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Preliminary Geo-Scientific Researches on Sandercock N unataks, 

Enderby Land, East Antarctica, 1970 

Okitsugu WATANABE* and Aiichiro YOSHIMURA** 

Abstract: Sandercock Nunataks are located at lat. 68 ° 36'4 l"S and long. 

52° 06 102"£ about 500 km east of Syowa Station. These nunataks were visited 

by the ]ARE 11 traverse party in the summer of 1970. Sandercock Nunataks 

are composed of four nunataks temporarily named A, B, C and D from north 

to south. The following survey and observation were carried out. 

I. Determination of the location of each nunatak by astronomical sur­

veying and sketch mapping. 

2. Geophysical measurements: Measurements of geodetic gravity and 

geomagnetism in the vicinity of the nunataks. 

3. Geological observations: Geological sketch mapping for each nunatak 

and sampling of rocks. 

4. Glaciological observations: Observations of the occurrence of inland 

ice and patterned ground with ground ice on the nunataks. 
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Nunatak C 1
'"'"'Cs : hypersthene-hornblende gneiss 

Sandercock Nunatak �O)jfu�vc[UJ-t- 0 �f*!¥.J tJ:ft'i¥:tfri'r:* c t  'biJ •x. ---=i f:..:'51::ill*O)� 

L, 1-, ,Q]f�vt � ::S  • mti!l • *�vc l 0 -C;iob Gh -c � IJ ,  -th G O)ffiaj!;tt 5 [;wc� ¥IH!-;- t q1., 0 -=f  

;E"C-45 0 .  

4. Sandercock Nunatak tfffe.l j7J 0) �7j(ffl,fH:::. "'J \, , -c  

4. 1. :k!J:i7kqJJfir1l�? l ,  -c 

1¥i1I1:Ji1.kw 0) IJti 0) HJ�vt1.kw�ffi 0) H1 f�� j(p_iliJ.k 0) 11iiw1v=.j( � tee .t)'{i�11 � � x. o t:.. «J i=- ,  1¥1 

ffi).KW0)�1.k¥B'J?iJf�O)J::c·11t�UJ: �*� t 0 -c 1-, , o .  *!�1.KO)Jlji � vi.1.kJ*J�U�v.:::.J.!'.t--::5 < v=. 

"':);h,�j!Jl.JucffelZj,'-t- 6 O) c· ,  �t�:tif!:JTjiJ�::kfsi,1](vclJ.x. 0 }�f&:fa1ew::t�j�-c-vt c < ;:._ *- � 1-, , .  

Nunatak vt�fliO) ;rJE i IJ O)-fiM�).kw1zwH=- Js Ghh -c � k t  O) c·cb 0 .  ..::'c O)l'f r±l fllJtl] , 

1.kJ:: �=-� t±I L t:..=]£1tl!s{* 0) r,Jf� vij(�1UJ<. 0) 1.kit O)� llii;v:::. li:15 � h 0 . L t:..tJ \ �) -C jzi51b.k r::. xj' 

-t" o ��iJ· G dj_hvf nunatak .7c 0)  t 0) l I) ,  -th� 13'tr�£�1tii=={*O):t�;fff oy;-JIJ� fi  0 iJ , v.:::.]! 

�-c-45 0 . 

Sandercock Nunatak Mvt�JJIDJfu;J::;O)-'i?i;iJ�:tfil�El'Jf.:::.dj. -clU&s'J.®:7£i O) ff!J=JtBr:::� /:tl L t: 

t O) vc-t- if-f,  ���{to)� i IJ vi'.'.J,'tJ: < c t  0 G v.:::. 90 km rn i -C·-t O) [fO: IItl � u 0 v-f 0 .  
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rt�-O)� tfj {flta ,  G i t L i  ---=i -c i, ,  0 .  � O) ilif-O)M1i\tv=. vtft:!f'5·v�� � � ---=i t-:*f}q,,:1_kO) ifiE:h. 1J�lUJ (i 
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5.-6' __ =52
,-
· O�'E __ ---;4_' ____ 8

-r-
' - ----f'l 2_' 1 6 

I - -
6-T ' 

/ 

f------- �--c-"-''--<---+----r-- ----+-----+-+------132  

� 9 Sandercock Nunatak �;;[[J21 0):::kl�)j(i:, J: U)kJ:V-:::. � G .h 0  �7&:[:k 0)5J'1j] 

