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Activities of the Summer Party of the 21st Japanese 

Antarctic Research Expedition in 1979-1980 

Koshiro KIZAKI* 

Abstract: Summer operations of the 21st Japanese Antarctic Re
search Expedition (JARE-21) are outlined. The icebreaker FUJI, car
rying 500 tons of cargo and equipped with three helicopters and two 
aeroplanes, Cessna F185 and Piratus Porter, left Tokyo on November 
21, 1979. The expedition led by Prof. K. K1zAKI consisted of 43 mem
bers, 33 of which are of the wintering party led by Prof. S. KA w AGU
CHI, deputy leader of the expedition. 

In addition, Dr. Yoshihide OHTA, geologist of Norsk Polarinstitutt 
joined the summer party as an exchange scientist. After leaving Pre
mantle on December 12, 1979, the ship reached the edge of fast ice, 21 
nautical miles WNW of Syowa Station on December 31, 1979. Then, 
all of the cargo for the wintering party were delivered by helicopters 
until February 9, 1980, while the construction work was carried out, 
completing the living hut for summer operation and 60 k/ fuel tank. 
On February 1, 1980 the wintering members of JARE-21 took over the 
duties at the station. Scientific programs on boad the Fun were largely 
the continuation from previous years: Oceanographic and biological 
observations and the measurement of HF radio wave intensities were 
carried out throughout the voyage, and also marine biological studies 
of micro-algae were conducted within the pack ice area as well as in 
the sea ice. Several field parties were sent to the Yamato Mts. 300 km 
inland and exposed rocks of the Prince Olav Coast to make geological 
and geodetic surveys. A return trip to the inland Mizuho Station was 
carried out to take over the duties by five men and to supply. 

A member of the Fun's crew was heavily injured by accident on 
January 28 so that the ship had to carry him back to Cape Town as 
soon as possible, and so the ship left on February 9, 1980. En rout to 
Cape Town, the Fun visited USSR's Molodezhnaya station on February 
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10, where the US aeroplane had dropped the oxygen bombs which we 

had asked for the unconscious patient. 

The Fu11 hurried north to Cape Town and arrived on February 21 

and dropped him who must be sent back to Japan by air. She returned 

to Tokyo via Port Luis and Singapore on April 19, 1980. 
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Table 2 (continued). 

I m� I .ff; i5 I 
�if.A 13 ?Jr Ai I *ffit!! I � � � ( if.ifll) 

-..'(> �@' �.l: °'"' IIR:¥1J ��fi'g 
it!! 'g � m ff 251f. 3 J3 1 B m±:i.'f!fl��MJf!:!:1!!15 =f��-

(29:t) il!U:lt$ 
I 

;t,"' ... "'"' "" 20if. 3 }321 B )tfmfl('g�rofi :!:i!!�* ii � IE Mt (34:t) lrnJ!lJ*$�tHITT lrnlu.t� 
Jt$}i'g 

t:I. -11;,llb ... @' "" 261f. 2 J=J 11 E �1'z:ffiit!!Wf�?Jr-�$ // *�JII � Mt (28:t) ( B *11��11�,tc;ffl �9;0� 
**'810 

ffl m t.:ti• 1:1.l, ,ti, t: 4if.l2J3 l6B Jtffilfl('gllt)fl(� ti�� totxI 
«** � � 71< fr:; (49:t) tlfl p ::k$:i:m$$ 
� 'g ... '(> t:1.1:, "'"' 17),!p Jtffilfi'g 

'g 1* TI: Fa 261f. 9 J3 3 E l:[J}(I�::k$Dt!!�$ ffl!Jc�� 10 -
i5 (28:;t) ��� 
'-" Jtffilfi'g "' 17) "'"' l, tozxI, 13{1(� I/ iti: !f mt 5e. 16if.5Jjl7B � :trti:it!Hi1f �?Jr4j\:*$ d!t�� (38::t) lUtuibh1J� � 

2ZXI, 3 1*, 
ill�* tJ•h �'b ;"t.! 1' f!B® Jtffilfl('gfl(� 8 <k�:t-. 11 <k 

(�� JII 0 � � 4 if.6J110E �:trffiit!!M�?JrM�* l!Et$ ��:R. 131*� 
�:R) (50:;t) :tttr1*¥o.l!$M�$M ��:R. 451f.lt 

