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Activities of Japanese Party in the McMurdo Sound Region 

and the Ellsworth Mountains, 1979-1980 Season 

Katsutada KAMIN UM A* 

Abstract: The Japanese party consisting of seven members participated 
in projects for the McMurdo Sound region and the Ellsworth Mountains 
from October 20th, 1979 to January 23rd, 1980. The main projects of this 
season were: seismological observations at the summit of Mount Erebus; 
glaciological survey in the Allan Hills bare ice field; geological survey in 
the Ellsworth Mountains; and McMurdo Sound Sediments and Tectonics 
Study (MSSTS). The first three projects were carried out in cooperation 
with the United States. The last one was an international project organized 
by the New Zealand Antarctic Research Program (NZARP). 

An aircraft crash on the Mount Erebus, which occurred on November 
28, 1979, forced to curtail the projects by the United States Antarctic Re­
search Program and NZARP, however the Japanese projects were completed 
with satisfaction. 
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Fig. 1. Map of the McMurdo Sound region, Antarctica. 



144 

2. 1979-80 $�lO)wrJ�tHtmJ c �{i 

2.1. w11�ttiiic�CT)lifit 

�ftffi:llf!liJf�m(l_):t1!r�:w:r,���� J: u���lmiUJtu:w:r����v'i a*· 7 _,( !J n �im�� 

:fi�:1t (U .S.-Japan ANSME: United States-Japan Antarctic Search for Meteorite) (1_) 

�(l_)�im 7
° 

p:: ;:r. !l " c L --c, r ..= v ,,� A .101r(1_):tttoi!Jm��1¥JliJF�J �m�--t Q.:. c vc L, 

1979-80 �v'i-t (1_) -=r-vm•mu�fi :> .:. c vc Lt.::.. .:. hv:t., .:. n "i "c' (1_) = v ,,� A 1-1r (1_) WiiJ:1ttJ�:l1f!Jt 

'#-, :i1!!�1t�(1_) ffivcit,�iJ�ti=iJ"h "Ct, t.::. (1_) �c:x1 L. :l1f!!!t :tt!!�tJ: c:l1f!�!Jm��i¥JtJ:w:liJI.U�� 

DI!! L, 1-lrf*�mm(l_)•�. IIJfJ<(l_) _,( n-=- x A tJ: c��;s :> c--t Qt (1_)""(-� Q. .:. n�m�--t 

Q �� c L "C, .:. h "i -c·-z !l -z - f y 17 :,,, F:tfu�""(-(1_):tfu�-tJtU(l_)mE���--t Q �ftffi:l1f!M� 

ffl 0) t$ rB iJ � 1* "i "? t:... 

7 _,( !J :JJ {J{UiJ, G v:t U.S.-Japan ANSME ··e�ttt Lt.::., 7j(liiJvft:tbiJI.UJEffi ;f- - lv (l_)�iJI.Utu J: U 

m�(l_)f.::.2sD�7j(li}f����� L "CriX Lt, c (l_)��;o�S I), fllJ�(1_)�7.l<�i¥JM��m� Lt.::.� 

ft m:l1f! M1Em (1_) gg �WJ =t 7J � � "i "? t:... 

B * iJ � -z !l -z - F Y 17 :,,, F :l1f! � "c' ll ill.ti � � ott!-t" Q § i¥J (1_) I "J vc, .:. (1_) :11!! � "c' (1_) :tt!!Jt WiiJ 1tiJ; 

� Q. .:. nv:t., .:. (1_)ftili:O):imJtm�tJ;aB�£:tmttili)cJ:t� L --cm L <, �:l1f!��:xtJ:t--t Q.:. 

c vc J: IJ, 1c :JJ :,,, -f !J 7*-ciJ· G Ei:F.ft • i:f:t1=.ft c 1¥Jffi:*:�(1_):tfuJ{�$iJ:tt, ,�ftK.:bf:.. IJ, � 

WL:>QiJ"G"c-�Q. 1979-80 �(l_)S/-X:/v:t.7.-,( lJ n{J{UiJ;g_g1¥Jffi::k�(l_)i:f:t:9s::vc{ft!t--tQ= 

11.,7. ?-7'1-lf�vc::k�:1t���Q.:. cvctJ: IJ, B*At-tO),,�--r 1 vctJo:bQ.:. eve L, * 

Wxmft*�(l_)*fBWJ=ttJ��1Jll--t Q.:. c vctJ: "? tc... 