1 . ,��Ji 2. i� 3. -=c v - / 4. �)km 5. '7 v / �  
7, i:> J: U' !l =; '/ !7 6 .  �)Knt)](0)1*1tfftti: 7 .  �IJffeUn;� L 0 1f rtiJ 

(J$ljti£B1\.rtJ )  8. :bfjJJ!iO):'£ L 0 1frt,J 
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L ---c 1, , o l }�,bh ::i ii� ,  2' G v::. -{- 0)  r:p v=.;¥!� 0):L1tf1lil�� GhtJ: 1, , c l vi , REv=- vb"'JiJ, 0 t-.: 

}j,iJ\:k� tJ:]1% l tJ: iJ , c 0) ��11c��x�2i L ---c 1, , 0 %.rm-c:·0 o c l �ffi L ---c 1, , o 0) -c:- 0 ;s 5 . 

Lkil� 0 ---C*�fflM� 5 vt ---C �� GhkR£*® 0)�� ��00K���� L . �*®tO)ff 

��fJE�-t o c l vi+'.9-�·;t Gh o .  :ro -l- G < �vil::v=- O)�t-=="'J O){lffiil� ftJ11, , tds:5f!:c· � 

t.::t!±!Jf; l .[1,bh 6 

4. 2. *1Jij.Jc(7)1i�I�? L '  t 

Nunatak �O) i'Z9vUi 2' � v=. t O)�t-.:. J: 5 v=.£t-!±!.ii� Jb iJ , -{- 0) P'J11TI l JWJill v=- 5,.__,20cm 0) 

1pffi� t "'J �i1, , t-.: !7  '7 ';/ !1 l -l-h1·=. jtfx:-t o m L:t-.: !7  '7 ';/ J � fl 5 R1k*il�� Gh o . c tL G  

1 tJi 0) J '7 ';I J vi -l-h .:f h 0) :lbJ; PJT 0) 1.K* 00 0) fG ;J ;jjt J;L� � &1!9( L , Lt-.: ii� 0 ---C -l- 0) = "'J 0) :15 it.I 

�t.:t�rfii·=- J: 0 --r�tJ: o .  IZl 9 v=. -{- 0) 1, , < "'Jn,O)iJtlJJE{ott�ffi L ,  IZ! lO v=-R1.K* O)*rnj:if;;jjt�ffi 

Lt-.: . c O)fl}.K}iHi1.K1*0) ·1:1.i���D 6 -1: -c:-�*�\, ,:ffl,*c·0 6 .  -{- 0) 1 "'J vi ,  -{-,f-t,O)�v,mv=­

!U] L ---C -l-hil� superimposed ice JJ ,Jb 6 \, ' vi ::kJi:1.K v=-)(Qtfq(-t 6 t 0) c· ab 6 iJ,  l \, ,  5 ,r#:!J=-0 

o .  t L superimposed ice c·0hv:f-l-hil� c- O) J: 5 tJ:t:!Uti1'0) t  l v::.:if;J5JZ 2' :ht-.:.n, ,  0 0 1, ,  

vi-l-hiJ�:t(fi�1.Kv=-�1tiR-t o t 0) --C· 0.tH:f . -l- c -c vil::ts � (:k�1kO)fflifrO)*®n, GJ:J=-ts 

tJ ,  5 :1Jff1J) O)imITff.J:1JrtJ!J� 0  o vif-c-0 iJ ,  -l-hn�--JE0) 1z@ v ,--.,:; ;L, �*ffJt-t o t-::.� v=- vi , J:. 

ts � O))J<. 0)1'J11lfJ:1:v=- J;Iit 5 t.: vt 0) 1.K 0) rlUt/J�'.k'.'.,�-c 0 o .  L t-.:n� 0 ---c �*0 o ffilO) 1 "'J vi-l­

O) {l�*=€n� c:· 0) J: '.5 /J:flf�fO) t l v:.fitJ:bh 6 n ,  l 1, , 5 }2-c·0 6 .  Sandercock Nunatakff:ilf 

ill 0)%, 10tr·=- "':) 1, , ---c vi i t.:� L < bn, 0 ---c 1, , tJ: 1, , .  10 m �if=J./J, GtffiJE 2- h 6 ::ff.f;ttg%,Wll. vi , 

-32°C,.__, - 33° C c·0 6 . Sandercock Nunatak tli-tlffri::p cTJ'Aifril.vi - 19. 6°C (12 J3 13 B 21 

ll�j:) /J ,  G - 12 . 8 °C (12 J3 14 B 12fl'sf) 0) /'M'J ·c� 1� Lt-.: .  c h vif,]JtB f'fuj 0) iJ1U ;E"C- J±:> 6 /J � i: 0) %, 