*IE£it!!i*ii 
H. 17) t.:tt 1' ilfSifi'g 

� J: !f ;J: * 18if. 8 J=j 2613 � � JrfiJJlU ffilffiffi i!UltU :ft� 
(36::t) -fiJ� 

"'"' ti: td,• °'"' // 
// IDz * � lfli 241f. 4 Jj 2 E // :m:JII� 161*�� 

(30:;t) II 

i-:> t:!1:, "' t: // 
I/ tl 1* lfli PJ 22if. 8 J=J 10 B II ft.�� (32::t) // 

:t- 'le-:> 1£1:, t,,f 1''1> II 
// tl 1* :¥1J TI: 26if. 7 Jj 21 E // 'Ff�� (28::t) II 

17) ;"'!! H"A, "'' jBj!&fi'g 
� fitl�Ui ff tlltff • AA 24if. 8 Jj 10 E 'llilizM�?Jrffl:�$ ffl!Yc�� (30::t) ffl: tBff ¥1Hi1f �� 

:ii!! ;l$Jc t,..; '(> t,,-j" ct. Jtffil�'gjj;IJ=.f 
¥8 .l! � � *° ii 23if. 5 Jj 12 8 !E:trti:1-i!!M�?JrM�* Ji[�$ 

(31::t) tm*1vf5effilri 
-- tJ;t,, l,A, Jt$�'gjj;IJ=.f 33 t.: '(> 

i5 m�* EB * Fa -IE. 29if.10 H 2513 -�im-Fa::k* �92D� 
'-" (25::t) -�*1-Fa*ffil 

t,,-:, t.: �t.:tJ• Jtfmfi'g 
// Mi EB fl: 311f.9Jjl8S m:v:tiit!!M5e?JrM�* }t[�$ 

(23:t) tm3*¥o:l:!l'¥=M�tmri 
;::t;f �l, l, .. A, •·'b )($fl('gllt)=f 

�*� 1J'\ ** � 131f. 4 Jj 13 S ::fti!aJlJ.*'¥=fi£iffil.f4-'¥=M ¥IT�� 14tx�1f 
(41:t) �?Jr 

,,t, ll•h 17)..< .l:l, // // 

// :fi JII Fa it 201f. 8 Jj 108 II �t#aJ!i. 
(34::t) // 



No. 73. 1981) �2l?kwJffi:ttl:i.:b.�iifUlliJ��� (1979-1980) ffiE 251 

Table 2 (continuea). 
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Table 3. Breakdown of expenditures. 
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Table 4. Daily amount of cargos by air transportation. 
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Table 5. Progress of construction work in the 1980 summer. 
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3 4 3 

1 0  10 

60 f,ij ::r ffi 
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� :/ lf T :/ £ 
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�F F F F F ;t,. F F  ;f11 t.ft fil!'. Y ;f11 � � 
�1*tt1* � 1* 1* !I � � ,.{ ,.{ Je. ::t § A 
{r ,. { .,� .r-t II ..... � ..., {  !; ,.{ ,. {  * * �:/ // :i'tf! fr II II II A 
;tt::t,. * *  * * I * * JV Jv ,¢!Y 7 J:: 
J&,Jv Jv IV Jv Jv :fl ;t, ;v � !Z � I I vf 
# ·  !J1§: ffi � �  ;f.;jf ffi. ffi.  � y  1::· 
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5 .5. iit�fflO)ilffl 

�@1 t:t;JIDt��iJ�2�J!> � ( � 7 � 7' ;f- - � - PC-6. JA822I . -t 7' -r A I85F, JA368I ), 

�f&,Jj:���tlvc.J-..ti o c!: ;ilJ:l t.1:.3F�vc.�-e© � .  ,W, \, � � 0 t.::.�ffl n�-c � r-:. 

