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Activities of the Wintering Party of the 23rd Japanese Antarctic 

Research Expedition in 1982-1983 

Takao HOSHIAI* 

Abstract: The wintering party of the Japanese Antarctic Research Expedi­
tion(1982-1983) consisting of 34 members carried out multidisciplinary observations 
in the vicinity of Syowa Station and Mizuho Station between February 1982 and 
January 1983. The routine and fundamental observations comprising studies of 
aurora, geomagnetism, ionosphere, meteorology, oceanography, seismology and 
geodesy were performed as in the preceding years. Researches on the physical and 
chemical properties of the middle atmosphere and ecological investigations of 
marine coastal ecosystems were conducted in the Syowa Station area through the 
wintering season. To clarify dynamics of the ice sheet, glaciological studies were 
carried out in the Mizuho Plateau by the oversnow traverses, in particular the 
spring-summer traverse. Geological survey and meteorite search were also made in 
the Yamato Mountains area on the way of the spring-summer traverse. 
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Table 2. Summary of the JARE-23 research activities. 
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1 9:2, G3 ��* ll 1982 � 3 J=I 28 B i7 ' G 4 J=1 16 8 O) f139 , G2, G3 '"(·O)fijl]Jj � § � L t-: I D iJ\ J1JJ¥ ""C' � f, YM 102 � -C·O) ;:., - Lb::. JMR ?Jl.U ,12, 5 ,12,z-�fft l I L,  }V - J--y{i1. , ,:::.�,Rj'.!IJJ5E, �J.tjJllJJE, 7j(J¥j!UYEutli'iEz-fi 0 t.: s�M.kfuJ, 1. , 1v  1 .  £::$:&ilUB-C·O)�� : 7-, r v 1 / :f lJ ,y r 0) �• • utrJ:S:, JMR \1 1:17.kJJ]ij� V:::_ J: 0 {31..tif • ri'uJ.lO) �)E, 7j()]J?Jt!JJE, lQ  ffi 7� -G - !} / !/ j'o J: � ::I I 7 0) 1**, 10 m ��liffi.?JliJ'iE. :i]Z:leyffiw4?l!J'iE. �11•��1!ti1m'iE. \ a11 m••7.KJ¥ttK J: 0 �11•��� �fi 0 t 

2 .  ailffilJ'41J : G2 :im,¢,U:::. :toi. ,-c 1982 � 10 }1 23 S il• G  1 1  J=l 7 s  1· i -C·O)r139 v:.�.afiI L ,  *� 1 30 m 0) :::i 7 ��t.: . t t.: , � t  c WWR A , lJ:'FO) J\trC��,12, -c·*j 30 m 0) -:1 7 z-ffit.: ; 
3 .  =fi3iJM!IJ:S: : < -hil:t.:1--U i:::.£*,12,z-�;t , ffi:n rPJ i:::.� 60 km, 37 ! ruB�awt L t  I 

'7 :/ �· ;1; 7'-fl'i:p 1982 � 8  }1 5  S il• G 20 8 0) fi3'j i.:. , '/' if - v :/ , :1 - r v ;t; 7-- 7· ;t; 1v , ��O):t1gfU11,j1£: /. / ' '/ 7-, T JV 7 V - -t: * ' 17 / ti' * ' -r '/ 7·' * 1 -'r ' 1 / F V ,G 7' 

T * }V ,,< / 0) :im�� 1E z-�Mi! Lt.: � t t W�AlJ:'F O) ��ffffiO):ttl!�M� t .  ffi� t t '7- -r � - :1 lJ:'FO):ttl! 
����O) k0 0):f:lg��1t��.afiI L� 

� t c 1--UJI*AlJ:'F, ffi� i c '7- -r !7 - !J lJ:'fO):f:lg�� � � �Jt 1:1 � 1t ittt 205 ffl O) µJi:fi�1** Lt.:. c < r=-ffi'\" t t '7- -r !J. - :1 lJ:'fffi:1JO)a 
7](�-c-� < O) �JlE��t.: 

m 1J mu 7E , G2 iJ ,  G G7 z-�-C � t c I--Llli*A1WM��'�' t ""C:' O)fi3'j (:. 400 ,12, -C·fJlliJE 
j Lt •• ��£:ttl!O)•n�$��ffi�, Mit � � k  

:Jt,. fv�£:imv:::.:to dt,. f v:t:£:im,:t r* !l .; - / -=£- - r '7 / F:rtl!iEx�7k • tt!t�:iitf5EHlffiiJ 0) 

� Q �7](£::;$:& �::;$:ttnJ.IJ:1'!!!,12,-C·Js I) , UTO)&i'J!IJ ��.afiI L t.: . -ttJ:-hi:J,  7j(lfvft:l:b�!J � JEO) k0 0) JMR 1:::. J: 0 &fft�'iE. jj(��JE, ffl l l �-��afi=O) 
7-- r v 1  / !f lJ v F'�iJliJ , �RmiJ�.  �mli!11J5E, � G i:.afl :f - 9 :/ 
fiAffii (� 90 m t -c·) , ,G - lJ / _;7-·:JLO)fiffi.J.futrJ'iE-C·jS 0 

di,. -n�£�v:.:to 1 .  7' 9 ,y r �. -if" 1 !7 i=i / � .  i=i 1r ')' r �:ttl!��H� ffi 1. , -c .  �� � 0 -�m•m �•�•0)•�� 1�2 � 3 J=I J: �  1�3 � 1 J=1 0)��• Lt 
� 2 .  7-- lJ '>' r ����itti• G�T-t 0 fil:r�tlHl�, tJ)j 1.:. J: i) ��WIJ L, fil:r�J?m;O)ltJT�$til• G�l!t��&b 0 -::  c 1.:. J: IJ ,  ���fJLrO) Kt��r�l!t� 1982 � 1 1  J=I n, G 1983 � 1 J=I � -c·utli'iE L t� 

3 .  fil:7t-O) � � 0.5, 1 .0, 2.0 m lC�� Lt.: 'f- c1 - !7 O).:li:O)�:Yb•  G , ���v:. J: 0 �Uf!JJ!t0)�1J���;l;.. t.:. 1982 � 8 J=I n •  G 1983 � 
1 J=I t -c:·O) Fi3j�Mi! Lt-: 4 .  7-. 9 '>' 1- �:f:lg�gfiJ, G�r L:ltM Lt.:�O)*}�,fi3 � mu �  L t.:. 