{�0)-"'J 0) m11JM l f_r 6 5 . \, , -_r-.tiX. L ---C t  1�Y) ---C ���fJ:% {t�'
{

f v:. 0 iJ nunatak t'f:ili:Jll 0) :k 

l�HJ<.1zTifl O)fj.!t� �c·v:t, �J[:J] ll\10)��1tWrIJl*vi:1k < B{!,� Gh tJ: \, , . Sandercock N unatak f¥:ili: 

j;Q O);¥J.{t�� O) ·l:1.I�vi ]ARE Data Reports, No. 17 (Glaciology), V v=-ffi � ;h ---c 1, , 6 .  L 

iJ • L-:15 Nunatak B :t-6' J: u· C v=- vi�*ti L tdl!1iJ�Jb fJ ,  3!0)mt�Jt!Jv:::. vi nunatak J:.c·:Ltfft 

L td1'11� 0)-�;E/J � 1·�1iM-t o c l 'a::' ffi L ---c 1, ,  o . "i t-.: IZl 11 v=:. vi�1-s-;1�� 0) Hfil. r v=- 0 o ;fl�@ 0) i� 

n 0) tk: t� 'a::' 5fs: L t-: . ,:. 0) J: 5 tee H�� jz@ -c:- 0) * � 0) fill] zf-tJ :{f1H i 5J<.1* w.J ;121 -fif; C r1§J J1t 500m l.:Xf) 

r=- vi-Fffi:l'!) f.=.� Gh 0 /J� 2000mG7) r1§J Ji:'. --C· &i ci.)f r� L 1, , .  c h  G 0) ,:. c iJ� G viJIB£1tf&.U-l- O) 

J;1\l;n --c·--Jn�0)1k1*1zilli l n� t.i:: 0 t-:�*;JR:fi�!J�:f:TtE·l 0 -=- l �ffi L ---c 1, ,  ;s .  

�1.k1r!; 0)1.K O)�w;H=-"':) \, ,  --o:i�J� o t-:� ,  a:1.1<.1t}�;t,mnx:-t 0 1.k O)fft};� • tJit:��rm* Lt-= . frrn 

EEri=- :t-6' JJ ,h t-:1_k vi-{- O) f8 fNi :1:Jl1u5};;frH=-H: 1�0)/�  !7 - :/ �ffi-t . -f9U;t vf !!'' U - :/ '7 :/ FtJ: 2 
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--� f/;.l'a:Hil\ 
L--___; ;IJJ,t±J/<<A> 

-�-- r,,�t,�t 
5 cm 

�1 2(a) �;K�iJ, GZtGttt.:::}](O)tfl.m; 

4i1�0) ,��iJJjt--evt- � 1 ttt.:tffi5tvt-�ifJWD1:ji. 1�JJ1E:l:� A-1 �A-3 rkJ--c-iJtU!E 

Lt.:*5Jh::tl!lJJJ{:i'zJt.� l2 (c-1) }::. 7
°

P ,:,,  J, � tt --C 1., ,  0 .  �ib�:YcJw:l*J 

(A-2) O)ta 1:n1::tllil!lv'i.&JP--C-�� h --C" ' 0 .  �JJ'.iEki,'R B J:0)*5 J1s::tllil!IJJ{i'zJ'i 

@ 12 (c-2) l<=. 7° i:1 ,:; r � tt --c i, , 0 .  Q, Al=P� J: U�+lt.1i1J1E{ftil:�� 

-t. 
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1&11 2(c-1 ) iliJJJEJ-;x A OJ il:zillb il'l Jt: ri�i*J (A-2 ) 

OJ *2i la ±.iM1 :15 (:-'.L C .& ) c ft£ OJ t-G 0-
C A-1 , A-3 ) OJ �-:ig 1N, ::t �[b :15 (11: c OJ 

1*J 1* '2:' 71'-t 

l5 

� 1 2 Cb) � 7}( w OJ 11< OJ �:tf rW:1 ::t lli!il:15 (ft.0-l'!'i 81 

M1 : ffi:f;:ji 1 M2 : ffi::f(f,gx 2 

59 

,1;-��vt�!i 5 IJ�Jt < OJvi�:ht-:::15fPJ 

'2:'71'-:f 

� 1 2(c-2) 1J\IJ11:J! B J:.:OJK:M 1J OJ::tilim:15(ft.. 