-t 7' -r �:t. 12):1 3 1 B '/J>. Gil.ft--C tt.. C2sb,  JGflO)frf/{�f'p*O)�. 2 B O)ijiJll'C. affBto�}!Qvc.� 

lv tc..  -t L --C -t O) � B 405J'"OJtlUTMf�fi O)�, � 4 EHc.i r• vt -C  3 �-c,. � "i c Jllff*-. � 1i  · 

a� . ,J,J 1 1 :to .t rY::t: EB ::t- 7· f - ... � - 2:: -1t:ri: · �-Om�* l.J � 1v t.:... 

"i t.::..  :¥- - � - ft 1 J:1 6 B tr� G ffi.ft--C � �:t Ctsb, � .:h t  fr!{fif'F* OJ�. � 7 B tc. �:t T 7' 

l- 7 '7 -1 1' � fr 1,, , . -t 0) "i "i t1B%D�}IQ vc.� Iv ti 0) "c' � � .  

El 

� 6 -t 7- :r�fi!2.� 
Table 6. Flight record of Cessna Al85F JA368J .  

§ 

l f:j  2 E 0730-0800(305)-) r ;z, 1-
0830-0850( 20) aB5f0£:tl!i--,�Jt5 

r b l.:.J'""r b l.:.J  �R. :*:� 
r b r. J'""Bafo£:rm �R. m p 

3 13 0930-1010( 40) ffl� 
1 540-1730(1 10) � £  c WIDiU!!?.'IJllf��� IJ 
1750-1935(105) // ,rn� 
2020-2200(100) � "i c l-Llll*:tt!flt�1i�jzs IJ 

13B5f0£:ri!!'""BB5f0£:ltl1 7M�. :RR 
BB5fl:J�:rl!!'""� "i c W� *� � E, �� 
� i c Lilll*"'rlR'.fD�:tl!! J](�l 
aBw£:ttg,-.,_,� :t .!:: 11..ill* 9<;:R, :kEE 

2210-2400(1 10) 11 mN � i c Li!IDK '""lllHD&:tl!! :R K 
4 13 0210-0350(100) � £  c W�:rl!!Jt�:ii�5zs IJ BB5fl:Jt?5:Fi!?.'""� £ .!:: !11� #�If§, .,J ', J I I  

0400-0550(110) 11 #i}N'. � i c l-U�'""llB5fl:J�:rl!! *�Wi; 
11 13 1 420-1440( 20) ttl$ llB5fl:JH5:Fi!?.'""llB:¥u�:ttg *R 
20 B 1005-1 105(  60) 11Gtk�� 11 11 

1'7](
�
!%, n.* 1645-1840(1 1 5) � "i c �m�. ¥o'it�Jts riB5fl:Jtt;:tt!!,..__,� "i c Ll!fiffx; JK��. J I I P 

1 900-2050(1 10) 11 1-ITTN'. -? i c WIDK,....,aBfDtI:tl!?. 7}(��. J I I  P 
28 1:1 1 1 30-1415(165) s MfmijtU RBWtii:ttl!....._,13BW2;1:ttl!. 7.K��. Lil A 

(20{X) 
1 540-1725(105) -? i c ll!ll*4mfU�� IIBfDAk:tl!?.,..__,� i c WIDR 7](�� 
1 745-1935(1 1 0) 11 m1st: � "i  .!:: WIDK...._,llBW�:tihi7M� 

29 B  1 240-1620(220) B Mfiurn IIB'.f01£:l1�"-IIB'.f0£:tl!! 1:Rn:, llJ P'J (20<k) 
3Q l3 0930-1205(155) // I? II I? II 

2}3 1 B 0930-0950( 20) S l6� J:1iKS l*lf �, BB5fl:J�itlz""'Sl6  7.K�%i, !fPJ1f3, ::kff 
1 140-1200( 20) 11 1mfit: Sl6...._,gi3,ni�:ttl!. *�� 

3 13 1 51 5-1710(1 1 5) -? i .!:: ll!��m� IIB:flJ1£:ti!?.,...._,� i c ll!ll* 7}(��. *� 
1 805-2005(120) 11 1mfit: -'< � c LL!JlJK-----ilB5f0£:ril!iJ.K�� 