-1f, a*. -=- :i - :: - '7 :,,, r . 7 _,( D n 3 i=w�im-c-�Dtl! L tc.. r '7 -1 ,,� v -fflf1UHlmi 

(DVDP: Dry Valley Drilling Project) (1_) nX:Wvc J: I), 1*1��0)j�,"c'vi., �&. fflfjlj (1_)$ 

� iJ � t-: � h -c 1., , t:.. tJ;, .::. :i - :: - '7 :,,, F tJ � lJ - !f -S/ 'Y 7" � c I) , 1 -z !l -z - F Y 17 :,,, nc 

�vt Q :f;lfl}i tu J: UT !l r .::. !l 7. (l_)ii}f� (MSSTS: McMurdo Sound Sediments and Tec­

tonics Studies)J ct, :> I ��.[ I) (1_) 7
° 

i=z s; x. !l r ��tfifi--t Q .:. c 1/C tJ:--:, t.::.. .:. ;hv:t DVDP (1_) 

�vcv� c 1v c'�tfifi"c' �tJ:tJ· "? tc..#a:1JcJ:.iJ, G (1_)1'Jffi�IJ�fi :> t (l_)"c', a *fJltl""-v'i, :'}'tJ: < ct� 

it :Ji' 7. % :fJr (1_) t..: 2sb if 7. !l p -z 1- !l' '7 7 c -t (1_) I& 1th , � (1_) # 1Jll h � * 2sb G h -c 1., , t..:. NII ft ffi:tfu liJf 

�m-ev:t, .:_ 0) -Jf 7' !l P -z r !l'' 7 7m_�ri t v-c �tR::,k�O)!J\tt®tdf��'.€ L, � G vc-=f 

�I�*� (1_) .�"5��. 5l fllI*� (1_) i:f=tB-Wlitdf, ��*� (1_) mfti:WJ�15t (1_) ii-H 4 i;tJt, 



MSSTS v;:..�1Jni'" 0 ;:. C v;:.. t.r.. 0 t::... 

t.r.. :to, B *�<Df-1?:�:t-a J: rJ MSSTS Cl) �ftffi.illi1itf'.1effl<D1El� v�vifltliB;o�.f:-<Dff �� -:d::... 

2.2. � � IDiJ � 

;:. .h 'i -c C lr'U C J: ':d�' B ��qi. ""<' 17 ""<' - F £.rt!! 0) .illi �1itf ��Cl) vm ® C � � ® 0) rm 1t-: 1:-:{}- 0 

t::... :±.h::�®�:t*�m:-=r*- 7·· :/, 1t-=t@tJJ:=-Rtt, 01v;f;1 :/ 1-- n 17 / !7 -, tl¥a (n�w) 

�t. m��c.Lt, -�-fflO)ffl�. �mA��M1t-:Lk. 

n7t-�1EfflJI�c v-c, 7JcV1JmifJal1J;EO)t::..6bO)xwrnmJE§:i t 3 '*r7' v ;(A�O)amnt't.:;:tJR, 

MSSTS ffl :h" 7' 17 µ" r !f :J 7 (��) :to J: '(f�;lgO)J6,�tf,&l, :it!ff·11t��:itffl�;tt�1; t ;v� 

�Lt::... �-Offi&ti:t.-c· � 0 t�vt;:. h 'i --C:·O)���ffl L. 7f)e0)-$v:.--::it ,t it�ffi.J\1iJA Lt::... 

