s-wa?lb 12

*khrot b 12x *grot D

*re?D 3
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III.  Difficult cases involving variations or exceptions in rhyme

‘bee’ *gway? *kwat b / A
/Open in PLB; stopped in PK./

‘bone’ *row? *khrwitD /A /B
/Possible *-s suffix in PK./

‘carry on back’ *bow? *piB
/Possible *-s suffix in PK./

‘dream’ *s-man® x *makH *manB
/Final stop/nasal variation in TB./

‘flea’ *s-lay? *kliA < *kli? b
/Open/stopped variation in PK./

‘house’ *yim? *hiB
/Irregular rhyme correspondence; initial corr. doesn’t look good either./

‘leaf/tea’ *lal ‘tea’ (x WB lak) *hlaB ‘leaf’
/Variation within LB./

‘listen/ear’ *?-na! ‘listen’ / *?-na? ‘ear’ *-hnaB
/Variation within LB./

‘louse’ *sant/? *swiNB

[Variation within LB: Lahu $e (< Tone *1) x WB san (< Tone *2)./

‘maggot’ *k-lukH x k-luny *hlonB
/Tone of LB non-stopped variant unknown./

‘nose’ *?-na? 77
/Unclear PK reconstruction./

‘road’ *lam? x *?-lam® or lam? *gleA
/Variation within LB: WB 1am ‘road’ (< Tone *2) vs. Lahu lo ‘locative particle’ (<
*lam? or *?-lam?)./

‘serow’ *s-ya? *jajA
/ PLB -a / PKaren -aj . Akha (Hansson) ja, Lisu h’ya®, Phunoi hja. Lahu h3 is
tonally irregular; one would expect ha.

‘sharp’ *takH *thapA
/PLB final stop vs. PK homorganic final nasal./



S1X

«

sky’

‘snake’

‘suck’
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*C-krokt *khrowA
/Numerals show special correspondences./

PTB *r-muzk *mo? b
/The PK form goes better with this PTB root ‘fog; cloudy; menacing; thunder’
than with PLB *maw? ‘sky’./

*m-r-way! *rowB
/The PLB:PK rhyme correspondence is irregular./

*?-cupH x Yjupt *cwiK b 12
/This is a complicated word-family in TB, with allofams with all three final stops
(-p -t -k), as well as open syllables./



	BRG5280003_s01
	BRG5280003_s02
	BRG5280003_s03