1982 � 6 J=I tJ,  G 1983 � 1 J=I t -c-�.a{iI Lt.: 
1!i: 95 :S: tt �u 7J(� '/' -v - V F9 -C'�*a � -t±-t.:��oo.H:.tt,[ffl L ,  }i::flO).:Y'z'?Jlli'iE Lt.: 
1Dc M t/ffi. � & u!.U �nHN1i±zMmtJ.ttt� Jfh , ,  1982 � 8 J=I iJ ,  G 1983 � 1 J=I t -c· �ITfiiffi. 

_ j l!t, .:x�1i±zMilfil.!!t�il!J� Lt.: 8 M & tJ\U ;l;._-n:t:��f.'ij:ill-C-� k O)�ITlJM�O):t\!?.,12, t.:.;l:c,·1. , -c ,  7.K.:ifITfi B �t:I:, � OO&M:S:O)ru'i£� fi 0 k.  t t, 8 MO)•���ffl L -C ,  -��:S: t 
O)ffl� z-�� J:  5 c �;l;..t.: 

m !ff. Ji • �u 30 m � :7 - O) r'£'J � 0.5, 1 .5 ,  4, 8 ,  1 6, 30 m 0) 6 ,12,-C·filil..� • �tiiffi.�& 
tt!U!c� L-t.: I .  

I 

I ffi 

t/la �tl � � 22 ?k��!*n:l'!B�tl:tt!!i=-filti!: L t.::ttl!ilfil.W.IJ� './. 7, =r 1.,. �tlHJc*gJ} L ,  
"6 � !c jJ z-ffi t.: 

#4 mu 5E � 22 ?k���ti��I': L t.:ffi#4mlJ� './ 7, :y- A v:::. J: 1J tt!t.tJlll�tlHvi: L t.: I 
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Table 3. Summary of oversnow trips by the JARE-23. 

1982� I 

1. 14- 1. 26 li� -n:i5 I � � �-l*fi 

3. 9- 3. 1 6  G l ID!lJ�!*fi 

3. 28- 4. 16 02, G 3 !lliBfE!*fi 

4. 10- 5. 3 I � f vif)UJ1<fi 

8. 5- 8. 9 7 :/ !f * 7' -:r'fq:i� £:riff� wlfl1i:1*fi 
9. I- 9. 22 1 .;. f ll:ct-1!/lfth/dT 

1 

I 

I 

tt 8 1l 6 
5 

5 

5 

tt 7 
1l 9 

6 

tl: 1 1  :fl 5 

I SM506, 507, 508 

SM506, 507, 508 

SM506, 507, 508 

tt SM509, 5 10, 40 1 ,  402 :fl SM506, 507, 508, 510, 40 1 
SM204, 40 1 ,  
;7-.. / - -t - l:: Iv X 2 

I tt SM505, 506, 507, I 5os, 510 
: {l SM402, 505 vC* I '5 1  � ;h --c 506 

§ 

G 1 vc£*fmilltl,��fl!. Jv - J-- 0)71(}¥, ffi�. �RillU ')E, ftfflUW!�0��. l& 1J f&1, ,w11�, iv - 1-- �vi 

G2, G3 v;:.£;2f;;:ftfflUR.i:�fif. ;v - J-- J::071(}¥, ffi�, R?JlU5E, �f:4-r $, ;t., - J--
�-

47g�*mJil"' A�3z:ft, !c� �@iffl�. � f Vit£:t!g:iffl {§ W!�vffi. SM 40 ��J::1fi5E fi��. �RillU5E, Jv - 1--

�-

:ttg��ft. £$,��fl!. 1' 7 ,,� - 7.illU:Ji 
� ft:i£:ttg0J...Jl3z:ft, V'.J�M<fi�O)::R�, 
!2��@iffl� 

4 
I 
SM507, 508 

I 
SM507, 508 <'>!ll\/leif;!J;l<'� 

6 ) {t SM507, 508, SM510 0) T 7 7 v :/ ::,, -i, I 5on::.*5 l � n--c510 1v � -v3z:� 
i :fl SM507, 508, 5 10  

6 J tt Sl\1504, 505, 506 
I {l SM504, 506 
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4. i�1§$f� 0 /§ i}J 

�JJlia9 o :ttoiiHM� v')�:h tt  3=> --::i t:: cL II) J) ,  2 J:l u:>tif3z o � iJ-, if-c ,  �B'�fffiM O)*f! ttJI!& 

�r::. i""� IJ lli L f:: . t)Jf 8 J3 tj=t m h < ) 9 J:l J:: m�ciJ , :t -c O) ffi:Iffii.v::::. J: 6 SM 50 ��J::� O)� 

�z-r,,%:t ii ,  ��l� iaj z- jj C --C c < ;::. j"'jJm ::.:1£ C tJ: !J • --::i t:: . � 23 tk��!%aJIDt�W! O)�ffl 

z-fi:hts:.iJ •  0 t:: . 