nB fo 54 '¥ rrt '"<' Y " - F ffiI � � itu Mi mu 0) =r Xl tA fi :tf� Rt :t ?k <D JHi IJ ··c ,1) 0 . 

oo § �1 jzs '11 

& 51 it 

fE ft ffittg WF j'E PJT 

.iili1/'i Mi �IJ ffl ?� � ® 

ff !JR 

6,573,000 Fl 

9,321,713 

7,348,960 

429,969 

1,542,784 

D2,748,713 

255,000 P:J 

150,000 

3. fj ilJ 0) � � 

�fiO)fi�O)-���lK�Lk. fltlill, ��. *ffi0)3��""<'/7'7-F£.imKffl�. � 

m 1:J T 4 i5 v :t. A ::i 'Y r £ftf!-e :1:. M L- t::... 

1979 10. 18 

19 

20 

21 

� 1 1979-1980 ��fi!ifJ1< 
Table 1. Diary of Japanese party in 1979-1980. 

,J,tt, r:p'.fr, EBt!i: -.:,, 1.:- =-- -�m _,,, =-;; -1 7' i- *-\' - :J-,cr 
DSIR wrll, 

7' ::i -.y r �ifilft 
1Jf�!{f� 



146 

1979 10. 22 
2 

25 
26 
2 

29 
30 
31 

11. 1 

2 

3 

4 

5 

6 
8 
9 

12 

15 

17 
19 

20 

21 

24 
25 

26 
27 
28 

29 

30 
12. 1 

2 

Table I ( continued). 

} 7-- ::z 'Y r �:itl!(;'.)-tr ,,�,{,,�Iv 7-- !7 - l t.,v;:'.:.�:fJJl 

} !.f7i-�1t$.® 

µ 1' ;(JIJ!p, ... � - :/llt!p-e�:;;fs:i*J& 
flflfil, tf EE *Jj(9e 
flflfil, tfEE � F' =--ffiEEB !7 7 -1' 7- r -r i' -:f-�, i}t'J MSSTS-1 � (2 

13 £ -e?ffftE) 
tftiiB, tfEE NSF, DSIR /WFP5 
*��!.fJ'f-�1t$vffi (7 13 £ -e) 

flflfil, tfEE � !7 �- F£:f:IB� 
=t$¥S, Wl:B ?Ji��� 
�jt ··e?JJ��w 

;p!lfil, �EH -if".,� -1' .,{;1.,, ?- !7 -1v (8 B i -e) 
gg� �F·.:::..-�El:!!771'7' r:f--v-7� 
1J,tt MSSTS-1 ""- ( 17 13 £ '"(·fijftf) 
Its� � !7 -z - F£:ltl!� 
i:p�, EB-!£ .,� :/ 3t�:ltl!""- (11 13 £ '1:·?ffftE). flflfil, tf EE !lff?i-�1t*vlu 

rffl�& (16 13 £ "c') 
i:p�, El:!{£ � =--�"" (14 B £--c·?ffftE) 
tf EE 7 -1' r �:ltl!��1t 
fltlfil, Wi� .,{ / pr''£:ltl!""-
1J'\tt, EB-!£ !7 v- pr - e iv"" 

wm 7' 1t,-7.f<fnJ:ltl!��1t 
,J"tt MSSTS-1 '""' (23 13 £--c·friftE) 
i:p;G, EB-!£ 7 1J !7 -t 1v�'""' (23 13 i --c·fiutE) 
wm ... � / pr''£:ltl!'""' C24 s i '"(·frift£> 
fltliB � !7 -z - r£:ltl!'""'m Q 

�};s-, �JJi 7-- ::z 'Y r £:ltl!� 
�' :@:Jl '"(-� J1 � - Jt£:itl!JIT < (;'.) 7 ,f 'Y �;:,. • ;r- - IV'"",. 

