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Activities of the Wintering Party of the 21st Japanese Antarctic 
Research Expedition in 1980-1981 

Sadao KA w AGUCHI* 

Abstract: The wintering party of the 21st Japanese Antarctic Research 
Expedition (1980-1981) consisting of 33 members carried out observations in 
many disciplines at Syowa Station and Mizuho Station, particularly laying 
emphasis on "Polar Experiment-South (POLEX-South)" as one of the subpro
grammes of the Global Atmospheric Research Programme (GARP) and on 
"The studies of crustal structure of Antarctica" which started in the preceding 
year. Referring to POLEX-South, the aerological and micro-meteorological 
observations in order to clarify the behavior of the surface inversion layer and 
the aloft wind regime were carried out at Mizuho Station, and also the obser
vations of heat budget at the surface of sea-ice were done near Syowa Station. 
Researches on the crustal structure by the long seismic refraction method were 
carried out successfully along a 300 km long profile from Syowa to Mizuho 
Stations. At Syowa Station, in addition to the routine observations of aurora, 
geomagnetism, ionosphere, meteorology, seismology, and ocean tide, the studies 
of ionospheric disturbance, medical science and biology were performed through
out the year. 
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Fig. 1. Temperature condition at Syowa Station from January 1980 to 

January 1981. 
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• ¥l1�'1flI}tSl7)f.::.2617):5f<fivi 3 @�M!i Lt.::.iJ;, -t:ll) ft!!AI:tmB��ll)f.::.26 Ui lAi.nl(fi�iJ�ft 

� � "?  t.: . 

3 .  �nlU$itJ O)-� 

n:1i5BlflU:rJHI vt.f7U�4 !J --c·'iJb -G iJ;, �f.iU:: :tmmamu vc v'l�JJft 17) t.::. 26 vc ttJU���A L

t..: . tt••�m��� �mft � •�••••KK J: 9 ,  ��� J: ��•�•••17) � - !il �  

�, tt•:711:00., mfttt:711��-t Q .:.  c vctct "') t.::.iMt!!�.*>'11���$11) i&�ll)t.::.2io, 4-<X�--c-�t. 

iWi•�•amu ( 2 @ /  13 ) 17).l,i_K.ffl " , , :i111-1::*vt1tt:*1i�r:. J: 0 t.::. . :ifui.ltmr, -evtmnam, � 

���-ttK � Q � ��---K, 1ti:*17) 7 � � A�81f��+26, tt••��A l-, -1 �  

/ � · � 9 # -1i�K J: Q �-�- � � � !il �-� � - �--1i��� 9 Ahk. 

-t /l) vii r,ll)JE'm&V!ti t Jl��vcib� L-f.::.iJ;, �8ci"°"" � .:. c c  v-c, 7' � v / -Y- ���� 

i;:. J: -G �t:9l!lll!U�l§ /l){m--C'�Mli L- --C \, ,  Q b;, 3 A "T 1§J v;:.@7JciJ�mElli L-t.::.1Jb1� G ituJcll)*� t-: 

s A � 'i  --c·, '.5 h 9 n; ut L-vf8a• � n --c " ,  Q .  'i t.::. -:t- - p 7 amu--c·ri,  1,iit���tct t.·17)-;t;. 

�fi:Si/Jn;'jWJn� G :t- - P :J fi:Si/Jll)�� fct� c -=f� � h --c " , f.::. b;, �lfiH;:. vt.-WIJ�e;:.J:t� l-'-C lliffl. 

filTml/1) � , ;;:.1i1f�amul7)m,�v'l, rwHi��7lc!fflamutt1m1J c 1iu:¥o�� v;:.�-t o £�� 

1t� 1 1f:JrntimiJ ir;:.�tPh t.::. . �7lclllfffiri-ev'l, .7,i_ f vi£�v;:.�vt Q amu c L---c ,  20?x��� 

tc5 I �wn ,--c 30 m !il ? - �� 0 --c 17)�:i't!!�Jill)iLm&iJlU, :t&M&iJlU�fi 5 c c t v;:., {�JI 