4.1. ti *ii 
4 . 1 . 1 . �jJ�fim 

¥e1lf).:::. : t �  22 J(��pJ;o, G 5 ! {? r-r* l , f_: 125 kV A (2 ��) z-
r
� ffl L t:: . 11 J:l 20 B ,  £;ttfj 

Jl�f'F*�c?)�1Jm�twz-�t'l L "--C , ::r:- :,, ;: :,,  � �  23 tktfUJrn�-m:A O) E120TG-5I 1709 c 

x� L t:: a tJ , , ¥e ·���}) � 7 lJ / ;t x�. ;7 - �x�tJ: L' :5� 0)Jtf fFm z- fi 0  t:: t� vt ---c. HJ� 

;::_ f*;j L mt:: . if.iaj z- c ;t-:; Lit:k�1J : ! 84-98 kW, +t>J�jJ : !  56.9-66.2 kW -c-j; IJ , c < 

� 22 o:��p%(/J, 0 5 ! 2' ttf 1- , t.: � � f�ffl L t:: . 

4 . 1 . 2 .  ]j[ f;rij 

mt:: ;.:::.mA L t::'§'J::� :! ,  SM 50 � 2 '6',  SM 40 � 2 '6', SM 20 � 0¥J::�) 1 $ -C' ZO 

6 .  SM 50 �'§'J::�:t r-:91}ifiJ}J;::. �ffl L t.: . SM 40 �'§'J::. :t SM 50 J: tJ 1},§'J_O).f;rij 2:: L 

--Cmt:: ;,::. i:ff:1¥e � .h t:: t v7:> --C·:f0 IJ ,  hf i l�:i'!lHHJl, �* O)ifiwIDiil1£.,=. reffl L t:: . SM 20 �� 

J:.]j[ ;-:_ ,  mi�:1£:ffoIDiil1r. 0) t:: iD air¥P�tili l=JD ill --C· 'b 0 :£ G �ffl L t.:iJ: , iB-:t¥�1£.;.:::. {) �ffl L t:: . 

��lif<fi;.:::. f�ffl L f::$WD :t� 3 :::.jf,; L t:: c i-5 'J -c- :f0 1J ,  F9���ffl J) SM 50 §'J.'§' J::$� 

;!, � 23 {k � � � d)  P'J ��fiJ}Jffl 2:: L -::: : t  T 5t--c :f0 --::i t:: iJ : ,  173�.tfiib.:PvC* {? tdVJf�� -:. 

L t:: . 'i: f, 9 A 4 E3 ,  h f/j:  ;:,, - l-- J-: H262 --r- , SM 506 o yy 7 7 v :/ -Y � 11,, =¥ --v , 7' 7 

t-. 3<  lJ - =¥' --v , --T > :¥ -'7 7'.J ;XtJ L , § 5E7Gt§ c 7'J: --::i f:: .  v-::>1- , -c- , 9 J:l 19 B ,  h--ftt �:lm. 

·'< � c LlJ llfiUM'j O) YM 9 c 10 J) f'aj --C· , SM 507 ,J) ti_:: �  1 -+r 7-. � :,,- -Y ::1 / ,1. / ,, .::  - 0) -Y � 7 r­

il;tfr-t� L t:: . � G ;::. ,  9 A 30 EL .h.f/j: £:Mg -c-� 1J tin'ZJ:P v7:> SM 510  (ffi]j[) 0) -5'' 7 -r v 

mi. 0) JY.l t :f0 6 :. c � % ;t , -50
c)

C tJ '"f --C' I i.;E rr � �� 66 tJ: '- , -:. c , JI� z- :ttfiJ J: IJ � G r::. 

·�li�=-i"" 6 -:. 2:: ts:. 2::'' -c·MM: L t.: . § 5Eil:7G"i'IJ§§ t::. tJ: 6 J: 5 tJ:: &�!! :. ,11, l:J�¥e:1t. L ts:. iJ ,  0 t::.. 

n : , �* 0) ,, , 7·· p - r ;f; 1 - ;!, ;=. 41.�il;¥e:1t. L t:: .  1 983 if 1 J L 5? � 2:: w� A �JIDt�j t� 

-c- , * 24 o:lflJlU�O)Jil,1C1�Wti.:::. J: I) ffi§bO)f!U3��itt:: .  

-15, rBw, ct; 6 "' ,  �tflBW£:11l!nBill O)w7tJ::-c-eem -t 6 ,J,�� -1.•1=-"'=> '- ,  --o:r., -l- 0) -g. � 

0) 7G fE tJ � �  c. G n 6 J: 5 t=- ts:. --::i -c t! t::. . tt:1:-c-*§ I 1J 0) ct; �  1J ,�]J[ a, rB:*:11J!� O)lflmllt-= �'t 

t� < .  � W�� IJ ,  �-���� E 0) 8 �:1£� 0) f::..� � t ��t� � -

�lMo11=*]J[ c L -c FD 25-7 7 ;d- - !J !) 7 r- 2:: 1v 16 ffitt p - 7 - � . �tllft*� c L -c  
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CD 25C t1 p - =J - tJ v - /' "-a:"•A Lt::. . FD 25-7 7 ;t - t'  !J 7 Hi""'- !J ;t; - r t  .. Hi···c t m:  

Jt�jl-vc�ffl L,  t7 P - 7 - t' v - :.,, t �tj;F:::.fljffl L t::. . � t::. , }!�ffl vc vi. EC 752-1 

= 7 � /' � l/ y � - "-a:"•A L,  ffiifJ P - 7 - c c t K , m:�•���I•K�ffl L�. 

* ... � - t1 7 7 r ft vl t A., 2::'reffl -1±-f, � 24 ?k�iJ!U�""'-5 1 � M*t , ts: . 