,J"tt, Jmiffitr��tlJ..� 
Wi� � !7 �- F'£:f:IB'""-mG 
,J,ttJ.!!� 
,�}a-, ,Jytt, i:p�, Ear£, ;tr§ ... � :/ ;$t'£:ltl!'""- (10 B £ -c·friftE), 13 � 

IJ{=- � - ::,- 7 :/ nan:��fiJJ;;f!jij. 24 �IJ{, .;!:. v ... � 7--lll�t*lt--z::· 
�� l-"'(I.,, o (;'.)a-95.J! 

.,�- r:P�ffi}��fi 50 na:¥ic�:i't�, mffi,�£:ltl!(;'.)r5E�� J1 -z- r 
£:ltl!t:::.�� l., -C�:ooi 

fltliB ffi:ltl!iJf c �i!t{�:::.00 l--C1[�;ii� 
9 $.j: 30 ?t J: IJ 7-- ::z ')/ r £:ltl!'1:·ic��J! (11 B i --c·Kbt <. f$fBl±!Jg) 
7-- ::z 'Y r £:ltl!--c-J€lf!ji � -tr (fltliB, Wi�l±!Jg). tfEE, .:c. 1v 7-- r; -7-- tll:ltl! 

Q) "f" i' / 7° 

� ( 1 J=l 18 13 i --z::·fiutE) 



1980 

- ------ ----

12. 3 
4 

10 
11 
12 

13 
14 
19 
20 

24 

1. 4 
5 

6 

10 

13 

15 
18 

23 

} 

Table 1 (continued). 
===-- --------

flt! fil ffijfu 7iJf c �Jr.5JI� 
fl!lill, es� .:z:.,,,� :/ -7-l!JEJ' (jfu'.rl�t�®:) 
.�m� s �. 7 lJ !7-t:1l---�"" 

.�Ja-. q::i:§, d3t£, J'rlffi .A :i ';/ r �:tm"""-m :o 
Jm� 7 7 :/!::it---;("" (1 � 2 B � --cmftE). ,�,la-, faf™1i, lHtc:m�J:: 

��"'"' 1J :if !7 ---e1fu:;. ,J-..n • .A :i -y r �:tm"""-mo 
;pfl¥B, .�m. :tr:lii =,,,� / -7-lflffl"""-. t=p:ft�JmW�-Om 
.�m�; 5 i'i, !7 "3 -1 7- r + -v - 'T"""- (21 B B *;,g) 
;pf3¥f1 =,,,� / 7,11Jq,, :tm!Utfftolx 
fl!lfil3fil*+*�ffl�·�-�Klli��77:/YlJ,y�"""-(MOitm 

tE) 

;pfI ff\ = v ,,, ;: 7, 1..LHJJ ffi """- ( 28 B i -efrif tE.:) 
;pfl1f3 .:r.. V ,,,;: .A llJllJm:"""-, :tm!UtWI&. ;pflfrL !J - I- JI,- p ';/ !7"" 

flt!K L [Z§� hu!E�vffi (12 B � i --e®'i: <) 
;pflm M. TURNER (NSF) � J.-:. .ttJ?.+tf O)vm 11?1, :tt-.Jrr17· p � x. !7 1, t� t'' 

r:. "':) 1, , -cm�f 
fEIJm TURNER �c*40).ttJ?.7l�tiN'.mll;(�- 1J ::r 7

° 

!J ---c�1t 
;pflm, tz§P€. * - 7, 1-- 7 1) 7 0) 7"" - -;,,-£:tm �=- fi" <. *WA 21; O)ot5m 

�,0 �=-w rn; 

tlflill, @� 1 .f- 7 -.;,,,-%VJf.,1J 
t$1B !7 "3 -1 7, r r -r - r%r (25 s H11W) 
i§Jt, am !J 7 1 .A r +- i' - +-:fr c2 Ji 1 s '.lwffiD 

4. .:i::. v / '\ A w w m 1: 0) :1:m it wrnrn 

p A � 0) = v / � .A !l! v:t !l! m 0) J<. 1::111�ac lifEfi'jj 0) ff tE --t ;�dttfeJU: 't' t � :}' tJ: 1. , !k !l! 't' s o . 

