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ACritical Study on the Reconstruction of
Proto- Min Final *jaj

Wu, Rui -wen*

Abstract

In an article published in 1981, Jerry Norman reveals his finding of

regular correspondences of "tUJH~~" after comparing materials drawn

from eight modern Min dialects. This finding led him to reconstruct a triph­

thong * ioi for proto-Min final system. Nevertheless, some scholars disagree

on such reconstruction of * ioi. In view of the divergence among scholars,

it seems worthwhile to reexamine the subject more closely. This paper

aims at such undertaking in a rigorous manner, by using more extensive

materials and through a reexamination of the final * ioi reconstructed by

Norman. The paper is organized into five sections: (1) introduction; (2) the

reconstruction of*ioi in proto-Min final; (3) on the middle *-i- offinal *ioi;

(4) the development of the coda *-i of final * ioi; (5) conclusion. In the end,

the discussion confirms the validi ty of Norman's reconstruction of final

*ioi.

Keywords: proto-Min, zhi rhyme, archaic Chinese,
comparative method, historical linguistics

* Assistant Research Fellow, Insti tute of Li nguistics, Academia Sinica .
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=\~ [qJ 00~ *ioi ~ £J: E8 f_M

*nft~~~~m~~~m~~w~.~~~*~~~ll.A*'~~

Norman :3t1i5J~~ *ioi OO£;l:~~n!JJ 0

(- )*~ r~, rtJ -n- ~

*jnm~h@~m1J ~ , 4~~:3t~~~ *iai OO£;l:1fJJH~~~m1J~i¥J~

.~~,~.~m~:3tIi5J~m1J~~.M~~o~~~.T~Ii5J.~~:

~ 2 : ~i¥j7J~ *iai ~f#IDJ;I*~~

~ m 7k * 5l m ~ 5t4l ;w ~ft J~ ~IoU

ia/ua ia/ua ia/ua ia/ua ia/ua ia/ua

~ kia5 kia5 kia5 kia5 kia5 kia5

q~ kha2 khia2 khia2 khia2 khia2 khia2

~ kha4 khia6 khia6 khia6 khia4 khia4

• hia4 hia6 hia6 hia6 hia4 hia4

~ hia1 hia1 hia1 - hia 1 hia l

~ tsua3 tsua3 tsua3 tsua3 tsua3 tsua3

te tsua2 tsua2 tsua2 - tsua2 tsua2

~ sua3 sua3 sua3 sua3 sua3 sua3

f~ ua3 ua3 ua3 - ua3 ua3

4 *frp1*ml¥J~@l~"F¥J15 ~~f..HDT : l'%iMm~T*~*T~ (1980) '~1'1'lm~#W

~O (1992) '*'Hlm~#~jj (1993) '7k'fm~#~jj, flJIi~* (1989) 'nu@
m~#{iffl{iffl ' flJIi/HJj. (1996) ,t~~m~~{~8)j (1976) 0 tJ,T5Im~-15§;t!ti '
/f:95 tBti~8)j 0

. 8 .

m~L~,~ft~m~~m*1J~m~'~'~'~(~T~~~~~

':f:) Wm~Bh%Dfrtf -u- ~ii£;l: -ua ' ffiH8~ , ~ , 1~ , ti ' f~~':f: ( tJ T

~~~~~::j: ) 1'ffl~~1rffWf~frtf -i- i¥JOOflJ -ia 0 ;JHI'11H:i=f':f::=E:*7Wf~

frtf -i- , 5.§J~:~1J ~~£i¥J~tf~~JJt~ , ~~~~1IDtt~m~Jj~ft 0 1jf~

~m*1J~~~tf~AL*~,~~~~~~~::j:~~~::j:~~:3tIi5J~m1J~

~~M~A'~~L~~~mft~~,®~~~m~~W-@IDA'W~~~

§5-@ID~t~~fJ5Rftt~ft 0 :'J5-@f@:~i1~i¥JFo'Jm~ , M:zW¥1j Norman fig

~~m1J ~ 1£&Uv%ifi£;l: ( i:!:J.M~*ft~::j: ) 1&:=E:~ *ioi ~ *-i- frtf ; ?~®~~

m~~~~m*~'~~~~.£;I:~W.,~,~~::j:~mli5J~ifi~~~r

~ J ::j:i:!:J.~~~ -ua 00£;1: ; ill:@JJt~!Jff~:fJtirI ' &Hv%tf~~M~~m~ft~~
Iz:f~f).j- , mi~-<lDJ'Ei"tt:riJ6t> 0
EI '* T ...y,,,,, ri'D3Cft~B:J

{@~*~ , :fJt~1jf~m~*1J~ ~l:t.PJT~¥Ij~m,~,~ , :3t1i5J~m1J~ ill:

-mli5J~~~i¥Jtfjn*6mff!,~~ MY (frtf+ :i:~lGtf) 'i:!:J.M~~~'~-@~

lGtf ; ¥}~ , ill:mli5J.~~~:i:~lGtf~t)m1i~ [a] 0 1flitftirI!§~mJj][:3t1i5J

~m1J ~~-mli5J.~m~~Fo'Jm ' 1f1&:zr:p:fJt~~flJffl:3t~~*~ ~~~~

~m'*M~ftirI~~:3tIi5J~m1J~~.M~~o

(.::-) *~ r~j ~ -n- ~

*iipm~{:;@~.1J ~ , 5 ~8)j:3t1i5J~~ *iai OOflJ1£:3tIi5J~*1J~ r:p~ID

~&1£mK~*~*1J~~tf.~mo~~.T~Ii5J.~~:

5 TJIJ1§.~*15 ~ , ~~m~r:'Pf (1999) ,:m~m~{,~~J:t (1993) ,!'tftjJAfflm~

1§.~:=t15~:=to
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~ 3 : 1MI*.i5~ * ioi ~fijlDJjmt6~~

~:o ~ 00 ~ ~ * ~ ~ t~ jj!f M jj!f 7X ?j

ia ic/ai ia ie/ai ia/ai ie/ai ie/ai

~ kias kics kias kies kias kies kies

~~ khia2 (khe2) (khi 2) (khi2 ) khia2 khia2 khia2

khie2 khie2

~ khia6 khic6 khia6 khie6 khia6 khie6 khie6

ii !Jia6 !Jic6 !Jia6 !Jie6 !Jia6 !Jie6 !Jie6

~ - - - hie! hia! hie l hie!

*1£ tsia3 tsai 3 tsia3 (lsa3) .gjl ! tsi a3/tsai 3 tsai 3 tsai 3

f~ - ai 3 - ai 3 ai 3 ai 3 ai 3

rJ!'t sia2 sic2 sia2 sie2 sia2 sie2 sie2