:/ :,,r -r· (;:. J: Q �•�•amu�*980@�:Mi! Lt..:vftJ�, fP.l�v;:.w� v - !il .. - v;:. J: Q ��-/l)�iwG 

llaiJlU�fi 0 t.::. . 'i t.::.IIB�£�vc�\,  , --c t #,j7j(�ll) �J/JCz&mU+:t&MJ!:RSlfmillU, �P.��UJctRJ:--c

ll)�A�* r&mU�fi!+ti:��vc J: Q JA;lgltfmmU i fi 0 t.::. (1J\#ft!!, 1982). 

��fffiri --c·vt. , AI�Bv;:. J: !J iigw · .7,i_fv1£j.:tf!r13,11)£jt:tm���l7)�1£:�fi --:d.::. . .:. 17)  

t.::.26 ,  5 ,  6 JI �;:.*5 -:t- :,,r ;7· 1v A� J: � 1mmw1Jcte::x;--c· :liHi&'.+j.:t!!fllit/1) T 7' r � fi1.,  ,, 7 A f;:. 

�t. s22 #Jli--c·�it-=f'vii�!ir�fi\, , , *��v;:.-Omx.t.::.. IOJi il· G l l Ji v;:.71.vt-C ,  JJBW • .7,i_f 

vt£jtf!1v - 1- J:--C·ll)*��� fi 0 f.::.. mt1zi!B,1�U:t, .7,i_fa£j.:t!! (143 m �' .1<�:i: l . 4 t) � 

J: aq=rF13jiJB,� (100 m �, !k�lt 1 . o t), mu�* 2t0 km, :Lfulfftll)�Ki!B,�27,�ll)fil:K�:t 

iJlU�ffifil&Ki'.k:n:�• (JMR) �� 0 f.::..  mt1zv'll l}J 12 13 (.l,i_fvi£:tm), 1 1 Jj l5 13 (i:pF13,�) 

v;:.fi\,  , ,  " ,f h t  amu v;:.JtZ� t., t.::.. 'i t.::. ;:. 17)  AI�B�.��t.,  :?E!sl22?xl!ll1lU�vc;k�� 13 * 
7J� GJI� --c· t G \, ' ,  fPJ emu�� ""(·ll)fgf[iJlU�,  W9=1iltlz (!k�it 3 t) vc J: 9 t :> 1 )}(�� L, t.::. 

(JJBfn56� 1 A 12 13 ). ��tmri --c-�'l .:. '1.) vtn·, :ifu��UJEJtll)muAE, tt�•v;:. J: Q JA�:rt!!�m 

-�JE, M1J l1.)�MB�K J: -G:tm���l7)B•� E�fi � k. 
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� 2 �1f.fjj}llJ fj?g-� 
Table 2. Summary of research activities. 

__ --. _ -· _ _ _ Wi · - -!��-_!�� �� I ��!__ 
;tfili ' -ft..J(n } 7 ( :iJlR. v ::,, -;(, ==- ;,1 :1 - Jt,, F 1 . 4, f=6 mm, 1 80" ) , I -ft._J(i.7 ;< 7 i= J: 

:1 5'·· y 7 4 X  (ASA 500) , 3 Jj 'f'fUt.P G 10Jj 7,Tl W 'i. T74 8 (�370 ,. JmfE 
X, G fmi'.ll!J T'/J RJ I!') 

�F;3j) , 400 7 1 - !- 7 1 JI,, h 14*fli� I - ---� ---��----- --�, . --- -- ·����- �------

i 3 �5l.i!Ultmill.U : GIT �il[m!itt::tJH, 3 nx:B-!ITJ-1- "" - r h,si,;i\'.: (25 mm/h) i5 J: tf : HJ5'IB 
it!! ; i �nx;53- ::::· c (50 mm/h) & fttffi 
1itt i � 'A ru'f l!!U IE I 3 JiZ:B-�n:7 7 'Y 7 7- 17- Hiil::tJ�H: J: 0fmfflIJ, 3 T -\' :,, -t- 11,,�� I 