;:. 0) LU �j{!fi;j(!jefa��1¥Jvc:fW W] L J: 'J c i"" o ��:t. 8 *· 7 ,;1. lJ tJ, = ::z. - :) - 3 :/ F -th-t 

nvc£> 0 t.:..t/o·, -t0)-=¥ta6b c L -c, 1979-so ifO)-;,, - �, :/v:t.tilitlfi.illUO)-rvffifi.illU� s i>:-O!Un� 

1r 1, , , 7 ,;1. 1J 7J , =- ::z. - ::, - 3 :/ F tt ;: h v� Mb :1J-t Q ;: c ··e, � }[ � � Ol!! Lt::.. 7 ,;. 1J 7J -OlU 

iJ. G P. KYLE (Ohio State University) c1::, J. KIENLE (University of Alaska) n:�:;tJ!l, 

=-- 1 - :/ - 7 :/ r iJ. G �t. H. Roa AN (DSIR: Department of Scientific and Industrial Re­

search) iJ; W 6b iJ=d'.) �:b IJ "£ -c, ti¥ iB � �ti Lt..:. "£ t::., =-- ::z. � :/ - 5 :/ F 0) fflU :i:± 2 i5 v:t, 

WffiO)�Rtt�W�O)-ffitM:i:L�<nk. 

l!iHUv:t 12 Ji W1ViJ• G 40 8 Fa9�-r;E L. -CI. ,f.::_iJ:, ;!In:��·�O)t.:..6bj($jllHC�;h,t..:. *a.mi, 

12 Ji 20 13 �23 8 "i 't'Wffi�t{J!IJO) Fang Ridge (ffi� 3000 m) 't'�OCJl!fl{t�fi 0 td�. 24 

13 !l!ffivc�,w Lt:... �i/Jf&, t..: tc. 'ti �c�tlitO)�ffil�lmMt L, 26 13 iJ·G 1 J3 3 8 "i ··e, 3 



148 

,1�Miu��:lmi L-t.:. 

MillMraii:p, 1iHev"i 3JZ;tey 1 B 2 @J, J:lf!'.-�"i 20 @H:t c· 961:. L-t.::... !k JJ #Jll:O):f-1!!fll0)��. 

affiftBT�O)lf!M9MO)��r•O)ffiDO) §l¥J���L-k. 

±k JJ P3 O)fiHlf��"i, � O)jtlirai t n59ev::.n!ii'; l-, l!J{/:H!fm�{=I= :> �961b tl!>-? t.:. � L-'- ,�/:H 

���ciliffi#Jli:�7/ - �;7 v�O)* ����ra�����L,k. 

'i. t.::.., 12 J3 4 El ti" G 19 El 'i ""c' .:r..,,� / � IIJEJI-e <b 1 ,r� 3 nx;5}:ttg!fft1llrr'a:'�ot!! L-t.::... 

5. 7 7 / t::: JV .::(1*11<.*""t:0))1<.tnJWff!: 

�O)�jH;t U.S.-Japan ANSME O)�;R c L,--C�ot!!� n. B*-OlrrtJ:.G"i!§M§, 7 ,1. !J :h-O{UiJ:. 

G. J. ANNEXSTAD (NASA) i'J��:tm L-t.::... 1978-79 1¥0)Jfj'j-�1EWiraj, ml:: :7 r !J 7 7 /" F 

(J) Allan Hills #Jll:O) �::fi�{if�0)�7J(JJ1{v::.�ut L, t.::..7J<foJvfEi'Jll!ll5EO) t.::..� O)=JEJ�O)ff}ii{ll:!t 

z-, 12 }l 12 B J: I; 1 Jl 3 B "£ -e�1ii'ii L, t.::... 7JcfoJ�1E c ��v::.�jl::fi�� z-fi? t.::..�t::., w. 