~~~~.§*15~!¥J~~*~m*fi:

(l)-tr:~ -~r.E-t::: = nhWJl$"'-""ffilYa:lI!i!i""'-""J[ -j:::;- ~nh~Q-EJ.· .
1U* ' ~"¥'"m/J i=i tl~·ar~T/,if'J.\~T /,'F3 -;t:)ltl~ml'-'J. . -Ia 0

(zrmm15 ~ !¥J~~*W*F;~*311if/f~ , ~~*31 -ia ' *F;~*31 -ai 0

[E~81'1 E3 wJl$,..-..,.;;~· "l!Jl$,......,.=~ . ~',iIn I3.El:"l!; - $::81J E3 wJl$"....,.;;~ .
IdJ"¥'"rtJ;ECT~T~ -IE: ' ifj..\~T~ -al 0 "',"1-<:;: , 1~1F.l ' 7.K,*"rt ;ECT~TRJ! -Ie '

m~*31-~o~~li@~.*15~~.*U~~1if~~,@*ft~Rm~­

~!¥J~m'~~~Bw~~r~1if+~~~1ifJm~T~~~1ifo

~~CPl&$!~@~tE!¥Jjj! r *1£ J * 0 *F;ftf1i~ , fi$31~ tsia3 , ft~ffu

~.15 ~ ~~ tsai3 ' f;t~~~.tt®(!¥J~~*fi ' IX1fJ~~~re r~ J ~@§~

!¥J~M~£J*;i:\m1i~ *tsiai3
0 *F; *tsiai3 ftf1i~ , .$i*f¥~1if -i- , *~

T~~ ; ffifft1&m~15 §~IJi*f¥~~ -i 0 j§~j~Ji~~!¥J&~ , QJtlg~~W1!¥J

MVE =iJ~1if~m ' ~1:T~g~flz!¥J~ftfFm (dissimilation) :

tt\ *-iai>-ai JWlf ' ~tt. ' ;1&;* ' ~h~- , 7j<.~

tt\ *-iai>-ia t.6~ , -it-l-

. 10 .

~tn-*F;:fr~~~'~ tsa
3

, ~~~II$Elli:~-***=~~l¥J*6~ : *tsiai>tsai>tsa 0

~••~!¥J~*=§M./f.~.¥U.@1if~~m!¥J~mo

W~*~ffi~fi~!¥J~r~J*'~oo*~~m.'.B~tn-~B'/f~
~ftf~.*~~~fiB~1ifmlfl1:' :ft1MWWJf~'8~~W1~H¥i*~f§IiiJl¥J~1if~
l~ 0 ~~f:£M*4...t ' IX1M~/f¥U~*~~~ ia3 !¥J ' ffij~~31~ ai 3 0 6~OOJ~

.WM-em~E8~~~~*~mffi~-¥3:'IX1M~ftT-e~j:!:~~~E8~
!~[3~;/]ot:JMm 0

/lfftm'-h'E ' .tt~:ft1M~*1£*~.lz:E8~ff*:r\ *tsiai3 , tt:~fr~*§*15 ~
E8~J~~mm¥iJjU 0 ~*...tt:JOO~ffjj ~ , tt:*.BE8if11iffflHlzWMf=¥f§~ 0 IX