4 . t . 3 .  f*�jmm . [!J:k�fni 

miis. "JR��vi c t �,�ts::rm�"-a:" fi 0 t::.tf �1"-e, � 22 ?k���iJ, G 5 [ �*1*1. ,ts: � � f�ffl 

L t: .  m :J<.�O)�cii: t v� vi?t:1ru c·:ro 1J t Lt::.n; ,  ���O)YfJ: t ,ffilmf:::. i;i: ,  m:t::. vc:11&'.A L t::. 

t O) "-a:":il§.vu Lt..:. 1c1k¥1Ho './ 7' T .z,, v=. rt c. < v=.rAi�vtfJ: iJ ,  0 t..: . 

4 . 1 . 4 . B£m� 

10 J3 ,  m 7 :3Bffl:�vCififi_7J(ffiffi 7 1  / O)Ififi_7.J("-a:"5f1Jffl L -c '  7 7 / � 1 /V ;I. =- y }, 1 �'-a:'� 

ii: L t::. .  

4 . 1 . 5 .  ��� 

��i:pvt m  7, 14 �t*- '-a:'� ffl L t::.. m 5 ��-,:t wJ:¥ 2 J3 i:p1i) -! -e c ,  1&:¥ 12 J3 tJ 

�flfi@B"Jv=.�ffl L, m 8 ��J.ijHt�JtJl?§�:Wffl c Lt::. .  

4 . 1 . 6 .  7j(�f* 

m:�-�£�I-v=. c t t.c t , . 130 k/ 7.Kfl/l'a::'�� L, m:t::. �=- lOO kl 7.Kfl/l'a::'�ii: Lt::. (lW, 

1983) . Jtr7j( O) �mv=. r1 130 kl 7J(fff O)�ii- c [q!�, m 9 �•�tiF:m�5(��0)iffii.7J("-a:"flJffl L 

t..: . 7lcififi.i:t  18-32°C -ec10 0 t::. . ��*Jt§vc 7J(fllf Jt.wn:1.KffO) f::.�1iEltJ L,  *m� Lt::. .  

��f}]Jt§iJ, f:::> ?fa7j(iJ:�� L -C t , t::. O) -(' , 3 Jl i:pmtJ� 12 J1 J::1i) � -e:-7j(LlJ7j(�c J: IJ ::£$7.K 

"-a:" -! iJ ,tJ: 3  :::.. t n�-e:- � t::. .  Lt::.n: 0 -c ,  :::.. O)mrf"lj , JI. e: H:t j� 2 @ c  Lt::. .  t5i:riH:t Aifrffif, � 

23 ?X�ilU�mxA O)*ml • i:pmJ.�¥1�"-a:"ffl t , -C fi 0 t::. .  :(E*O)i9i:¥1�,:t�* Lt::. .  

�Ffr�7.Kv:t , mi¥. *- 7' vc J: IJ !l 1 r t1 7 y � v=-t!Hf::I Lt-: .  JI.8 ,  �ffl'O) ��, :t 5-10 

J3 O)ff"lj t , --:d-:A.., r 7 Affivc��t-:t�#ai:pvcN:* L t-:n: ,  ftJ!O)�\rmv=. i:t !l 1 r � 7 y � v=.t/Hf::I 

L t::. . 

4 . 1 . 7 . -�IA 

!l 1 -tr=r .:r. :,, :: -t' - v:t�to�v=-�t1J-e:· cl0  6 n; ,  i& IJ Ilk'- ,nt*"-a:"OO fi3-e:-�i?� L -c  � < �,�n�� 
6 .  m:t::. vc•A Lt-:�Jt.tl ::r 1 1v 1:: - !l  - ,  ffl:ib,,� 1 7

°

h. C1ll IJ �. ,J,mJ.= :,, :)  :,, i�t��v:t 

if:xbv::.reffl Lt::.. 

4.2. � fl. 

/ � JV � WI}� L t::.1¥J�ffil±HC�miH�iJqF5,A L ,  }f[fiID"i'i�JJ0)1*1zslvCtJ: 6 c "' '  3 ffi£ �  vc iJ ,  A., iJ; 

�, �@}, T¥Jffiffilil �i.'°t""'-C F =J Affi"('.A Lt: .  � t::. , 5 1  ��\.  ,t-.:�miH��A1¥JffiRrliHi, 

�m�"-a:"-� 6 � £ L-CMffia"JK�ffl L,  -� Lt. 

� 4 vc , if.isj O)�ff-1&:sl"-a:"� Lt::..  
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* 4 �fil-71Ulti: (I) 
Table 4. Fuel consumption during the wintering of the JARE-23. 

p i5 \ �22?X!*�:i: 1�23?X�ff'076�: ir it f� j!( _§__ 
PIJ .!I:!. 

wI tui tE im I 1 3  200 60 000 73 200 73 200 

� :iai R rm l  225 172 1 39 200 364 372 1 86 648 
m ffi n zm 7 890 0 7 890 5 770 
n rm I 3 349 60 000 63 349 53 019  
jf ') !) / I  600 16  000 1 6  600 1 1  500 
= Y :,/ Y {ffi ! 3 760 0 3 760 1 880 
=¥. f rm ! 4 600 604 604 

11= 11J rm \ 607 200 807 207 
7·· v - =¥ zm I 338 100 438 1 08 
!f y _ 7-, (kg) I 85 4 1 . 4  126 .4  1 05. 8 
� t* � I 1 004 800 1 804 914 

JIDl� jj' ') y / 10  400 2 000 12  400 3 000 
:,/ = 'Y f' �:f4 1 3  400 0 1 3  400 3 400 

4.3. It� · ±* 

89 

�24tXi*""-O) 
� l � � �·:1: 

0 
177 724 

2 120 
10  330 
5 100 
1 880 

0 
600 
330 
20 . 6  

890 
9 400 

10 000 

I:M�* O)�I$ c � 0 t..:m����oo 0) ±� 0 I$. �tttRm� 0 A � - ry 1 �� 0 ff 

x.Z'��WWH�j1T Lt..: . t-J1� Lt ,  tr!Ht�Ji'. O) ,J,fF* Z' fi 0 t..: .  
�:M. @tt [R��O)�ifNi.J,  G 0) 1-wi7Jcb: :�d� L t ' .  