CASSIDY (University of Pittsburgh) c L. RANCITELLIC (Battelle Memorial Institute) iJ; 

� 1111 L !!f Yf-� 1t vc� 1J L-t.::... 

� 1E� (H"i ?X 0) 3 -0 ""(· tl!> -? t.::... 

I) *9 15 km 0)-JEJ�O)lI}illtl: c 10""'20 km ;@grO)=JEJiJO)�� 

2) �&w1t�l¥J5J-tlr� J: ��a\�1¥JMtfiv::.*-t07l<iA�O)�� 

3) �:1J<J::-c·9eJ! � nt.::..�Jl::fiO)�� 

;IID'i:�fflt$i'{i(v::.J: 1?�1EMraiiJ�-r5EJ: I? 10 Bfa9v:t Effi:*M (*9 40% �) � h. I) OJ=f/j 

�O)���"i -c· � f, :pJlffllO) 7f,. ��ot!! L-t-:. :i&x1t3flt!Ji)"i, 2.6 m/year, m*€t!Ji)"i 5,_,6 

cm/year c· tl!> -? t::.. 

2) v::. -0" , --c �x ffl:i'J ;1. :h -=- :h 1v F y 1v 'a:' ffl" , --c WI �U � fi\,, *9 10 m <l) :i 7 z-�� L-t.::... :i 7 

�!fSt<l)-ffiHx 7 ,:1. JJ :hfJlYv::. t�* t.t.::..iJ;, v'.L:!:: A, 2::·�x�ft�:ttgT:i1f�ffic·��� n--c",0· 

"£t::., 4':;,,-;(/"��� ht.::..�Jl::fi�"ii°"""'-C NASA ""-JZSGh, �3!l!. �5t� ,h0. 

6. .:r- JV 7- TJ - 7- 0J ftl! 0) ftb JHNB!E 

7 ,:1. 1J :h �<l)* './ - ;( /"J&X{l) 7° 

P :) .:c. !7 H'i, -= 1v � 17 -� ili:l:tf.?.<l):i'tJ!��jtc', 7
° 

P :) 

=i:. :7 r !J - 3l - vx G. E. WEBERS (Macalester College) c' 't!> .. :d::... 1!f EB �"i � OJ 7· P :: =i:. :7 

r 0)-ffi!t C L --c $Vil L,, !ffj'j-����Dlii Lt.::... t. 0) 7
° 

p :/ ;r. .J r �;t.:c. ;L, 7,. 17 - A !..U:l'mO)i:j:i� 

:tm�t::. 60 15 < G" ,Jt><.�PJ"fjgt"d&�£:ttgz-�vt, ""' !J :i 7· � - 2 �'a:''M� � -it 0 x � t.d!ffi; 
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<l) t <l) -e � "'.) t.:..  

15 83 �:t ft!!(!) �JE� c c t vc -r5:E J: IJ 2 13 �,h O) 12 J3 2 13 vcm:l.1!!A IJ L , I J3 18 13 "i --e OJ 

47 s rl3,, filtt!Hc.i1ift£ L , !:r1i-:t1/.f�t�1t� ��--e � t::.. <l) v:t 38 s rl3i --e� "'.) t::.. . 

tf Em :t 7
° 

i=z :.:, .:x: !! !- <l) rp <l) �-1'.Utld( 1iJf � <l) + - 2, vc. mt L ,  �bx �¥f15 "'-t � % :ffi. L, ?7( <l) mi 

.. � � r.:p,CAc.�1E � fi "'.)  t::.. . 