4"" 1 2  OJ t:t J1i vi il:z IDJJ i� J't j:[)_i l*J v:_ 0 

6 .  6 c .&.v:tiD:!fifJ il�:x;J;�pq v::. 0 0 

531J 
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c· 0)7i}f�f:. J: tUf nunatak 0) ft:ilic· vi , nunatak v::::.j�!EJ-t 6 �ftn, , {jffO) f-.:clA::::. , 1.k�r· 

-B"-fVr, G i 'tJ J:Jf G .h k1l<. 0) ¥a s\ I If11h 5} :-{fI v::::. � b dyt � i:p ·11: 0) i}i 1, , 1 t:iMJ::k c J: v f :h �-4h= 1f 0) f.t 

ll,:±.I!lr.:r%:;ffY/� !l - :.,' /)\ J=l G:h Q � c /)\�o G:h -C 1, ,  6 . 7j'(t,tJ:v::::.J.'ffiffe Lt-:� 0) i::ll]r:. t-o (rf Q i�1; 

ft�ii�eRif.t:ffl.tu::::. J: --:> -C Jf:;:Jil<: 2' :h Q 1J<. (superimposed ice) 0)¥01c1'1t=:rJr1h%1F,,� :!l - :.,, c vi , 8A 

�v::::.:!IB}. tee --::, -C 1, , Q 0) c· , L t-:/J\ --::, -C <L L Sandercock Nunatak ;JifO)JIB1MW O) 7}( 0) ts s13s::l:Ji1IJ 

:53- 11H=-1J<.luJJJ<.1�*I 0) ,, � !l - :.,, !J\$ � :n.tuf,  1IB1l<.;/ff 0) ).k 0) ,fic;VJ]( v:::. ":) 1, ,  -c IJ·  is 1J 8Jl67 Ud�Htiuh\ 

Gh Q vi-_fc· � Q . �1l<.w c· O))j'( O):j=jf'JH1. !m':vi @ 9 v=. if, Lt-: . I� 12 (a"-'C) vit:Hlf LtdJ( 

0) *;t 1To¥§.iTi'&tu J: v:-f.;!/ ifs ::=l= -:J1h 0) %:1'ri lzJ ·-c· 4) Q . 5J-�"ri1Zl vUJ( o) �:,t Jik ::=tJ11f1!J\]i 1, , v::::. Tt�:5(-t o = ":) o 

Hi::kv:::. tft1=!=1 L -C l ,  Q � c '&�� L -C l ,  6 .  iJ[U�O) x�J-g\: c L t-:1J(O)f::i1:;t1�0)*fl.Mi\Ji , 1Zl l 2  (a) r:::. ;z,,_ 

G:h Q  J: :> t:::.=_"J 0) {!/15} (A-l "'A-3) v::::.1}/J -.h-c 1, , <S . � O)J� 1*1 0)l\tJiH:::. b , � :Lht-: &[;5} 

(A-2) viVlillfJi)� 1t);rff�-t . Yi:,�i r\=l1 ::=l:::ifirhn\��i=j=1 -t Q iilli::kiWZ (M 1 c M2) c � oi:&:[.dJ 11ii ::'ic-t Q 

�5J'O)M�.±��&O)OO�'&�� <S k� K .  �����'&�m Q �������A c ��� 

B'&�v:J--t.h -7c;h0)*2fs"f3 0)3:.Ifirh�{.V:.'& 7° P  'Y J , Ltdifi};lzii\ I� 12 (c-1)  c (c-2) 1=-� � h-C l · 

Q .  � O)it;;Y�h· GiJ11Iw?i B'tiW< /730)¥;5 rfls (lzJi:p..a..., D-c� Ltd b\ , iJl:IfJfJii� 7t'&$ � tee l , fm5} 

0)¥a1c1'1t ::tl/1Jf10) �":) i 0 i�CM1) O)�ftUIJ·  G 90° vi fJ:: :h t-:�CM2) v::::. � < jfi=p-t <Sfi;}{ lqJ v::::. �  Q � 

c '&$ L -C 1, , Q . � 0) C c vi @ 12  (b) O) f,Ji fs.±I/irJ%;fJJ,,� !l - :.,,iJ\= ":)O)�ifs.±�iJiWJ /E�(:\'z.-1:'.t 

oyfftee IJ v::::. J: "':> -c c· � -c l \ Q rim!§·!�'& ffi L -c l \ {) . M 2 '& ��* C -t Q *6 0ll £ 1W:i 0) /£)] (:\'z.·l�IJ i' 