4.4. � f� 

4 . 4  . 1 .  Jffi '18 ni[ � 

mt..: i:. 5 kW zm� JRS-501 L ( 10  iEl r*Jli:.) Z'WA L .  � 12 ikiuUJ\ti�O)�}'b;bA.J� i� 
T-05 5 kW �{§� (6 r&: r*J�) l 5(� L t..: .  ;:. 0) �1L�t 10 ?!z r3� 5 kW zfa� 2 15, 8 {El 

l*Jlil 1 kW zfB� 1 'iS'l:. J: 'J , 'RJE L t..:Ml*J:rt!!. xt-'E - '/ :,,- JHi18� 1it�--t .:s ;:.  c 1J; --c � t::. . 

1 Y "  iv -if- 'Y r 7 7 ;1 A ;:. /) t , --C {, , �*ffiHiZ' JAX-4000A (CCITT-GII) iJ ,  G Jifa;!/i'. 0) 

¥t , JAX-810 (CCITT-GIII) i:. :x� L , JIJ:l:BILW�i1c19Z':¥imx L ,  tmi�Z' JPJJ:: � -tt 6 ;:.  t n:-c 
� t::.. . ffjf-fiifJv:::.�ffl -t ;s ,J,� r 7 :/ � - /� - {, ,  JHP-21SOPT Z'i!JA L ,  ;J ,�. &it1t� 
� 0 t::.. . ��:Mi1c19Z'Jffl l: -C ,  ffjf--C· (! �l c Iv l" 150 MHz *O)?BtZ'�ffi Lt::... 

Jim·��&Khk � ��-t" 6 l 5 � �� t � < .  ��Kft� Lk.  
4 . 4 . 2 .  JI ffl 

1982 4- 1 li *t.J, G O)fitt�)E.O) t-:co ,  ffi 22 ?k���iJ, G*��5 1 � � <"¥ k 5mfa:t:k�iJ: 

�1r. L t::..iJ; ,  tJ1:&,t.vi vf'ipi�tJ: < Jlffl -c· � t::... 
j)!;-=f, KDD c ti. 18  MHz Z'± l L -C :Xfil L,  � -r , i tt:tm, �fi� c 0)3'.t{Bv:. ,t.  4540 kHz 

Z' �ffl L ts.: . � ts.: , �� =- ;t. - :7- 0)'.3t181:. vi 17 MHz �f!Jffl Lt-: .  

-'E - '.I :/ C 0) T v !7 -1 7° v:. J: ,:S 3'.tmv=- tt EJ ib�*IT:IE�!t (ARQ) Z' ffl \, ' ,  i!ti:rfJ::*a�Z' 
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ffl =¥ 

i1t -=f 

� s �rleli:9:Fa�7£ 
Table 5. Annual statistics of communications at Syowa Station. 

ftl; I �nfi@l� l:9:Fa�. 
1 {mm) 

301 23 714 

l" I§ '£ t-: fl I 
fr:; �  tJ:. L Vm 

8 1 S 1 @J 
KDD 97 4 312 12 

I 
1!�20@], PIX26@], FAX51 @]  

.:£- - '/ :,, �:ltg 2 1 88 25 590 1 1 6 1 B 6 @l, ± c  V-C��m 

�[qi 7 -r (I 7,. 

:1-;..fv1�:tm 
:1-;.. fv1s 1 �iff* �:l*fi� 
r 7 A - ;t. :l*fi� 

1.  12-2. 15 
G I �1fM<fi� 
3. 1 0-3. 16  
02, 0 3 �1f1*fi� 
3. 28-4. 16  

:1-;.. f vltkM<fi� 
4. 10-5. 3 
'7 :,,  !f� 7•7'f�� �:t&��1f 
:l*fi� 
8. 5-8. 9 
:1-;.. fvi�IYH 'tM<fi� 
9. 1-9. 22 

i"dWffl!1U4��1f � 
10. 5-1 0. 9 

r*l� (siffi · � 'i t ) �1tM< 
fi� 
10. 12-1 .  3 1  

:1-;..fi1*M<fi� 
10. 20- 10. 31 

801 
762 

36 

6 

22 

10 

3 

16  

4 

123 

5 

37 129 6 ;JtjA] ..=. ;:i. - 7,. �@i, 723& 
14 489 15  ��;ii�. ��Fa 

448 3 S 1 6friftElfl:Z-�tr 

48 0 

243 

198 0 

44 0 

387 

56 0 

2 27 1 22 

58 0 

tJ: ::B,  -ir :r .:i:. �:ttgn� G ::X:1a O) ��n; .j; 1J ,  12 @J::X:Fa��� t.:.. n; ,  :@Jtn; c nt.:.. O) v-t 4 @J 

� � � � 0 k. �� O)��::X:Fatt��� 5 K��-

[E.ft;ffi:ttg7i}f�F)f� O)  J3 f7Uffl15� a r.co�fjJJi�n. ,  Vil: c 1v L' 1' / 7 1v -ir 'Y r 7 7 !1 7' �Ji 

t. -C fi 0 t.:.. .  ,st: /vw{O)JZ,�iJ; tJ: < ,  �ffi O)*� t �£ -e �  I) ,  tl�{r: L t.:..�itltiJUiO) t*�. 