: Y �S (� m�� i5 J: U S� T - � ( � Y � � Y 7�� 2 �) � 
at::tJ � 7

°
0 !- / mnH, {;�, �� � GSI 2 t:&m��--CttfJl 1-2 [ill 

: IE � tm lllU 9-B �� �ffl l , , 400 kHz-1 5 M Hz (J) / � Jt,, :;z.1Jt�trJ:ift:. J: 0 JJ,illlJ . !:r� 
� 1553-:::." c t:.JID.if-fil , , ISIS ®�Jli1!Jat1:: t± �wi:fmillU & H  0 f;: . 
ic.� ij: 7 1 Jt,, h ( 7 � FG) --::· 1 � Fsj ::::· c t:: 1 :t J 7 7 -y 7 :;z. 
f.151£!lt1Ui 50 MHz 1:.  � IE L A :;z. :i - 7°�5F � 5 53- :=:· c ,  VIE L,  n 
/. 5' ��;± 20 cm/h T 7  1 Jt, L,.. ( 7 ::; FG) 8G� L t:. . {lfi}%il}[ � 

* [ h,si,A�i}H.t� J: ff v 7 T 7·· 7 7 c'!lc.il 
I 1J ;t } - 5' - itt 20, 30, 50 MHz 0) 3 w cc· J(}J[fP) /t A;;K 7 /' 7 7 :IP G ARI 1 00-C 
. mu � lJ :t } - 5' - t:.A::tJ, Wtn!IJ L, tc. . tc.iJfj: v 7 1- :7' 7 7 

� ' miel'/t:W-55i/Jt?1!1J ��1[YBZ 10, 1 5  MHz (BPV, JJY, WWY A) (7) 1 kHz �w,ij�O) J: 
' ;E 1JUJi&'.(7)1{t�®!!tbl�l![i1!1J. ,, ( ::,, HIM 100 Hz (J)m��IB�"Pis'jf.15 

. �lli ::tJ 8:':A�EE*firn:H:7'.n, 2 [>'a YEzO)ffl:W-%i&a:-J!i[wcte.� 

• :tm J: A �UtJUllU �EE, �Wii, �J(�� (film'.) ,  F.fil.(P1r.fil.:i!, -ft..x 8 Mit, B �!lc.tisi J:!f 
0)3lwi;!c�tttmu, 1 8 4 [ill(J) § tJUt!alJ!U (�, X�, m.f§D ��BL 

t�mt ()JO 
i �* 

� · 3 �!SJ ::::· c (:. ntW-��q:if(R (WMC) fZ:jmcffi timt (fP) 
x\ i 

;@j Ji 71 � itt iTIIJ : 1 El 2 @l (OOZ, 1 2  Z) JJ,llt!J, WMC IZ:.im¥!i 
. �7* / ::,,  -r'lf!tlllJ ; �gt'/ ::,, -r'fttffl1J � 4 J:l tP r:> 10 J:l � -c-32@. ;t / ::,, '/ ::,, 7'fflill1J� lO!ill I 

l .:r '/ /�••mm · F f  1 /' 71'J'tx:mJt t:. .1 -9l![lJJJJ � 4 J:1 - 8 J:l &��  , -cJ1i4-�Qtii 
1 J( % 1W tfT FAX ;R�U� (? 7 � 3 - :/ f' -Yi&�) , ��ffj£(7) APT (filj@tt. l::  

& ffl l , -c !Hi-rli !!!b, 1i�Jt!!1: t5 (7) �,� t:. fit t -c =ff.ii� fr 5 . 
� 4t 5JiJ W m!J �*5JIJil[� !3 MHi:. J: -�-; j1[5ix i5 J: tf *���J!f(J) ffltJ!U'bill.4-� 

ofii. Fo, s16 ic.i5 it 0 a ;r, ,y 1- ���ti:: J: 0 �um. w1kJ:(J)ff(�il! 
tl{IJ, 3 J:l .:p 10 iw ;}j( VIE 9;: -c· q:i l£lr, 6 J:l J: D � lffl 