8 B 0330-0430( 60) -? i c l'Vlx(7(�T-� U !J - :/ )  IIBtlrii:ri!!'"'-'BtffUu,Jm 7.K��. {£ff 
9 13  0625-0815 ( 1 10) 

0905-1 125(140) 
// 

// 

l:IRW�� ,..__,� :2: c LUfiff; 11 , 11 

-'? i c ll! IDR'"" aB 5flJ � !112. 11 , 11 , s :& 
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� 7  � 7 � 7-�fi�� 

Table 7. Flight record of Piratus Porter. 

a 

1 � 7 13 0730-0800(307t) T 7' l-
0840--0900( 20) PB��:ifil-"fi75 

17 E 1410-1425( 15) tl't$ 
20 13 1650--1845(115) � i c tl!Hlfc1?a�fou* 

1900--2050(110) 11 1wi9: 
21 13 1015-1210c115) .7,,.fa-�:tt!rm� 

1335-1445( 10) ,, nu& 
1505-1545( 40) // 

24 8  1000-1140(100) �ft�£:i1!tbt!ifiltwlff1!E 
1445-1635(110) // iii& 

25 El 1450-1640( 110) 7 ,f 7- v - �· - l!UIU 
26 El 0930-1000( 30) // 

1530--1915(225) 11 

28 E 0935-1555(380) 11 

29 a 0920--1445(325) ,, 
213 3 El 1515-1715(120) � i l: tl!/llK¥1J�*Si75 

1810-2005(115) // 1m& 
2025-2045( 20) A�ffi� 

// 

*�· -j::� 
*��. !RR 
7.J(JIJ� 

PB�£tt!!'""� i c tl!Hlfc 9(R 
� i l: tl!Hlfc-Pl°Hll£� �ft, ) 1 1 1::J 
PB�l!i:!11!-� f t:t£:tm 9(R, -*llliif, :k� 

li*=, i:ptt 
.7,,_ f f:l:£:ttg""Hl15 11 

H115,.,_,PB�'5:tm :;: ::· *** 
PB�£:tm-.7,,_f�£:tm 7.JC�. :k�. �ff 
.7,,.-f fl:£:l"l!!.......,PB�l!Jl!! 11 

II 

// 

�ft. � EE  (20<X) tl! F9 (20<X) 
71(��' � EE (20??() 

// 

11 !RR, � EE (20?X) 
11 71(�, � EE (20?X) 

llB�£!1!! ,.,_,� i l: tl!/llK !RR 
� i  c tl!lllK-PB�£:l-tB ;RR, m�. :kEB 
llB�£:t.tB-S16 �R 
S16---f1B*°£:l1!!. �R. ��. :kff 20?J( 5 � 2050--2110( 20) 

8 13  0330-0445( 75) 
9 a 0630-082oc 11 o) 

0910--1140(150) 

t; ��r�� C����� PB�£!1!!-PB�£� �R. *� 
� � c tl!Hlfcffl� PB�£!1!!-� i l: tl!/llK �R. *� 

" � i c tl!lllK"-'fiB��j{g im· *illiu-· *� 

f185ftl£tt!rc-O) ffl'.:iEJMH;t, n: C66Ji� G L:r:Hl=f O) * / ;,· ,i-w�O)W7J<l:vctift, ,t.::. IJ'J:� 
O)�� O)m£�iJ· G .  /lt�f;t�� 1 m v'l:h• iJ ffii iJ �vf. -l- iJ � 7c 0)7(vcJ..n -CJi�ffjfl}f*tJ, G 
7- 7 - � t: � .t '5 vc L ts.:. 

2 J3 re ft 1., ,  -::> -c :*ffi�Jmil;��tffllii L t.: 0) --c. rlt.:iE� ��:llg1JIJ 0) Jffi� O){ftffiHc� L k. 
-t o_) :f& � 71c mi i1; $ti; -? --c t! t.: o_) --c. lrJ!iH:t ---c t! G iJ • � ':> � tc J1i 1., , � m tc i"" o J: '.5 ,c.,, iMt 't 
\,, \ t..:. 