f4$1tffl 0) ::X:�K-�>ro-c· &i 0 t.:...  filml@J*! O)tt�n;;mi,, ,��vc.. t ,  1' :/ '"'<' 1v -ir ,y 1' 0) @J*!vi 

tt ,m-�c..utt* � ;fL "( I,, '  Q 0) -C:·,  Jt !*J:ttgjiFa�fjJ O) J/!r!tf�i v� C Iv L' � r. tJ: iJ� 0 t.:.. . flffl mit 0){9! 

ffl v::. "".) " , -c t ,  c < �c.. r�i;ffivt. tJ: < , �ffit O)fflfEl!1:.trsvc.. vt.H*6* � t t.:.. G L t.:.. J: ? -c:· .j; Q .  

� 6 1' :.,- -z 1v -lj- ':I r fUffl�7£ 
Table 6. Annual statistics of communications through Immarsat satellite. 

Jfil 1a O) ft � 

jffl � fl;J: rlel, (min) 

I 

I 

TELEX 

1646 

FAX/DATA 
I 

VOICE 

1908 I 4725 

,�ffl *� MSG �rP I it 1 �ffl *� 7 A "  I tt ,�ffl *� f.lffl KDD I tt 

Jfil,a"@J� ;era 1 7  0 1 1  26 
541 

88 1 5  1 i 104 0 1 6  420 47 483 

�� 60 4 19 76 159 76 2 10 ! 88 1 1 2  25 1 8  56 
I 
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1' / � 11,, -ir 'Y 1- O)f1Jffltkt7r.li� 6 0) c � iJ -c � IJ ,  0ffl 7 -r 17 7' O)t1(�v:t , 9e1a 359, � 
Fa 206 -c-a; 0 t� . fJ: � ,  m 24 tXiUlU�JRJrric� O)'ffl3H-¥J!t�fiwj�:t . FAX/DATA @I � � �  

4.5. � {jffi 

ffl$ 1 7'  r � £$v:. ,  m 22 oz���iJ, G O)'.@:j!�1Jn* L--C �;i1� rr "? t� .  B ffl �. Xm 
JL :at<rr ffl 0)7vffi�vmv:tm 10 15ttt* �0) 3ffl/ft�}C �  �, @x:.m 11 i!"�v:.:mffi L,  &;,��:. 
JZ, C --C � iJ tB L --C �ffl L t�.  

4.6. Bi • 

13B'.f0£:rttH:. �r't � *frHe1:.tkt7r.�� 1 r=-�--t- ��JJrf3, �Ji c--c 1:.irJ-�:.iJ ,iJ ,h � J: 5 tJ::m 
::ktJ: *)�, , JH�ti3e1:_-itf, �jtiJ; � ft;:1¥), ffitEflEl�v:.::k�t,i: < ���f�T Lt� .  

� 7 i:f:.rai*rrat 
Table 7. The illness manifested during the wintering of the JARE-23. 

� £a tt \ 1 
ffi 585 .� 1-fr 
ffi � * 

ft � t.1 W * j 1 

w )ffi � 1  

3 

11& -� 'ITT 1 2 1 

.� :t)� :% ! 

Ji fifJ�J:&:t!J• . 1 
fifJ � � :Im 
� fir lll 
t& fJ'.[ HI 
fa � * 

tr 1 

tt 1 

�IJ 

;f fl[ I 

ff :® tt s fj  1 

� � 
� :gr, re 1t 
� � tEIJ � ffl'i 
� mi � 

4 5 6 7 8 
1 

9 

1 

1 0  1 1  

1 

2 

12 

1 

1 

1 I ;::t 
I " 

! 3 

1 \ 2 
1 

1 

1 1  1 14 
I o 

1 

i 1 
1 
2 
1 

I : 1 

1 

3 
0 

1 
1 
2 
4 

2 

1 

I 
1 

it J 1 1  2 3 2 o 2 o 2 6 3 2 14 I 47 
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-ft'¥:t; J: U%WffiIJttv:. ,  ��. i:::- fl � :/1f1J, :J&:e,Jt:tttJ: c:-��rm LJ: . 1*rr!*v=- tt#t�,� 
�® �mrr � -i:tt::.. ft:HJU�tl1r� 4 Ji , 8 Ji , 9 JH::. �o8! L t::. .  lfn.EEiJ!IJJE, �I*. ,C./��. RaBa 

v::. J: 0 lfn.mt:�1t'¥=�1ttJ: c--�rr 1. , , �itt��� Lt::. .  
11 J L 100 kt  7J(H}�J1@1?7j(O)f�ffl i::.9cl['b, -,umm��1t� rr "?  t::. . 37°

c, 24 �i13jffHl 
-c-*IBffl� 0/1 ml -c-;i) "? t::. .  

4. 7. lii:*I • ill11'. 

-jt;fiO)J{, it c t  c < IC11=1i�CtfJ: i P "? t::. . -=tflmft* O)�t*®(i ,  � 7, � 14 l%t*l.$""'-, 
ftl!vi� 11 E'l.$""'-f&*r13 L t::. .  al1;f!J£:lm-C' , t "'< L , iJ,l, , ;hJt7Ctl!tJ: c'*9 203 kg � J&Wt Lt::.. 