1 )  :fflftatl)§ c � � iJ, '-' ,��<l)M ffi<l)il?.� 

2) •tiftli:}c; J: tf:!ii£t'_i!tJ-<l)tm::;$: <l)  $�ii· G 0) E*tt 

3) '.@ 1:f {ft :�r& tm * 0) !rif IE :lfu� iJ, G <l) pff � 

7 .  MSSTS 

MSSTS � :t --z !J --z - r--it  17 :/ r :l'lf!:tiJ,x 0) :lfu� �� � [HI"J"(' , =- 1 - :.:, - 7 :/ F • 1::· ;J r 1J 7 

*� 0) P. BARRETT n; r.:p ,e,, c tJ: IJ tt@i � .n, =- 1 - :.:, - 7 :/ r �:gc c L --c a t 979-so :ff <l) 

-;,, - ;( I/ft.7((7) 7
° 

p :.:,  .:r. !J i- --e� "'.) t::.. . ��IJ�tlfltt!!}2, c L --c ,  --? - f;t,- UJ!flwf!*� 22 km j1J2 

.,s( (MSSTS-1 )  j:o J: cf =- 1 - r, - /� - t�P'J (MSSTS-2) 0) 2 Jlt!}�iJ;�vf;h ,  #IJ:/1f.r-- 400 m 'i 

-C· 0) ffl �U � fHrtJ c Lt::.. . 

MSSTS- 1 OJ :11/irnUa , 71(� 190 m, Jf. � 3 m  OJmi1tJ:.
--c,  lO J3 i:p 1iJ vc t}filRii � ;h t:. . 10 }3 

2 1 8 �c.:ftf}JO) ::::r 7 nq_gJJ& � ;h , 1 1  Jl 6 s vc.@J/1f.il· G 1 60 m vc.Ji Lt::.. . --t <l)�, � < 0) r 7 

7
° 

1vil:WGte L .  w7.k 7b �1t L .  f'F*WGrriJ;:;r:PJt!U: tJ: IJ ,  1 1  Jl 22 8 ,  #ii.JJ!.iJ , G 220 m 0) 

;lfu,s(-C· , 1Jffi �lj � r.:p 11:. L t::.. .  "i t::.. , $7.K Cl) �11::-C· ,  MSSTS-2 t rt1 11:. � ;ht::.. . 

,J ,t1 v:t 1 1  YJ 1 � 2 s vc.ffiif1j1J ,s( Cl) �.�� fl'J vc. -Ji 7' !J i=z 7  i- f 7  7 � �ft L, 1 1 n s ,...., 17 

8 ,  20 �23 8 , !�Jt!HC.mftf, :ti 7- 5J'tfrvc.iit$ Lt::.. . 

@J& � n t::.. ::z 7 /J, G Cl)�*E*l&v:t 7' ::::r -:;  r �:tt!Hc. j:o t , --c Jb�, 1 11 ft, r:13 f!i:vc. J: IJ 1ibnt::.. . 

s .  k (J) 1m (J) rm ;nu 

4 � <l) � P � .:x: ? l- Cl) @, ?J( <l) ffii!?.���� Lt::... 

8. 1 .  j)< • •  ;Jllj 

F 7 1  / �  v - , 7 { J, i':i· O) / � :,,, 3<'" iq/! 1:. .B � , --c y.'jl}7j(-C·Jc�l--t 0 )kJ]i O)�fl�*IJ 0 t::..i:ib ,  1 1 J3 

1 1  s n; G 26 s "! -c· O)  10 s rrn . 11<�o) fm.iJlrJ �]tg�tJ:fi t , ,  :t1t1 1r1 il�Jz:1* Lt::.. . 

"£ t::.. , ].1ji)j( O) tr\t_i0:� tO�> f.: ci) ,  =- 1 - � - =; :,,  J-" <l) / � > }f' -JiUilir�.&, G .  LEW IS (DSIR) Cl) 
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8.2. -;i ? -;i - t: it r"J :.... t: :lffl�(l) :tmfUJiJ� 

�ffH:t .::i:. 1I., 7, 11 - 7, W:11l!OJR11tOJftl!, 11 JI 15 13 ( r 7 1  ,, � v - • 7 1  t-- �O) * -r' - :/ 

LU) , 11 JI 19 13 ( 7" JL, - 7](fnJ) . 11 JI 21---24 13 ( '7 1 t- �) v:::.--th.:f:tvJ,ffi.#tOJ i'lfdtR 

1E � �nlfi L t::. .  