T v }  !- 1) - r: • 11tr4-t::. 5 !  0 *1G �  ISIS JfjJt.O)roitJ!!J �jffi4-�Qtii, 259 t\3:ri .  POLEX ill 9:l 
'it t1° AiflWi&lll ! V-JJU: G -C� * fif1 fil � IB 1� llii  ( 1 . 7 GHz) � � �. TIROS-N, 
� NOAA6 bfil4- 781 tfr.ji'.){:{a 

;ffi� t � 'j !L c , 1 ) :l:l!Hiii��l;IJ(l):ifilwi:itti1l1Jbm.:¥�1Jiff fl§y!R 
* :1=JNfO)*s i 2) VLF El ��i&:f&iJllJ �jruff.�cm 
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4) 

F:ls' 
iet!. iJ!l. 1) 

2) 

Table 2 (continued). 

fflMiZ�: 8 r -z ::,, .t- ;1,, « ::,, v -:i - ,:;,· - 1:.:tt1H�� H, D nx.5t, I 
CNA, VLF 1 ,  2, 8 kHz, R*fb fl nx.5-}.t3 J: (fr, 1 / '  :7- fl J1t, i 

5}etc�. �� � 2. 5 mm/h I ULF ffi�lUIU� :t - o
,
7 t:. {f0 tJB�-t° 0 ULF iJ!l.litJ ��� 

1

. !l!f� 
0 tc 't:l), T - 7 v ::r - 5' - IC 7 :t } � - 7 -, 1) :t � - 7 -, 
VLF <1) n, n nx.5te 3 J3 $1:u;o" G 10}3 ** -r:-��ia� L, t.:: .  I 
:t � ff�-��: :t � ff-� � �IB L, M � �ftffl$ c: &ffl 
.tl::iix VC -=t <1) f�l,U#i'lt � ta� L, t.::. 

VHF .7- .:f- -z 'Y 7 -Jli{a: VHF .tBl.<1) :t - o 7 /;:_ J: 0 �&L � 
fJJ_m v·c IJB;f!J-Jf.f!J £J1Eifli<l)Ji§"<1)�00tt � � � 0 tc 'tf> ,  aa 
;f!J£:ttl!;o, t:,  55 MHz <J)tBl.�JGM L, ,  Jf.fH£:it!!c' .:C <J){a�� 
l!f <1) '.3t F8 � im :fp. � o8i L, tc . 
Jf. fH£:it!!: 7 7 -;; 7 :7- -'T'- r fiMt.Jtt.t5 J: cf 1 ::,, 5'' 7 � 3 ::,, �  ,J,f* 
t.JHl.:. J: 0l!lll!U �jj:fp.�.um L,tc. . * f.:. VLF El �lt� /:. -:n , t  
b ���:.�t;(g L, fc .  
�Aii\: Al }� l.:..t5 tt 0 itij!U /j: , 1 Jj tj:l�:o([ L,t.::M, -{-<l)f�lt li¥JfB 
t.J ¥alt t!IV/ i'& 11¥ L- t i:p M:Jr, � 1l L- t 1 1  JJ i:p 1u ti,. GM 00 L-tc. . 

(PB*°£:!t!z) I 
ffli7}(J::<1)�J!;Z3t • ffli7}(J:: <l)�J!:Z:z c: / '  r )I., <J)�nx.t!IH� � IJij G t,p re: --t 0 tc 60 ,  /JB:¥1J£:ttf! 15 ) I I  
lllilU jrrfJ¥<1)¥[a7J<J:!c.t5L • t��*ltfflll �fi0 tc.. 
� A � * it ilU YlOO .t3 J: 'Cf H180 �,� lc�A.�*ltilU� ��wf:Ltc :b1, �t.JJeftm ::k1:lll 

<1) �w,\3 <1) tc. 60 � • --r n t 1-2 n Ji rfl, <1) :r' - ,;, L, n"� m -z: � tJ. n" 0 t.:. . 