£ :l1g fir 0) tia:1Jc tJ � tU .h --l! .7' -r 71( f5t, �· 7 !,l 7' ;t; - !,l - t,� 7.1< � tc �!f!:--:i 't vfE tH Li:: o.) �:t. r .b 
CJ n:;t; - r ,1, -1 7' � t:H� Lt.:� E3 0) 3 J3 1 8  s "c'£> 0 t.:. 
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c1: f:_ -Jy, < , W 7k J:: 0) ffi� lft � :t �*a'� f:::. J!lfl� c' � 0 . !IB %Ul�:im c I. , 5 � vc � 6 £:tt!! 0) '.@ irf 

c 1. , 5 ;:. c iJ: C' � J: 5 . L t: '/J: --:> --c , 1¥1::vcffl�� �1'F 6 c 1. ,  5 ;:. c t �r,!r::.Jd1, 6 &f� 

i/�� 6 iJ\ *1¥J: vc�im�ff 0 ;:.  c t �;;t --c J: 1. , . c < v::.4� 1Hi-�1Ht 1J .i -:,;  :t · ;t; 1v 

.t, �1B�iJ" G�fth --c ,  'i --t  'i --t� < tJ: 0 ;:.  c �� x. 0 c AA�t�� *'L' L--Cfflt� 0 :k�J:O) 

il1;:itlf�l'F 6 ,J6,�iJ:� 6 5 .  

4-@1 �:t�JtJ30)--? 'i c UJRIK�� c 1. ,  5 .  {;E*�� L t.i:�tuf�AJ� -r:-s --:> t-:�1f.t;\ AA� 

ti� flJ ffi--t 0 ;:. c vc J: --=> --c riJ �g-r:, � 6 ;:. c ��IDE Lt-.: .  ;:. h 'i -r:-fdn:'.?1t�, :t �: � W �--? � tj-� 

v:::_ :ro � 6 �v:11nc:± c L --C �ffl � h.--C � ts:. -f:hil:, � G vcAJ'XJ.�ftO)l1Jll;t6vcfeffi � ;}1. 0 J: 

:i v-=- tJ: -0 t-: 0) v:t:::k � tJ::ii:W c 1. ,  ;;t 0 C� 6, 7) . 

s.6. 1llfliJfflrai G.kfi-ry--7
°

7' '"7 ::..-) 

t JJ 28 B 1UE ±ffi:iJ:lit11li�� � 1. , , fit�:lx�h;�1. ,t-: . 1 .b CJ -OlU c L --C  aJS, � � -c
� 6 t-: �¥ < w1��::.A��ft � �t-:1. , t-:ch 2 J3 9 B Nlfi��t:J: c iR:JE Lk.  LiJ, t ,  2 }J tlJ 

1fHU:tm�VflM* O)�JE t �it � h�:t Ccht-:.  ;:. O)�� O)flfit{ H :t%#UJ.fiJ: ? '7 -1 7- r :r "'  
- :r iJ· G � ? � - f�it!!U J: ���£�� � � � 5 � a - � 7 ��� 'i ��-K J: -0 --C �  

� ;h 6 ;:. c c � � . � O) M� � / �� � 5 � a - � 7 �£���ffi--t 6 ::. c K � ":) k. 

�.t.: ,  >LEE±.& O)ffi]i1Jn� O) fc.60, ���Vrn O)� 0 --c \, '  6 'T - 7
° !7 ? Y ,·c��;'J],A.�--t 6 

;:. c iJ;ifcJE � h ts: . 

2 Ji 10  B , � 5 � :1 - � T � -cr&�ffi�* � Y � 6 *�'.Jtf4'i L, � B fd,t�'£tiefJi�fF*� 

1)iti 0) 0) 'b, :)](�� Mlm L --c Jr - 7" fl '7 / �:::_ ftJ ii" 0 t-: . 

• �,� O)�ik'IJ•  G :f!li:1:JifJ�-��� 6 t-:ch, {.!£�EE���--c ]�JW:0° tEtr�::lt:J: Lt-: .  �JJUm 

v! ViL!:: Iv c�tre-t fJ: < �t=lvcimJ@--t 6 ;:. c /J;-c � t.::.. . 1 6  B ,  �H'f 3 c 1 8 . 2 '  r::. :ro I. , --C m tJt 

55 ° �iffl3&J. 21  S 'T - 7" !J 7 Y tCA� Ltc. .  fJ: :to , l�-�O) JL83±:&: v:tmr1:�. ic�fj},� O)t'f 

�I. , (!)  <b c v:::_�itf;l} � L k.  