8.3. t: 7;( '' (..,-(7):lffl�fl::��it 

,�,@. q:r�, mfti:. ,J,ttOJ 4 � f:.1Jox.,  =- .:i. - � - '7 :/ F�:;t 7' -if _ ,,�  - :�::iJi'Ju� � ( l­

::r !;C 13 !ff$) (}) s ii vt., 11 JI 2s s r:_,,� :/ !;C"£:i'f!!r:.fi � , 12 JI 12 s '! -e, r '7 -1 ,,� v -

:11!!� vc �"  , -c :11!! fjc 11::+ OJ M� �ff� J: tf ffl�1JJt ihlli il!U 5E�ff OJ :1*1& � � 1iffi Lt.:.. :fHJJ OJ TJE 

··e v:t F '7 1  ,,� v - :i'f!!�OJ '7 1  i- �. -r 1  '7 - �0J �7.K�Jl!i'ltXvcR11t'"t o T5Ec'� 0 t.:.n;, lli 

� Lt::.� f3 (})�-. ��--ttc��� L. '7 -1  r- �(}) ,,� :/ �£:i'f!!�q:r� t L t::.R���� 

L, 1Jnx. -c , 12 JI 4 13 ,  10,...., 11 13 -r 1 '7 - �(J) ;t; =- - �. 7 !J ;7 --t 1i.,� 0JR1t�fi 0 t.:.. 

::. OJ ftl!, *� c mfti:vt. 11 JI 9 13 ,....,  14 s 'i c' ,, �  :/ !;C"ii!vJ, ;f; =- - �(J)•��fi" ,, 71((})� 

*fts:. c�i*� Lt.:..  

9 .  &J t iJ;  � 

1979-80 �(}) --? ;7 --? - F -tt 17 :/ F:i'l!!�OJ 13 *�OJ$ib�q:r,t,,tcjm�t.:. .  H+H9nl<;=':vc ---:::>t , 

-c v:t , --th.:f:h.OJfil��iJ\�U rc��'"t o 75Ec·� � ,  *ffl�v:t, fiiJ�fi 0 t.:.iJ:. vcm,��ltt , 

t.:. . 16,�t.c -tt :/ 7
° 

11., t.c cvt., �m���q�Jfrpiit:n-t:t Gnt.:."  , .  

= .:i. - � - '7 :/ f��-OJ�Stt, ffl�-OJ � k K J: � ,  ��� h---:::>---:::>� o ffl&R�, ffl 

:ffitc �vt o f4+R11t c R�t.c c:· vc:xt L, � Lt ,�.ffi��lli Lt.:..  "i t.:., ;7 '7 1  7- I- f- ;.- - f­

c --?  ;7 --? - F£:i'!!!Fai(J)fffii�a C-130, 5 a(}) ? 'b,  ��vt. 4 a 'i  '"t:'t&�'"t- G c " ' ? ��vet.£ 

IJ ,  !X k  vc75E(J)����-ts:. < � h. mffi.'"t:·(J)JIDt�a(J)iifflvc---:::>\, , -C�x. � � G ht.:.. 

iffl F' 1 'Y ,  q:rmOJH+�iJ�--? ;7 --?  - F, 7- ::r 'Y r- fifjj£:i'f!!�VJF1=1i (ffi.:!'l!!?iff =- .:i. - 7- 35 (1980) 

$�) t ,  * � - X :/ (})���� 0 k. 

( 1980 :f¥. 8 }j 1 1  13 :it�, 8 }j 27 13 ifdI�:il:�) 