� IT � it ilU �ffm1.:. J: � PB:¥1J£:ttf!Jm jll, !lB:f!J-7'-frt.£itHrfl,, �* c: Jll.IDKfti'i 
I -z: S M, �miii\ll!f, �rm��tJ. t·<J)itlffU � lOJl ·fp G l2J3 lc ;o, ttt � 
• 

::k���J!f<l)ffl -l}- ::,,  7 :t r � - 7 - /;: J: � ttflR'dJ::, .:fc3 J: 'Cf Pl:lfl:J�k:i1Hl::.t5L  • t::k� 
• ..J!f<l)·-� �-
fi� v - Y-· ffljfg�&• <J)�nx., -� � �� 0 k 'tf>�OO �jj L,tfitJ!1. v - Y-lt 
illU 

7-K (Jf. fH£jfg) 
:!:m J: � * • mu �Jit�J!m L, �IPJJil.;i!, �EE, �ii\l<J)!J ;o'- /C: S M.t3 J: tF�l!f � -:)  ::k1:lll 

tJ-111:i.:t tc .  2 }j  1 f3 ;o, G �ffl � �fm L,k.iJ1, �11 1- -z - � IC J:  IJ WR  
l!ff"i�� Ltc.. 

fl'il.  � * if! ilU Ull.Jt:ffiJ:€.:fc3 J: cf )it.<J)filif['Jtiijj � §J3 G ;o'-fC-t° 0 tc'tf>,  {!£. �/ ::,, f-0 tC J: 1J,1* 
0ltffiU � �Fflj75@J�u8i L tc .  '.3{:fa�f!:; RD-65 §i:bJ.€lli'£il;�iJlUJil.JJ 

m] IPJ��fl, / ::,, f-' ;  JWA-75TWS 

�� v - ,:;,-·-· i tii&��)j<J)m� � �� 0 tc 'tf>�tJ!l. v - 5'·- (1600 Hz, 300 W, / '  ,J,# mu ;t, ;:z_ iplf 200 ms) ffllllU �im��.um L tc.  
tljfg�:W--<J)it 1Wt'X�fc5 J  �wt� 30 m ltiJlUijft:: J: 0MilU � �- L, fdl,, ���* 1N%, 
• *� :l:� wrttilU�i'" 0 tc 'tf>.itif�tJ!l.)iit.;itfgJJtit (3, 30 m) � -:) ft1J11 ;;t t.::. 
"JJx M it mu ITTI<X�fciJ I �wt�Ji�amu�rr0 tc . n J I I 
� � <1) if! V!U ��fm�$ �:it!!J:tJ� G fl'iJ � 30 m <J)Ffl1tZ: ,  8 ir�flf L, t 7' 1J -If- F' ,J\1* 

�<1)1ff� <1) fl'i1J.Jt5t� e mu� L tc. . 
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ii!! q:i �Bt 0) 5fil � 
il!U!E 

m::1Jtt ::: J: 0 ii!! 
�;tlJ y!J 0) � J\IJ 
1) .::r.. 'Y :t • ;t, JL, 
.t- i� rB W 0) ii!! i't 

* �lt 
7° 1) /' ::Z. ;t- 7 7 

I ¥Bl¥ 0) imffel � ]t 

I � :t c: Jll IDrd�$ 
:l:tl!ffel�lt:;H J: u 
�ffilE�lt 
155( M tm Jt!J IE 

Table 2 (continued). 
--- - - -- ·  --- - - -

I m�r� 

t ) -.W:lffi::t / 7··;t., f7±-c, J: uJl',J :ill�-r:-O)'k� =  ��mm�:fil=HO) :r A I @lffi 
1- :;f0 J: cY:i:• ::t « t,, - Y' 3 :,, O)�t-t�fH::.--t 0 tc.ch t=rr s .  � J wi, 

:m: 100 kg, 80 kg JiljfJH� 5. 2 km 

I 2) lt::t :,, 7' ;L,Jaic·0)�5� :  :ia�J@1'1'LiiJ�:J[O)f::cf) �]ft 1 kg lfiH& Sw 
--c· 5 @1 � attf 