.± C L-C (A-2) P'1 0)��11ii\¥.: V:::. J: "':> -Cffi � :h -C :to IJ ,  i k (A-2) r3 o t,H'JJ 0)-1�T; v::::. tee;:f0 M1 

O):j:}g::kv:.::. x�Jt;-t <S ffiss�::=tij1m'& i ":) t 0)/J\0 6 � c vi�::kO);Tf:;:$:/ll&ftiJ\ M 1-M2 c·cf> YJ ,  M2 

o 71j ,qQ;n \ Ji; fi i:p -C cb Q � c '& ffi-t t 0) t � x_ G :h 6 . 5EJJ f:\'z. ·l�U t {1m ff);/Jy vcx�Jt--t Q t oy -c � 

Q i r, G ,  � :h i  -·c v:.::. O)�f-::ffl.tl\:vt{fnifEJw0)�1to)ffi8* c i l ,  x_ Q .  LiJ ·  L@l2  (b) O).fitrdu:±. 

$ili5}:111> � !l - / '& = ":) O)i)\(::f 1Th.±¢iEfEJJ(ll.'/:i 0) mtJ: IJ -c � 6 C -t Q vUi {1ffiEEJ�O)Y£[1t'&ffi-t J: 

5 tJ: :t�;:;;�1J(inJ¥fr9tIE:f9l1/J\ ,J6,�c· 0 6 5 . ta s'1i::=tr/id15J-1}1/� !l - :.,, 0) $:!Elv:.::. ":) 1, ,  -c vi, i:ftJfruO)t� 

� te tee 1, , b\ , L/J·  L1J( 0) $:0r.::. ":) 1, ,  -c l ,  x_ vf , � 0) J: 5 ts: :f;/f '*' ·/�J:O) iJfti l , 1�::k,,� !l - :.,, '&ffi-t 

).K v:tiJ{n\, ' 11ffifE�r*rc· O);z,,_7fjJ�PJfji§ -C'� IJ ,  {tl!.JJ � 0) c c v:t c {L Gff )j( ?FT 0) 7.Jc /)\ superim-

4. 3. *;1i±-tl!ffi (;:: ? L '  -C 

Nunatak B c C O)]JfO)y:l:S ffiiv:.::.tw:©±b�d;,l. Gh 6 . lzJ 13 (a"'d) v:=--t O)-� O)J�i*'&JJ� 

Lt-:h� . 1, ,f.h t t1� 0) ,,� ;>' - /' '& Jff-5 < Q j�vi , -t O)�O)r,!::'g-n:. GE!R1t v:.::. J: --::, -C /!§UffJffi L t-: 

i O) 'c'© Q .  �::'g-0)�1r,O)-vU�lzJI4v::.ffi Lt-: .  � o � 1r,O)�;)]JJ��mi.O)� L l ,�1r.v::::. J: Q 
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-:: c vi IJJi Gfr,--c· 4) ;s 5 . Nunatak B --c· vi fiEJTi!f& :Jt 0)3]�1J t�lt:1Ei- ;fi JJ�::k � � v::=. l 0 -c t#*3t,t @c1U � 

� L -C l. ' o JJ� ,  :£1:di-,: c L -c --t O) J'licfU vt:;;i��:t: t.c i*!i�:,=. ci) 0  ( !� 13a) .  Nunatak C O)T\'t;�± 

vif:l:13 @ 0)���;£j7!:M#{;§±IJ,  r:::> 8i:l-[][i 0)*1,�iJ�1��Jt1±"""-�1L L -c 1., , 0 .  Nunatak C --c-;f�:iit± 

� tJ:-tf�� vib� L tc. c -::  7_) , lt*xs"J::k � tsfiJO) -F v=. 1:;r ;� 5 cm O)t-l1JfiU1�1VliJ�4) VJ � Gv:::::. -i- 0) 

r i=- � 1sr:::.ffi L tc. l 5 tdkliiJ�� Gh tc. . 1J<.}i 0) rllN J)r* � (·H·fu1J ,� -c 1., ,  tJ: \, , .  -= 0)1J<.li v=­

vi�Jl:1J, G t  h1J,  6 l 5 v=. 1., , <  v:)/J, Cl) M L tc. !1 5 ';I !l t.J�&>  VJ ,  !1 5  ';I !7 v=. viJ:i\-GO)�Ji v=- E13  

*-t 0 Wm'l fJ:±1tY�?J ,V-C· 1., , 6 .  -:: 0) ;J<.Ji O);j<.O)kfl.i� c if.15 icll1±.!jfdJ 53-��� 1Z! 16(a , b) v=.ffi 