1MQJ~g.fflWJ:frif11if$fl1:~if1ff157:tJ§lli:E8~ftg.B ' lliR~~f~E8~1t 0 .tt15

:ft1M*~%~~~~.BE8*F;*~.lz:...t~jrH1JjZ1~ , .WJf~fr tsh- , s- ~~I}%
~~~1if~~gE8tt:lli~f§IiiJl¥J~~ 0 ~ffjj;f§~~~E8jj! , ft}!J$ , ~m ' 7](*

~re*B:~~ -ai ~BE815 ~ , tt:BIJ&~iIfFf§~E8m~lj ( lli&t~~ , &~~~

sai ~f~E81if) 0 ~~~~~~~.15 ~ ffjj ~ , %~~~1ifW~1ifE8tE~AA~1'
1iiJ? 71!P~~tt**§/fIiiJJ!i*? ~~:ft1fJ!T!J;f/f~fI&m~1J 0 8

m~...tX~§~**15~l¥Jm~,:ft~~~~~*W~~*'frj:!:IiiJ~*
15gCPQJt:Jm~~ *-iai 0

(~)#RM~~~~#RM.~~~~~

*e:ft1M~~mj:!:IiiJ~*15~!¥J~1if'*m~j:!:~OOm15~~~WJM~o
:ft~~M-~,m~r~J~-OOIiiJ.~ft1'IiiJOO**15~E8ff~,m~j:!:1iiJ

6m~m~~'§M~~~~~~~~'8~~~~~~~.r.J~m~o~.
~rr~~ffi~~~I~'~~~~M~mo

7 t-XSffr$ (1992) {if*Bi¥liH~~~JJt ' mtf:l~~~ s-~-&m¥.f551J 0 f91Jtzo : (ll1£;5
~~~~ , s-~-&i¥Jf,t~1J$~f,t~mHU:W ts-' tsh-1'~ 0 (2) s-~-&~~JHt~
ffi;tttHt ts-' tsh-5~' 1lliWZ-~JffiJl~~~~*s-tQ~(2)@-¥.f~6 0

8 f!Htt*~~J¥i1J i3 pgmD'~~ , tt:4'~~ tsua2 , ~~ r *£lJiJi* J i¥J;ij!!'lIJ~ft 0
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100*/5 § f~H~#:ff~ *-iai ~£3: 0 fJi:fftJtfrj~bDBT~t®:~ ' ~~[g@IOO*13

§:w~@~m/5 §1¥J~fJBR:~H5~ :

~4:~~D~~~*D~~~~~

~ ttl ~L1l ~ft f:O ~ tm ~a M ~R 7k ~ #r&lM*

~ kia5 kia5 kia5 kia5 kie5 kie5 *kiai 5

.Ii tsua3 tsua3 tsia3 tsia3/tsai 3 tsia3 tsia3 *tsiai3

ftj ua3 ua3 - ai3 ai3 aP *7iai3

L~f13~~~~~'t1 ' f,tr:ffIOOf¥j3\j~1f&~Oir~ ' ~~~~I¥J -ua ' :ff1OO*

~lj~~8VF1f&ir~ ' ~7C~t1~~1¥J -ai ~D51~!J~~~mlOO~~t®:~OJ~l1!IJ-@!f.Wl

ff~A' ~IJJt~irJ*6~~HJU~S MVE E8=-B-7C~ 0 ~~~~IOO*/J§*R'=J:I¥J~~ (

*tsiai3) , ft1l"JftJ.-'¥l:iJt)~*~~Mf¥j/J g r f,:tr J '=J:1¥J!f.Wl%A~ *?iai3 0 9~

.~~~E8~~~'~UIOOf¥j/J§E8~,m~'=J:l¥Jir~~ffi!f.~I¥J~~~~~

Oo~~~@~~'¥Y~~@~E8W$:

m-·Mmm~~~E8~~7C~.~m-@1f&~~Dtt.I¥J7C~o~~7C

~*:1it~1f&~-B-ofj&,t1 ([+roundD ' ~~¥UJffi~l¥Jir~ -i- , ~z~~~Oir

~ -u ' i£~~±~7C~~ir~E8~fl::fFffl 0 ~~@~!Jt~t.w. Norman !¥J~~

*ioi l:iJt)fifJiftM':J~N7\:;f13~·~¥U 0 ~~-~mi § , ~~7C~t)~Dm~~

(unmarked) , iW7C~t)lfflOm~~ ' Norman .~I¥J lo/7C~~~~f~7C~ '

*:1it~~~-B-ofj&,t1 ' JEt)mf'iir~l¥J~fl:: 0 lO

9 ji~~ (1993) :mW$"i!Jifi?-1f.'f ' mw3£J*~~m!¥JlIf*~if /? / ' *1Jf! (1980)

~IJ~~~ / . / ' pgMi.M!J!!f1'~ 0 fxfr'l~5m:fflj[~~!¥J1JR$ 0

10 5LHt* (1996 : 175-177) :t~tJj , {i:E:£JlKi~~1J§!¥J£UJl*~' f\~J~~~!¥J~

~1!!~~@jm1H~J.Ig~f5t!¥J:±:~5tif ' 1ili~JE!¥J~!ti~ *0 0 1ili~BW2.~I1F~1J

§!¥J ua ~£J~~*f,*f4:if~!¥J*6* 0 5ft7\:;-"¥!¥J~$W Norman /F~ ' gjtfOJ El
1'J~~ 0 ftfI"JW6~ ' ~~~* ' ~1¥i!Y-Jl:t~*~ ' ~lli:IOJ~~1!lIH~) [a] ~:±:~5t

if ' ~Z~W~f~5tif [a] 9)i; [0] l:t~r«itil! ' jftBfjgWL"i!Jif~f5B* ' ttf5B*!¥J
7Cif~'lto

. 12 •

~='ft~~U~~irJ~~*:1it*~~O~~*~'~*~~~~n~~
i~~1J g tB~j/'if.a~~ CMVE ' C mft9~iiHj , C J..:J-7}tB~f5J~IJ~~£3: 0 II

-@j~j/'itB~£3:tzD~~E8=@~i5Jfff*,fi~ ' ~1J~~~£3:§tBir~~i5JW~£3:*

!¥J~~~i5J~1tt~lLt§fjFf-Fl¥JfJl~ ' ~~-flJ!:ftfFft3 0 itfJ!:ftfFft3tBfJl!P.li '

ft~~Um~f,tr,m'~5'=J:~~/OJM~~~/OJOOm1J§'.~~UT!¥J.
~:

-;f *kiai > kia > kia

gt\ *tsiai > tsuai > tsua

1tt *7iai > uai > ua

ir~-i- ~TW~~ -i ~O~JjU ' ~~~~Jtg~1JA ([- round] > [+round]) ,
~~f,¥,; -u- , Z~&~~ -i Wl)t( , ~~~~7(IOOf¥j:fr*/J g~1Tft97f3;J:\ 0

U~m~I¥J~@m.1J*fi~~~I¥Jl:iJ~'~.~I¥J~'E~M~~lLffi
ftJ~ 0 1£ Norman (1981) ft9~mEep , ftMJ-UiHR . !it ' ~OOm1J Ej!¥J -ua ~Hj
tJl~f~ftt:~ft ' ~J..:J-~~~f!tzDT :

*-ioi> -ua/ [+sibilant initials]_

*-ioi > -ia / [-sibilant initials] _

Norman !¥JfJl~f§'ii~ ' ~~ftf1ffTm5El¥JiiHjf~ftt:flj,Jf~$wm r $f J 1£00*

1J g WOOJ¥j/J g ft9ftR!ruJff- ' i£~~g~BJ3 r *R J ::f:1£100*1J § tB~~~m 0 12

*~E8/J g ft9.fttx ' ftfr'JWi,~ Norman !¥J~1if.~~f! ' ~J..:J-~~-@~grm5E
1~ftt: 0 @Tft~JlJtlH~~~ft9f~ftt:~ft ' M~7F~~::f:Wm~~~ft~OO~¥~
fi5JOOm ' ~~OO*ft9~t§'~'I1~ft :

II ft;1tJ!t:i~~1Jg , Xff (C)(M)V(EI)(E2) tr-J~JmJ~Jf~Jt ' f71JtlO1ll11'/1J § ; ffif$

6i~~f!lJfftE (C)(MI)(M2)V(E) tr-J*B:m 0 lUI~i~~-IfJ:i1J*B:m!¥J:£Jl~wrQ~~ ' foJ
*!i!: (1987) 1H§'&~%ffl!¥JDfRB ' QJl-)~;g 0

12 ~OJ~g~~ Norman ft~~~~ep~1ll1Htr-Jf..t€tsai3 Do.r.M5tft!¥JlJj(flg 0
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~l5JI;j~~U~l5JI;jWJ75~

Rl *-iai>-ia/[+velar]_ (.if~Ji-*) ~~f~H~

*-ioi >-ioi / [-velar] _ (~~$.J:j-*)

R2(a) *-ia>-ia/[+velar]_ (.if$.J:j-*) ~~M~~i;

*-ioi >-uai / [-velar] _ ( ~~$.J:j:f: )

m~J:.JUEfJ~~ :
(l)ft1MOJt)gl~~~~~P'9$ , §7'c:tE-Em:g:1&lID~1TT ~1~fFm ( iligt

~Rl) '~OOfFm~~~~~EfJii~*-i m~ , i:tlJi~IMl**1J § , 1MlJ¥j*

15§*.,~~~~&#~:g:ttii~-i'~.~Rlg~fFmEfJ~~ffi&~

if. ' OJ t):I1£7m¥U~rq]IMl~EfJ~~l]: 0

(2)1:t;Jt~rMJ~¥U~~rMJi¥i1J § i¥J~~~ , ~~rMJJ¥j15 § :tE'-X~:g:§f,J~1&

~~E.~*~wL~ , ltSIl!t1*fiJ *-ia ilf,J 0 :tE~F'-X~:g:§-BJ1&i¥Jiif,J *-iai ~IJg

~ -i->-u- i¥J~{~ ( iligt~ R2(a)) 'ili@~1tOJ~~W3:~~:g:EfJ'I1~#lUl'

iliOJ~~~:fij*~1T;W1t{1=mi¥J*l:i=* 0 R3(a) ~~ll${Jg~i¥J~1t 0 . ,

(3)~-15lID ' i:t~/i'DrMJ~¥IJ~/i'D~*1J § EfJ~1t~IJ~ , ii-BJ *-iai :tE~F'-X

~:g:~1&*~ T 1I-:g: -i- ( R2(b)) 'ili~~-m15J:\E8JHt11=m 0 ;JtjcJrMJ*

15i§R2(~~-.m.i¥J~~,~~~m~~*15§m~~.~1¥;JtjcJ~~~

MEfJ~~ *-i 0

R3(a) *-i > 4J ( ~~$.J:j ~ )

~l5JI;j~~U~l5JI;j*75 ~

Rl *-ioi >-ia / [+velar] _ ( ~$.J:j ~ )

*-ioi > -iai / [-velarl :- (~~~ -* )

R2(b) *-ia>-ia/[+velar]_ (~$.J:j~)

*-iai >-ai / [-velar] _ ( ~~$.J:j -* )

R3(b) *-i> -i / a- (~~~-*)

~~ f~'~~i;

~~ f~'"t~

~ ~ f~' ~~i;

~~ f~' ~~i;

m~t)J:.~t~*15 § , ~J¥j15 i§ i¥J.tt~W5J'tJT ' jjt1Mlit~:e Norman (1981)