3) S22-S27 c·O) ��: ;ft - 1) / _7', Jew},  �ffl!JO)$G15"TVm'R�,  
�:l:ft 10 kg tJ, r;:J 100 kg '* --e, '* tctili&}�It tr 5 m  tJ, r;:J 30 m 

':t -C l  • 0 t  , ;'As. ffl.ith-itc· 7 [illfi 5 .  
4) JrfHJt,, - r �� (�) : h-fH, Ui3lD�:11l! 270 km O) rJ!Util: l= 

10 km :B� t::27,#,0) zTIIJ,S\ rt�JN, h- f {i �.!'I!! (:lifii}rlJit 143 

m, �:Ii 1 . 4 t) , H23 1 Oili&'.�It 100 m, �i'1 1 .  0 t) 

s) h-fttJt,. - 1- �� UO : !TIJJ:ffl!Jtf � f�:. ,  1J .::r.. ·;; :t • ;t, ;L, 1.-1�0) 
Ifa$ t::-c:Ji?i& (7)(7* 160 m, �:S: 2. 9 t) 

�)k ;-r- - 1J :,, 7··: AI:J:fu�O) :k*O):f1g�O)f:: ch  0) :r.· - 1J :,, 7·· � fi 0 

t::. ± c:  L- -C  MTD-140B � � f�ffl LJ:: . :r.· - 1) :,, 7··:1 ? !-tTir1kwf 
�m i::fl' r;, rr1t 0  t=. . 
1) .::r.. 'Y -t • ;r, )L, .L.-�ft i:j:i,C,, [:: 20 7 '7 1  r X 3 �r,:Jj 0) 7Jl!HlH:: 'xnili L
t::. ,, { 1; :,, :) --z -:?± M-123- 1 (53-fWfil§ 1 r) � f�ffl 
jfu��vft:jl;l{IJ1£0) f:_cl)jfu"f:t!t!Mb t:: 20 m 0) ;f-- 1) /' 7' � l, , 5, 10, 

15, 20 m � ;:. 7J': J1smi.ItH ftfil!:�, jj'.q:-j&fflij � L- t:..  
7 :1 7- T & a :,, ,, ( _  f:ru::1JH G-5 15 � fflt , :�:1J O):ill);t"ciUlU � 4 Ji 
IP G 10 Ji *- -c-· 6 n Ji iFlJ � nili L, !Vif fJ. 1\c� tr At t:. . 
A jJ - V / ' A iJ V t:' '/ 7 / "  )!.., -c / 0) :t1l! 'lijlaJ IE �  D 0 t:. . 

x:xir t}, �!tl, t� 6 � 'H, � 6 l • illffl 0) :l:tl!'ffl]Jlll :rt � rr l ' ,  �:tfu±.!R t=fE 
1 759}-0) l .tf!!'t't�f'J=fiZt::.£,�tJ.�fl � �t.:..  

A B ffi:. -:i � ,  t �JtJH::.� lJ � L- t:.:l:tl!ffel�ltrt�nili- �I:i(i![M � nti 

fr:b-ttt 105 MW� L- t:. .  
*::t :,, 7··;1,,�p-J 1 38 tt!!,s,, ;:.  -:> l  • -C Geometrix t± GR41 0, GPX21 nE 
-CiJ!IJ5E 

:k�$0)i;R®Ji7-;iE�iRU5E: � 'Y 7 7 /'f±�-t :r)I.., 865 �7J{IJ1£ 1· [*J)ii 
� 1::. J::  !J iJ!U!E, 7 Ji $ fflllliJ1E�i1&�0)f.:. ch qi ll:: 

� mm*O)*••�= ffl l 7.t-,  *�' � 0 ��. *��. 7- n ! 
- v :,, :krili,c· 1-4 @ 

j 3) PBfo£:JmO) ±±.lWJffi-tJ- ::,, 7° 1J ::,,  7·· : �:lml*J'.7E,#, J::  � ±:11: � �ffi • JBJ71C.: 
(t, 1:.� 1- 1J .ITIJ. t:.1*1& 1 

©:EJl�?Jlll!E (7j({bl, pH, ?it:A {��1.!ttJ. t'') � t*7J': � �Ofil L-t.:..  
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Table 2 (continued). 