1 � l:J tt 2 Ji 29 B Jr - 7
° 

:!Z ry Y f:Hm. ,R - 1' 1v -1 7- t;:: 3 R 10 B TJEJffi rJ Am L, ffi 20 

?x����30� :ro c1: am21 tJ-: � *  7''-!f - ,,� - 1 ::li �tjJH!: Ltc. .  

6. � ffilJ It � 
ffi2I ?x�� oy=t,�lltmul'A § �t.fm:'¥:�� c 5El-i':1kf�0) 1:.�* � .1 uwfFJ�Wt�:tt-r:-� 0 .  

1 JJ :vJ c;b J:  IJ 2 }3  9 S &iftidtl:: '! '1:' (!) ft� . 7c h -t:h O) ffj}�ftiJ;�Otli � .:htc. .  
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6.1. � it!! IJl ig 

4'� 0)£-••a± c Lt •• O)�ffiffi��� � .  ���-K* i h G i O) t � ? k. 

±tJ:�*v:t, @�-••mu�utO)�ffi @ lb1l:, �'M'A•&JU�fi:O)�ffi §lb1t, 'A�ffi 

£��m•O)*m, �f�£�0)�-� � ����•••�•0)����� E � � � .  

2, 3 O)rpi:ffia� ? t�iJ;, :;o :;otr:h !fMFaif:f=q ,c 7f;fflG L t� .  i t� .  �vft:.iilU� O)f�6b O):!s"� 

;t; - !J / ;7·�-�tt�tOOl-c·fil ,  21 m i: -c·ffil � < Lt�. ��-O)�a�ffB�-��vc��,B 

�. 7 - 7·,1.,�� t �� Lk. � G vc, x1J!U,Bil" G 1ti:JJ�$,B i: -c·0) 7]($lU.:it � � �  L 

t� . 

6.2. ff 9� rulJ :i: 

4-;M 0) ff JHNH1t fl-? i c lll .IDK c· 1 Ji 2 B i7• � 2 Ji 9 B i c' 0) 3 9 B rfj, tc t:>f� �df ;M ff 7'1-� 

� c  7· Y / .A *  '7 7 ziiJ¥0) 00 Q \, ,11/fJI • ==m::£" · n·'°tdi-:£"""'-O)lltti- . -1t�1tc·£> Q c1zs) . 

t.i::il·c· t .  "tr' i c 11JIDR··eO)fiJVl:!m��1tv:t�MO) *� v - ',/ :1 :/ c L-t v:t t ?  c t  �M 

rai O)�ftc'£, Q .  LiJ• t ,  ?E*���c-tJ: vth�i7GAJt!§ c ,�,bn t t ,t�P3��1t�JID'i:�· 

�ueffl Lt J: ? � < AJ�vc Lf:: O) "(·jS Z> .  7'1-��tt1riJ:. G .:.  O)jj�--e:·]l�O)�ft��� L 

� 8 :i: lijff :7f-ID/u]f �� 
Table 8. Field research programs during the summer relief period in 1980. 

-? "i c Ill ll* 1980. 1. 2 �E. a� c......,2/3) -t .7,. -:r 185 :l:l!!�Wbl�. �::fi�]f 
(Atl¥, Btl¥, --., ,J, J f  I ,  ::t: B:J *( -----2/3) I::° '7 !J .7,. PC-6 (nx;J!:) ¥i-E � 1S1- 1 3  5 00 
Df(:, Ef{:, Ff(:) 2. 9 *JIJ% (2/3-2/9) �E�fl 94{181 

£$it.illll.it. :ttg'jj)l;j]f 1980. 1. 24 
*lhilf, 'glhilf, EEi:p** - !J -::1. 7· :!J - Cnx:*) £$,� 5 la, tiff 