*~ r *lHt:~1~ J ~~~ffi~EfJ *-ioi ' ~~fJJ~ El M:ft1Lb ' ~,@t)m~i:t~/i'D

~~~~¥UlJl{~~*' ~J¥j1Ji§EfJtJ3.~%J:\ 0 tjrf*E8~ip , jjt1MWH!~UJlg;j~ifB

W*ioi ~-~ffi~#IUJEfJ~OOr,,~JH! : (l) *-i-1I-:g:EfJ~ffiU ; (2) *-i Jm~EfJ~ffi~ 0

~ , ~~ OO§g *ioi mi£J:f1tfl¥J~~1

lt~/rojU (2005) !M Normanm~EfJ *-ioi ilf,Jm::e@mEfJ~J! 0 {tg:tE~~T

m{w ' ~ep7k3i: ' rMJ~t~~EfJMt-tLi& ' W2,~ *-ioi Jm-BJ~&~~~ *yai 0 {tg

EfJ)(]j[t~::e Norman EfJm~1¥:tE~1JlIDEfJrc~JH! : ~-~M;f45J'tfT1'& ; ~=

~mmEfJM;f41'~o~Tjjt1M~~~~g;jmM1J§EfJ~;f4,~m::ejjt1Mfi.)(

1'~EfJM*5J';fffo

rUm~Mt-t5J'tfT~-r,,~JH! ' .)( (2005 : 230) t~::e r ~1erMJi¥i~EfJ -ia:g:~

W-ua:g:~ , ······jjt1MW2,~'81Mh!~5J'JlJ1'~EfJ~~~* ' 1'~BJmIUJ1* J 0

TlID"~{tgEfJJt~~ (1i5Im~mEutm) : 13

~5:®m75~~mw~m~~mfi~

1f1.~' 1.ll~ ya ~A. ;:t: 1'i'I 1a ~A.

ua ;:J" J#.;& ua ~A.;:Ytfi

J1:.~' 1.ll~ ya ~'~f~~~ ;:t: ~'I'I ia ~!Af~

ua 1~ ua ~~1~fit

{tgt~::e, El3~w1'1'1~8'9 rttEJ ~OJt)~~ia:g:~()(~) 'iliOJt)~~ua

:g:~ ( 8~) 'OJJ! ia :g:~&'~~5J'5JUJlj1e~@~~M* 0 *~J:. ' ~oom
~~'!HEI3Ellli!i 1+l-e~±t[J:f;:7T'~Iz:tzg~ It:i;;;= = 00 --t:: =mtm,y,-rr=oliIz:ffir'-1~~Iz:
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*XJf.l*W..t.tJ~*mJ1HJ .l:ttx:1¥J ' ~~f5J~~I¥Ji1~ , ffiFf~@JjUI¥J}~{-\;15

~1¥J~~oum@.i1~*I¥J~f5J~~*m*w..t.tJ~*~~fitttx:'ft~.

1¥J~~~~'~f5J~~~~~f5J~.l5~W~f5J~~l5~tttx:m*,£~~~

~~.MI¥J~~,~~..t.~@.~I¥J*~~~~um.m~~~~*l5~l¥J~

ft 0 I2SIllt ' ~f5J~~fFF.SJ::ttx:I¥J1M~ , QJ~)j!f~*}~~l5 ~@53UI¥J~1&if9l¥J}~

~~~mimtI:Ff:iElitl¥J1Mb!W~~~{t 0

~~~~.~*~'M~$&~l¥Jr~m~*J~mf5J~~'$tJB~f5J

m~.~D=~~~~'@..t.tJ*.~~:~*~~~~..t.tJ.$;nm~~

..t.tJff$(ili~~~$) o~~..t.tJ~~$tJ~~~I¥J~f5J~~,ft~~~M

I't9fl)(jffl.~}~..t. ' .$~Wf!Im~1Hmfltll¥J}~~ (f.5jt.§.~ 2001 : 119) 0 1'N

.fl)(jffl~l¥J~m'~~QJUmM~~~~M'.$~WffIm~~QJ~~ffi~

1¥J±~7(;~W.~ 0 T*~WT (Ting1983 : 9) ~~~~15~ I¥J~~I ' re~l5 ~

~1~*ti~~I¥J.-HJi1mtlf!S *-ia ' ~lF.fm~~~B~~1~~l5'itr~~5tft~*

1¥J1F.f~'~QJ~~~~~*~·~~W~o~~~*..t..~Tn~~-~~,

IKF37IJI±I* . 1~ . ~ . ~ . *~~~1¥J..t.3if.if ' 23 jft37UI±I~~~~I¥J.i1bD

1'1'"'~OO .
YAt'J"" .

22 m~"'Jm' r tt: J ~@1J~*ft (®Jm) ~~=@&:® ' 51-53H~:wt\Jm~f"HfJ~fiiJ

®·.JmMm~*~®W~.~m~~~®'~@&:®~~~fiM~@~wt\$'

~=@~{!$ 0 j[~~ (1944 : 92) e'*~ti~=@&:1IJ~~$~~~' *6~W2-~

r tt: J *~iWAwt\$ r~~~li J 0 *1J;f:E (1980 : 54) ill~~ r 9!t J Ji5(Awt\$ , ~
fi~ *djar 0 §5)'} , I'lEA¥.f5.lHliitlj , 9!tcf:WUf~1~~cf:I:iJ~g~/f~~Jmf,J~
~o ••~,~tt:cf:~=@&:®~m~*.'ftm.~I:iJ~~~tt:cf:Wm.m~
~~~/f~~*~o/f~,ft~ft~~m~r9!tJ*ft~~~~~~,~~~~

~~~~W&:®~~'~~~~*/J~~.$'~Zm~~$cf:o

23 T~~~~~tR~*/J~ (1980) ~~~~if;m ' *~ep&~~t±\*~*~ , ~IJ

m~~~~~&ep6fi&:m~* 0 {jIJ~D*1J:fl (1980 : 54) ~ r~ *kjar, gjar>
~~,~~J®&~r.J 0 r~J~r*J~~~~~,~ep~W~~Jm~~.

/f~,~~~r*J~~~~~~*~uho~~rmJcf:ft*.ep&~~~~

~ , f.§.~.JI 91 ~ r ~a J *krjigx ~~~, r ~a J W r *it J ep~~~~cf: (~~

L~~~®) '~[6Jj;) r~ J ~~~ , ~~ft~@:~:tEJ r f.E; J ~~ *krjigx 0

. 22 .

~11:k5B~,ft~~W~~~~®~~~~&

J:.-5% *~~H~

~4t *kjarh *kiai5

q~4t *gjarx *giai 4

1tt4t *?jarx *?iai3

~4t *djar *dziai2

*1\11: *krjigx *tsiai3

$:151'1 (1980 : 69 . 74) t~l±I{i$~1W*~~1:.~7Cif5t~l¥J~~ : *-i> *-ia

~ *ie ' 1,*{tt*¥J~~F.S.~ *-g 1¥J~~~~1t 0 El3..t.* 11l¥JJ::ttx:*~ , ~~

~~ *iai 1't9.~ *-i ~Jt~..t.tJ~~ifim:!,tt *-r . *-g ~{tJY~~iii1iEZ1~ ,
fi;j*iG~**l¥J~;;\oiQ~~:

J:. -5 % *-r > -#- ~ r:l:1"t~ *-i

J:. -5% *-g > -#- ~ ~H~ *-i

.¥~..t.tJ~¥tl (J;7Jm:!) l¥J~ft ( $:15;ff 1980 : 36 ) ~'JW~~~~/f~ :
J:. -5 % *-r > 1:JJij1 *-¢

J:. -5 % *-g > 1:JJ"llj1 *_¢24

El3J!tQJ~D ' 1:£..t.tJ~I't9PI~ffif ~ , ~Im~ . {i$ - ~~¥U7 (J;7J~) 8*~iG~

**~~.~ , ~f5J~~flIJ]:gi*fll.if~,ttl¥Jnu,)} 0 25

24 ..t~f!$=~*~~~ *-g ~UTep~7t3:~~ , f!$=~~IJ~f*W.~ *_g ~
mJi'iJ} 0 {jIJ~D :

~ *krjig>tsie =~

~ *mrigx>ma"j =~