L tc. . ==t.l!Irti5t111� ffi L tc. lIJ O)* F9 vi 1k1*JzrnH=-1z.fitJ:::1J1tJ �ffi-t .  *5 13\==t.Ilid!iJ�lL 1., ,  v=-frJ 45° 

vi td1, k= "'JO)ffiv::=. �i=p L -c 1., ,  6 0) iJ�t=:,/J,  6 .  7k'.7-.�:::l:Ji i::pv::=. dj.  Gh 6�:1*1J<. (ice wedge) 

0)¥513ss5t1fi c JtiJix L -C dj. 6 c ,  -t 0) \. ,f h t  :j�::kt�!J�1J<.]u]JJ<.O)J&Ji;-H c:·�i=p-tt-f, 1., 'nv9) 

0 1J<.l11JJJ<. v=- dj. G h 6  !l·· 1 -\7 -=E.- / F' • / �  !l - ://J�vf�vt tc. l 5 t.c :l*�--c-cl:) 6 ,si:-c vi-3&-t 6 

(�ill . 1969) . L/J ,  L7K'.7-.�±i=p0) �:J*1J<.O)/� !l - :/ 0) :7]1J� l 1'.). *i::p·lt. lJ� � 1., , .  TJ:ig±J) 

r 0)1J<.1J�tt!2.�@ --c· o)ffi�Mi��7Jo=- �f�-t 6 s:. c vi 1JJ=J G/J ,--c· &> ;s IJ� -i-niJ� c:· 0) l 5 tJ:WHtiJv:::. 1 

0 -c --t n "i --c· 0) 1.k v=- {,J vt 1J!]h 0 --c 1., , < 1J ,  vi�*� 1., , R�JmtU: L-C :'73: 0 --c 1., , 6 . 

5 . � c -/J� @' 

� 1EM Fs9 /J �j;JI < , i tc. s=. 0) :l:it!.ttx 0) § t!� i=- "':) 1., , -c 0) ·lw$! HJc < �If t 0 -c $ vffi-t o s:. c t -::c· � 

tI:.iJ ,  0 tc. tc.��1tiJ;7G-J-5t--c· ci) 6 s:. c vi Nez:> tI:. 1., , .  � 1 5.iX 11l&i:!:-fui:gx;tm,1Jl1J !*O:) P'Jl��jiO)-fffi 
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� 1 6(a) :ttlrfJ.KO)ta J'stfl.�. �SD vi 

ia oo:::m� � 7f-t 
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0 

t L -ci'EJa � O):ttg�!wn .:o it@itJ �0 0 0)-e ,  -t O)�A,@ O) /i/ial':ti! L*O) fi:,i�,12-ll�� G1J , r::. �n 

6 c·J)6 5 .  Nunatak ffO)fJiDl':v:ti:j(r. v:::.ffiffi:::k�O)if5�f:::."'Jl , -C O) 'IW¥!ill� t t: G � h 6 vfiJ, 

1? c· ft_ < , ffiffi1.k* O)m� O)N:W:fJv::::.�J-t 6 '11¥&40 0 l ,  vi1.k*J:. O)�� · ffel:l:!lxxv=-"':) l ,  -c t m 

�� l u��K�� 6 -th G O)m���.:z. 0 .J:.t O)ffl� � Mffl� t k G -t t O) c. �.:z. Gh6 -

f1*0)*1tB"Jf.J:U�t(gtiwlill':v=:. c --::i -C ;t(¥1iXIJ��75·v::::. t.J:;}1, vf$-C· J) 0 .  :l&{§tK.ttl l?kffiffi� 

aiuv::::. � IJ , *1ifflll'=��0)���-3-.:z. -er � --::i t.:i0 EBJi��t.f±�vi L:cott l l?kffiffiW?J!U�O)� 

�t.J: G tH::::. :!Jttmv::.�1, , -c�ftO)xtJ1�,c.,, 1  < s l �  5 (rt-er � --::i t-: n!-r7K5ltt±vt L:co i*Jr,�W<ill': 

f�0)75· � v::::. ,C.,,iJ,  G�:'fL � $  LJ:.vf 6 .  

3Z: ffi;\; 

0 EB *� • EiMif;iZ (1963) : -\b 'i  c 11!/P� O):ttlflfJ . ffiffi�f4, 18, 1 -26. 

�illJU!E ( 1969) : 5k0..�±Ji 0) 7}(vc 01, , -c ,  �1.K, 31 (3) ,  53-62. 
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