I. w � � � � 1t  
1
1 1) Jt£���We,j1f: s n - 9  n q)  �:Mr�'H;:.;J:;:;� ·t lJ _:i ,:; T • ;t- 11,,.t.. r*I� 

�:ij[{ffi35;!tl!,1;� !Ct-oPt r 7 'Y 74* � � � � l,, jl,� 6 � l lfl 
I 350 ff;Vfl:ip« >' 1- 7-- tJ. c:·vt1,i\1S/- ��tc. 
1 2) 7° '7 >' 7  r >'�]t: r 7 'Y 7°�:ft c1:: Jm"*(C�Qlli l,fc.. ·

1

3> 7J<Jf. • 71(7* • 7tml�1t= 1:icv1*� t fPl"*fc-i- '1)fflm��1t1., 

I 
t.:. . 

:i:"'l :k�fh�-'E .=. :7 1· J!rn;���;: J: !) 1) _:i 'Y T  • ;j-; Jl,, L,. �, 7° 1) / .A T  7 7WJ¥'7) 7 -lf  7 � 
.£lR 1) 7• >' I -t ::,, -lj- .::z � 9 }]-12}] '7)rrmc l2 7  7 1 Hcbt.:. -?  t �� L,tc.. * tr. 

I ffi�fH::--:::> �  · t�jH: --:::> ttj,giU-t%l1t� �om t.,t.:. 
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Table 4. Fuel consumption during 1980-1981. 

20 {X � :1: I 21 ?X � 36 if tt m ,. :1: : 22<X'"'-5 1�€-
- - -- c----- -- ---, -- -----------c- - - --

8 000 ! 60 000 68 000 59 000 9 000 
437 900 60 000 497 900 157 900 340 000 

10 000 
25 349 
8 332 
3 9 13  

1 14 
492 
241 
9 1  

364 
17 000 

0 
42 000 

0 
2 000 

0 
200 
80 
48 

l 000 
0 

10 000 
67 349 
8 332 
5 91 3  

1 14 
692 
321 
1 39 

1 364 
17 000 

5 650 
55 361 
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1 61 3  

60 
145 
33 
43 

340 
1 1 1 10 
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1 1  988 
7 800 
4 300 

54 
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288 
96 

1 024 
5 890 

_ _ _ __ __,__________ _ __ __ c.___ _ _ _ _  '------- -- - ---� - ------
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� 5 :¥rsi3'.tm:f:k7£ 
Table 5. Annual statistics of telecommunications at Syowa Station. 
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-f: - '/ / � :l!!!  
� � FAX 
7-J. f �l £ :l!!! 
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tff tJ:ti�� �filtJE-t-Q .::.  c. '/J: --c· � t:.. . 

if!t,le:�·55 L 1 - 55. L 1 7  
55. 2. 9 - 5 5. 3. 1 8  

()3,55. L 1 7 - 5 5  2. 9 
©ss 9 2 5 - 5 6. 1. 1 

� 3 aB*1:1£:f!!!Q).tt��� J:: �ffl�Jil:a 

g;:) t :,. -r  A !Sf  

® t:·'7 � 7. �-�-

Fig. 3. Landing spots at Syowa Station in 1980. 
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2) -� . �� 
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-c·itB 180 km �lffl "i -r.:·1iJifi!U�-r.:-� -0 t.:... HF �'.:fmMvi, 4 MHz 111�:::t l:. L 7 MHz �=f'Vffi 
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�lJl(l)ffi-*113vx, :::tJl, ff§)'(, :::tJJ11Jt.r c!: v;:::B-M L ,  ff§ffvi:ft��--. -t (l) @ Jt.��1*--�M 
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Table 7. The illness manifested during 1980-1981 . 
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