~~~{jIJ-T~j1j~~*,1J:fl (1980 : 68) 0

25 wt\$cf:.~ *-r f!$'$Jm~ *-g , ft~~~~~mJi'iJ}~ *-i 0 m~PJj;)~rc~~
~ , ~~7tgVft~wft~~7tWft~gmE ? :7\:;f;E~~ (*-r . *-g) W~l!.1li (*-i)
~~*.'ffi~~~~gm~-~'~~~~~~m-@mm~wo

. 23 .
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. 24 .

26~~~~~~~,~mK*~~@~3~~~~ff~k~~$~~O

t.ki:i-:ffr¥ (2003) lltliJ1j;w ' I.W ' iIW ' 1l'l![?]@1J § , mi~H±:I~~~

1I1J §~~t}tft-J!f.MW§~ , ftMfl}~']3Jii~lI1J § (~~t}t) 0 J-)~t1x~¥*

~ , ,*Pii~1Ii1J § (~~t}t) PJJ:).m~tl:lJ:)'T~H~~Ff[qll1-J:g:f@ :

~12:~~~~E~(~~~)~~~~~~M

. 25 .

27 <mz#J\-g} (*~D~' .3::.:ftJlld 2001 : 77 ) ~ r ~ J ~&~~~, ~&~Iffl*

&m:/ ' it~~~* ' m-g~ tsai 6 ,~~~~ 0 ~1fJ <JJiim} , r ~ J ~~imL

~~.~~'~fi--g~~.W'illf,JL•••=~~,~~•• ott~

Douglas E8~c~ , KII"JM:.~.&lF~E8 tsai W <mz#J\ -g) E8 tsai 6 ~~n:;~ili:f]J

AE83iID~-go

@*E~ , f:t~*51~I1-Jf:El~*~ , 'J.1Uii~ifj1J § (~~t}t) ~ft-Jx~¥t£51JJU

31<: EI ~rq]ft-J1F-¥1~ , (A) ~PJJ:)'~1Y9:l:¥~7~, (B) ~~IJ~Zf&!¥J;\WJIF-¥M0

m= ' ftL*$ , mttzis~flj1J § (~~t}t) ~ *kai5 , 1~ *gai 4~W~~

rq]1MI~ft-J~ *kiai5 , 1~ *giai4 fFfEl&N&~l1-JtMff!1UJ1* 0 55~HifF~@[ql~~

t£f§&f@ma:~ :