Q \, '  ill!fl ,._, 
fft:11i, ff!-1* S61 l!, 2 ,�. ffi:1J:tm 1. 28 m�illU� 

�E�fl 20@ 
� $ l!-i1!Ht. :tm 'IJP.,j1f 1980. 1. 29 

*lhilf, '8JIJ%, EBi:p** - !J ::i 7" :!J - ($:*) £$,� 6 ,�, 
:Jr � ,.._, tt. 1 ,�. 1i1:J:ttl! � ffrni, fftf$ S61 1. 31 ��illUJE 

�Eftfl 25@ 
1980. 2. 1 

'gJIJ%, 8:1 i:p** - !J -::i 7· :!J -iJ, -r- � � ,.._, xt�:ffl!��- 4 l!, 2. 3 ffrlfi, ff!-1* S61 
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-c 1, , 0 0) "C. WH�tc�vt o :t- � v - './' 3  ':/ c  L-c �:t -=:' < �JiO) ;:. c -c·� --:> t-=. . s *� t 21 

� §  r:. L -C .  J:. '5 -'f < **1Hf:JtJ::,m���fUffl Lt-=.!�Jt;BO) !H'i-wUiJJ:-c- �  o J:. 5 r::...t.r. --:> f::_ O) 

�� o .  -������ , .  ��. +� cW�#��m��m��• Lk. 

W3 Q " , !IJEf! C =11tEtC '0 \,  ,-c �i.nlUit!!O)��'�illliiittvtiJ: .  Jfi:f}J 0) �tITIDtt --:> t::.iJ::;;tzli$JiMJQb 

-:, -C it!! jl[ IZI � fF � L k . ;:. ;h v :t t 5 �,t t 0) --C"c6 0 t-=. . 

6.3. 5-fij � ll iu 

wJ::liiJ : TSSG �Htt'dJ::11:jJ§f · -= r ""' ?--t;b*�ft · 7 ::z 7-- r · \:l :/ ,, �  - !7 G �:m1JH 

��ffl L�� llim J: � �m � �B���-� Lk.  

w�¥1-Jlm · {t.+ : {71J:q:.jm 9 O);E,m,Wiil!IJ-C-� iJ ,  *Iffit{'�l](. BT, GEK, 4S-JiHc c· O):e-lJmU 

� t1.1l,IDtvc.�nttI Lt-.:. � t-.:. ��W7ft'dffiJ:tc �"l:.�vrE. % JiHt-Q.illlJ t D --:> t-.: . � G tc . ffli7J(O):!Jil 

0-. f;fHHil t pH, 9 A,®:t\Ivtt ,®tR, ]!p]u�®tll. 1if1�:11X. 7 ':/ .:r:- =- 7 -�0)9)-tJT�fiv, ,  

� G K. , pj�9)-;tlr ffl O)w7](�fl �i*l& Lt::. . 

$��¥1-J : a) *Iffiw7](i:p 0)1l!li¥1-J 7° 7 :/ !7 r :/ 0) E.*1i � J:. rni*Jinx O)fi.i]I.IJ. b) ib!lm 7° 

7 :/ !7 r :/ 0)1*� 0)f-.:66t-Jr0)��-t- ,;; 1-- �{ieffl Lt-: . :it:k3fr$��,t. -;; r (NORPAC 

NET) 33@],  5GEBA%Jifqj�7](3f-1*� -* ,:, r (MTD NET) 2 @] ,  fftm -t- ,:, r 12 @], W 
f=f: 1iff � -::f ,:, r (ORI NET) 2 @1, i:z ':/ !I" ,,-., - 7-. 1- • ,,-., - -:y-· -! 7

° 7 :/ !7 r ':/ l/ ::z - ;.i'' -

(LHPR) 2 @] ,  .:tO){mmjjj(r--C-v-t NIPR �-it :/ 7
° 7 - jo J: u IJ li. 35 cm -t- ,:, r � J=!h ,--c  

1 .b t,J O) �  1 �*oot9l!:B, :itO)oo, :it 0) ffli P -e 4,..__,5 @1:l*� �fi 0 t::. . -t 0) fl iJ·WJJCf 0) 
�J'l.��W!!J?zl <b �� Lt-=. . 
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