WaJJlv::. ;i) t::. "? -u:t, ;f!J, t:+. *�� � � v=-�c5t Lt::. 1  :@113j O) W(l[� ;i) G iJ, [,66f¥ 1J ,  z: tt 
v::. L t.:iJ� 0 -CWaJJI L t.: . �'ftv:. v:t� c ,, � / �ffl '.l:  L ,  § El3 v:.�}R-c- � 0 J:: 5 v:. L t.: . �r:t-
8bf4Jl c L, ;hf:4m, 1r�.  66 A,ffitJ: c c  L t::. .  � 1tt:r. 2 8b :=-�""::> £ ;,,._ '-a:' � x.. t::. .  ���tJ: c­
O) f* L v:t , -c- � 0 tc. vt ±Ill B v:. L, � 5]1J:f4JI � fH Lt::. .  

r@U:tijgft�. B :::$:r@f.p i::' - ;1,, Cl) c· � G iJ ,� ,  1 A 1 :::$: 0) £�-c- l:±:l L, ±111 B v::. t i�66 �:. 
L t-: . :f4Jlv:.� r, -c :1 -1 / v:.;��.i'� t.:. . ? ,1 ,A =r=- - ,:r. 1t'£ c ,, �  - c v:. �1. , t-: . s * m iJ� ff £ 
;h, �*iJ· G ±lli B �C. LiJ• B *mn�fH-trfJ: \, ,:tx:@v:. tJ: 0 f::.il;, :$\. ,  11 Ji l:1u, � 21 ?x� 
�� O) B *m�JBJ! L, .Llf&t :ti�{R c fJ: 0 t::.. 

4.8. 12&� iiiffl� 
1982 �vt s * 0) ml!t&ffiUii��a 'i 0 -crilili 25 � § v::. � t-= o .  z: tt �tcfct L -c ,  r.t*v=-� L t-= 

IIW:imi'-a:'�f'F-t 0 ;:_ c n:, wJffi:Im�WffiU*1c'Elfftiffi*W -cr:k:JE � n t::. . !c�!IW:imiml�O) t-:66 v:. , 
��--O)�fi� 2 � 0) :j 'b 0) 1 � � � � 3 � :/ K� rJ � �k.  

aR5f!J£:im O) § �.  t&ffiU, ��.  l*J�McrrtJ: t'' . ;:_ n 'i -c- v:. t.i:: 1. ,r.tlfit.i:: tt� O)ml�. �if'-a:' 
rr 0 t::. . 1983 � 1 Ji v:. v:t ,  � 24 ?xlf!ffilj� O)Jlflt�t!IH:. J:: I) , "'< 'i c LLIJI/Rv:. :t:o ('f 0 1*fi!*O) 
ml�, f£H�:im�O)Jlflt�ml� t �o8! Lt.: . ml� 7 ,1 1v .b. 0) RIH:t.*9 35000 7 ,1 - r -c-j; rJ , � 
if "r - 7° vi*9 41 ffi!fi13j5tv:.� Lt-: . 

s .  �-r ,1£:f:tl! O) �m . ��1tt 
1982 � 1 Ji 20 B ,  � 22 ?x���il· G ;,,._fvi£jl!!O)jl� '-a:' 5 ! � � � .  1983 � l Ji  22 

B ,  � 24 ?x��!*v:. 5 ! � ill-t 'i -c- v:. , 4mJHrUfi, Afi3(:f\:;O)f,:66,  ag;f!)�jtgi), G Ndi: � .h 
t.:.1*rr�v� 3 �-c-� 0 t::. . L t-: ii; 0 -c,  ;,,._ f vi £jtgv:.:ro� 0 Afi�ivtv�?k 0) 4 mH=-LKn-··c 
� ,  z: n G O)�fiv::. J:: IJ ;,,._ f v�£jtgv:t�•�=-mtHif � n t::.. 

ffi 1 ;M (1  Ji 20 B -4 Ji 25 B )  7 � :  �fl ( !J - 3i' - ) , Jl9�. l:iJ I ! .  lm�.  7C1ru, mJJ'C, 
,j'\ [lj 

ffi 2 ;M  (4 Ji 26 B -9 Ji 14 B )  5 � :  �fl ( lJ - 3('' - ) , EJ I I ,  7C1ru, �EB.  EB i:f:t  
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� 3 ;M (9 A 1 5  B -10 J3 26 B ) 3 i5 : � frffi ( '.l - 5',, - ) , �ff, � r ( *) 

� 4 ;M  ( 10 Y3 27 B -1 n 22 B )  3 i:; :  �frffi ( '.l  - !l - ) , �ff. {Zi: k #  

� 1 ;JtJJ v:=. i t  3 @]�F( 51  B Fsj 5 i;/J;�it:W<fil=- !±l t P vt ( r '7 / ::: - 7' :  22 El ,  G 1 :  8 El . 
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G 2 · G 3 :  21 B )  ;: O) fsj , ;i,._f�;t £:r\!! : t 2 i;  (�h.:fh,  ��. ,J - LlJ ; �li.  m7-K;  1NlJ , 

WI �) --C'*l:JSJ L ts: .  � 3 ;JtJJ v:::. t t  10  Y3 1 2  EH: --e, �Wli&!lfO) ts: ci:> P3 ��� iJ:f.:J l ;'J A ?liftE 

L, ts: . � 4 JJJ 1 Y3 v:. : t ,  � 24 {Xil!iJlU�O)Jttfi:�� O) 4 7 =;; 1 1- /J; a; 1J ,  ���"ffe=, m�li� 

JJjJ:I.��� 1 1:; 11:;i,._ f l l iJfu� t?,h ts: . 

�ffil Mh1J 0) T�=- .  J:Vus"J :ijJ=tU JE  L \. , 1=_ $ � '8{S :::. C /)� --c- t! ts: . �:ffi:t\J 0) �lf11H=- � ffil � ts: ") 

ts: . IDluW, {�JttHt , J§:7.K ,  -::l � t! -c ,  -�M,W, :t?b.Kmtt!J�, �� 17 y + ,  8 81:!c}dJ: c'' 

�n 0 t:. . 