1.~*dai4 ;t.RHJJoA~; {~:.ftt} -i:;$fJf..sA'~Jf..s~ 0

Douglas (1990 : 563):tE <.(I~*i&f~) fFJ:)Tft-J~cn: thoa [R. tsai, a

reptile without feet; a fabulous animal······] 0 WZrq]~I1-J~~~:tE~J¥j~5)IUR

1'1'I;%*fCft-JJ¥j3(1J§ (*~O~2001 : 9) ~~ thua4 '~1+11Jg~lJ~ thua6 'PJ

~~~~~~f,JL§¥o~§f,JL~'~@¥~~~~ftm3~~;E~r~~

¥ J (;fP3m1§'-§f,J) =g:~511t1,*1~ 0 iifF ' ~flj1J g r ~ J ~@rq]~~~ft-J55

-@M~ft-J~~~§f,J~~~~~1§'-3~~1§'-d-offi~PJ~mttzis~~1J§

( ~:jthL) !¥J~ *dai 4 ~jglJi¥J~5ft-J thua6lit~rq]~1UJ1* 0 ~~U--.tJ!ffi ' #:11"l

PJJ-)re~rq]jglJ~ r~ J ft-JUi1§'-jf11lIJ~ *diai4
0 Jlft~-m ' m-KIMI*1§.*1J §fJ;!,

-¥tt::f¥U~rq]jglJjjg~ *diai4 ft-Jrq]~~~ 0 27

2. ~Jt *fOyai 3 .jIJt J\ tJJ 0 ;f%~ 0

*~~iJJ~@~~~ , jglJi¥J1§.*1J § Wffl::R~{,'f,Jft-J r tIf J '~J~07~1'1'1 sua3 ,

~1+1 sua3
0 ~@jjg~:tE~ rq] jglJjjgft-JUi1§'-Q}.l-:J~mU~ *siai 3

0 55~f- ' jglJ*1§.*

1J § , ~~~iJJft-J~,IGJAlflffl r~ J rm~ffl r tIf J '~WOm1'1'1 ie2 , mm ie2 ,

;fti~ ie2
0

f:tJ:)...t~@rq]~~~iJ;~B~~ , ;ttrq]~jjg *ioi ~f,J~~!¥J~mtM:l~~1J §

( ~:jt}t) ft-J *ai ' *~Liifj~~7~~* 0 #:11"l~!J!'*tzis~flj1J § ( ~1t}t)

( .::-) Jf #ht~t7J ~ (~Je Jt ) ~i~~ 61 ,*-J]L

j:ift 1 *ai ~ He *dai4 ,~~ *dai5 , 4~~ *gai4

j:ift 2 *ei Jt~ *bei2 , 1Jt~ *bei 4

j:ijl 3 *ai *lill: *!Jai4

j:ift 4 *yai ~iIl: *gyai

;tiji 5 *yai 4J({i *fOyai 3

;tiji 6 *yi ¥-i-~ *?yi 3

j:ift 7 *ia ¥-fi *phia5 , .If!fi *bia6 , ~iIl: *lia6 , ~'Jfi *tfOhia5

~I\f! *tfOia3 , ~1! d4>ia4 '~f! *4>ia2 , ftl1! 4>ia2

;tift 8 *a ~+~f! *tsa3 'lltftf! *tsha l ,tIJf! *tsha5 '9;u1! *tsa l

j:ift 9 *' $Lf! *n,.i 3 'Jt\iIl: *xiSI

;tiji 10 *e t~f! *fOe l

(B)

(A)

;f.fH~Lt* ' PJJ:).~¥UJ:rF~~li~~ :
m- , *~ 10~x~¥~£ltE,*Pii~{lj1J § (~~t!t) ft-JID~ , PJJ:)'~Z*

JJU~~~ : (A)x~ 1¥.::R~ 6WmfF51;1§'-'I1~~ *-i ; (B) ::RiP ¥.::R~ 10 ~Ij

W~F7fJ~~ 0 tl.H~fflHll~ (2001 : 8) !¥JliH~ , wrT¥J~~ft-Jx~¥~=@~* :

!i;kI : *ai (*l) !i;kU: *ie (~HI\) !i;klll: *i,~~Ut)

;!'t~J!*n~~tJ::R~ij~ZfFJJUEt-J::R~¥ ' !f.MIDA~ *ie ' &fF7T:1§'-'I1I1-J~

~ ; YffiJi* T~IJfF7T::g:'l1!¥J~~ *-i ' Wt.El.M~;!'t*~;Eft~7~IF-¥M 0 :miiJ~
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*-ioi> *-iei >*-iai >*-ai-*-yai

UJ~g~~ TTJIJl¥.J{f~~1t :

*)(::£~EBJ7g~ , ~m~3'E~EB~n ' ~M*EB1J~1~~ Norman (1981)

Ffi~~EB:J:tRl~~ *ioi ~f,J~:ei"6J{§ 0 M~El3~1¥i1J § Wi~*1J § l¥.Jtt~ , ft1l"l

~~ , Norman EB *ioi i1f,J~i'§&"lElit~*5MO 0

*)(¥l~m~ Norman*ioi ~f,Jl¥.J~itlij , {.§.~;~:>i~@~f,J~D{iiJ~~{¥Uf~~

~~1J § EB~1~ , WtB T Wfm/fRli¥J~1:t 0 ft1l"l~:g~ , *ioi i1f,J:ff::J:tRl~~

i¥J~~e~.~~$i¥Ji1~*~l¥.Jm.'"6J~.~T~.~~~:

{@~-Wl¥.J~~!kt* 0 !kt*:ff:m:~~jlj1J § ( fffi:1tlt ) l¥.JW[{f~ *d~yai2 , W

f;El¥.J~f,JN3Rl 0 ~~11i~{f~~l¥.J~~ , ft1l"l/fYiJmitlijm:~~jlj1J § (fffi:1t

h) *-ai-*-yai i1f,J"6J~gl¥.Jlffiaj}fi*5tt~~11iff-¥M 0

~~ , (A) ~*9J~~ti*!Joi 4 , ~ *gyoi2 ~~5] , ~)mH~~ (2001 : 8)

~~~~*'ill~ili~~~~l¥.J*o~~~~~{fl¥.J*m'ft1l"l~~£1l"l~~

WH0J:\ *ioi l¥.J9£ff~J:\ 0

T*~*T~.1980. <~i'm~~) , (3E1*f1j) 14.2 :ffi'[167-240

T*~*T.1988. <~~9JI¥J~~~15J) , (~~m§litf~PJT~fU) 59.1 :ffi'[13­

22

.2006. <fjt~.9:~*MO~~IUHif-) , (15 §) 1 : ][ 1-5

;7J<*l1Wj:~15;&:iH1J~~~~.1992. (jJ<*l1W;&:) (:1tg-: *Y~I±J~t±) : J'i

771-810

i:J; +.1999. <~~15§Rl{f*Ri) , (15§) 4 : 1r282-295

$1511.1980 (=1971). (ktJ1iflitf~) , :1tg- : PJl?HEi1:awg

$~D~.1997. (:m~1J§) ,:m~: :m~;\~tB~t±

.2001. (m~l1Wm15 §;&: 12ft) ,:m~: m~~1'ftB~t±

( -.lH5Z 'ft : 1!U~ ~~ )

fjlm~§

*>cmflBi!p~B}j *ioi ~B *-i ~~EBw[itlljic'~ 0 1lt1l"l~~i~~ktJ:g- , ft

~UIj::!*Rl~~*-i i1~~k[IJ~tillm:g-~~ *-r ' {~$m:g-~~ *-g ~mt ' ~

1t~i~i¥J1lll0Ji 0 :95>ri- ' m:~J$&ffj15 § (f§:1tlt) $ r %1~~m::,~U~!kt J ~RllJ*

~5]EB*f~ , lli~7F *-i ii~ErJj~itllj~~~~tt&&,~'11 0

m&~~~o.~~~'~T~k,~~m~i¥J~~~tt!\!X,~m~15§~~

{f~Wffiim~M~{f~~i¥J/f=1:tF~ 0

*>c~=~p~(]}j *ioi ~f,J -i- fl'{fEB~JjIJrc'~ 0 ft1l"l~~~j'4Hl!J15 § i¥J~

m~~~~fi~*~~oEl3~.~15§~OO*·OO*~~1J§l¥.Jm~~,~~

~~'ffffl!J15 § i¥J~*1ff ' ~Bi¥~ff~Jm~~~*wj:~~~* 0 ~~*)(I¥J~

MO' Mfl!J15§$-ia : -ua : -ya (-yb) i¥J-mfl'{f~:V:, ~El3~/f'Rl15§m~

1¥J*6:'= ' /f~gj]'[m~ *-y- fl'~[O]kmim~:J:tRl~~i¥JBi¥f-t ; • § ~ , ::!*Rl~

ffi:,h-:t:;WOITW)illo
130 Ot 'F.l1JU1 "T 13"

ili
QO

g~ *tsioi3'fiit *ioi3
'* *kia5

li ~ *5

*-ioi> -ia / [+velar]_

*-ioi> -ioi / [-velar] _
Rl

*ioi ~f,J:ff:E~:g-fif,Ji~~i~$7t*~ , :ff:::1FE~{fJif,Ji*W 0 ~i~:J:tRl~*

15 §~:J:tRl~T¥j15 §~JjU~11'~1tfFm 0 ¥l~iff\~~1tfFm ' {gEl3~~*1J §

~1'F~1tl¥.J*~/f~ , ~~:g-ifj*6~~~/f~i¥J~:g-~~ :

g~ *tsioi3 (CMVE) f'l<' *- tsai3(CVE)
r~, mtsua3(CMV)

'fiit*ioi3(MVE) r~'*-ai3(VE)

r~, mua3 (MV)

~~~*1J § W~1¥i15 § EBJ:t!\!X ' ft1l"l:::t~g~mWj:1!rmWItB:J:t~~~l¥.J:g-ifj*6

. 26 . ·27·
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, :Eft-Wi! .2001. (~#J\ 1}~ff) , m~ : m~A.B~;tfj~t±

filJ*3i: .1987. (fi~~epl¥Jfm~W15$) , I::lt : *3i:lli~t±

!ffi!Jiffi)(.2002. (~rMI15§IZB~JrnI¥J=@J!*) , (m§ifm§~) 3.1 : :&133­

162

.2005. (!ffi!:rMI15§1}~Jt~1iff~) I ~3l:j5ail*~ep~)(~~tw±~:)(

#~1:. .2002. (00*15 § ~lfff~$tiff~) , ~i¥J : ~Wj*~lli~t±

#~~, ~~~.1989. (7J<~15§Z:) , :ltEf: ~)(lli~t±

#~~.1993. OjHlfiP15§z:) , :ltEf: t±~~4~)(~lli~t±

#WWIJ .1992. (1~HI'I15 § ~lfff) (-) , (=) , (=) , {15 §} 2 : :&

151-160 ' 3 : J[230-240 ' 4 : :&310-312

#fifflfiffl ' ~/Nj..1996. (JJi*IMl15 §mifliff~) , JJi* : nJJ~*~lli~t±

fflIt.El.~ .2001. (fflIt.El.~m § ~~)(~) (:ltEf: ~JHEIJ:.~) , (-~phw~$~

~) ::&114-120

fflI$~:t~15Z:IHi~~~~ .199 3 . {fflI$~Z:} (:ltEf: ep~~4~tHtqlli~

t±) J[ 616-669
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