1 Y3 20 B tr, G 10 Y3 1 2  B O) Fsj :t l2fj�:@���/J;�.tt L ts: iJ; ,  10  Y3 1 2  B P3 '3t�tJ; lli;e 

L ts: ff ttfzs:�ffi�tE c fJ: -·:d:. . �:ltJl is9 �3m C -c ,  ]I � , Jt-1�. *.f, l t.9€1=. L t.c /J,  0 t� . �f� itzt;J 

:JE L t�i.J : ,  1_, , f,h cL � l � --C' J; 0 f� .  6, 7 Y n=-�,JJ�,@. �Jl_, O)�i�ir t1: f' iJ, G )ffl'J; � m ;t  

0 �iJ; a; 1J ,  � v=- :t tt\. , ,uvlli.E,�n: !±I ts: /J; ,  173mHi1� --ctH;/c L t:. . 

� 22 {X��Wct=. 5 [  �;we � 1 6  kV A :Jeffl:�� �J:f=H� c L ,  12  kV A 9€ffl'.��-=f{)IM� c L t� . 

500 �is9 :::, c v=- JE1Jl ,8�� �ml1 L t� .  -J&:kt[:1J.fitt 5 .8-1 1 .1 kW --C' , :kffl:::b�Jf�t?!�ffii�IJ 

�mfi:� 0) cL 0) --C' a; 0 .  ft531t:1J .fi : t  3 . 5-5.0 kW --C' a; 0 t .  i� Jf L t��t4ft 1 7 .2 kl --c a; -0 

ts: . 

£:tfu@J IJ 11:�Jt L �!'=�ffl � V-C SM 50 ��J:.11[ 1 i=r c KD 609 �ijc.ffl: L t� .  SM 402 � 

;l,._ fvftknZ<DiP G � rlJHtnZ<fi O) f'sj�fi: L t� -/J:,  Vi  C Iv c'Beffl L f.c /J, ") t� . 

Efil.:1J�1t� (1  kW, DC 24V) O)�lpi� 6 Y3 7 B /J ,  G 10  Y3 3 B :f --C' O) fsj , jj� 120 B �mli 

L t� .  

��i1�:ttl! c 0) IE��� � .  1 s 2 @, 14so, 2120 ( \. , fn t mJm�> v=- rr --:d:. . 1sB-so 

(JGX-6) ��ffl � c L ,  � q:i 5t 1  :-f- - ;v 7  Y 'r :r �{f):§ L t . 4540 kHz �±. c V-C J:§ \. , f�. 

:atfi�iJq±\ --c \. , 6 :f:�{3-i:. ,t. ,  1 B 1 @1,  2120 aBfD£:tfu c 0) "5(mifT 1& 4540 kHz c'"5c:1P L 

t:. . i t:. ,  Mfi� t al:rfo£� t 0) 3({§ : t --c, �  o tJ , tl. � 1i� Lt:. . 

ffi'.�1Pf:i:v=- J: o !i5fl:tl0)3(:jf0)� L \. ,tt� � ltJ  <" t�ci:> .  1982 4- 2 }J 23 B ,  !H1UtHtI 

lP�:·fi -0 t� .  :f t:.. ,  � 24 ?XffliJ!UWc O) tj:t� ,t; - 0 :/ ;7'' ;:_{iffi ;t ,  ;-t; - 0 :,, ;7''�:!JMiI-�fi1_. , , 

� �  5 m, �i 4 m, �D � 4.5 m O)�Frcij � �t:. . 

1 6  kV A Je1tt��l
r

§IJO)�f[PJ --C' {1: t:> ti t:.��¥o�� O) :;R# O) �X� b � L \, ' .  -t" 0) � ti il\ 

16 kV A 9€'ffl:�� � Jfrrf 0) :x:Jt O)}X� t \. , 'S %--c,:rn.h.:h --C \. ,  0 .  

6 .  tJ -t U 

tJJ:.�""t� J: 'S v:. , ��lru'-¥ 0) �:;R{� ,  �:Wlis9 0) {i&{fil\.v::. J: 0 ��vt. a; ") t� t 0) 0) , 5E� .. 
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illU��fi L, ?vf�fsiillU, c < vc. 3 *lij 7' µ  � ;i: !l I- 0)19]�� c L-C�-tt Gnt-:{fj}j�vf v!� 

L�t-:. '£ t-: ,  IJB�£i'IB. �fvi£i'!B���� 24 lX���vc.s l �� (· -=. c n; -e � t-:. ;:. ,ti, 

fi O t ::t vc.m 23 (X���jl 0)�1.J 0)*-5�-c-j; 1J ,  ��vc. t:.:z. h: 1, ' •  

'£ k, bnb,n0)�-��� -c < � � 0 k� < O)Mffi�. c < K. M����K�ft�K 

tJ: 0 t:.BIJ ifffiMU�*l::JrO)� 23 {X��. 1f EB*��;Rt)r O)� 22 {X���. lru -'Jfffi 

�*urO)� 24 ?xtsifflU�0)4l-fll. t.f. 0 rnc. , � 23, 24 lXfiluJ!Dttf&O)ffi�� c Gnt-:tri*l* 

-e�ur r � t:J O)*jl-*fft�c.� < :ro1L$ L£>vr �-

Jt jft 

1W 3lifffi (1983) : � 23 ?Xffiffi:il!!�illfflUp,£Ip,£ffl'ff 1981-1982. ffiffi�*4. 80, 47-57. 

(PB� 59 � t J3 13 13 '.3!:JJ.) 


