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Activities of the Wintering Party of the 17th Japanese 

Antarctic Research Expedition in 1976-1977 

Takeo YOSHINO* 

Abstract: Twenty-nine members of the wintering party occupied Syowa 

Station from February 1, 1976 to January 31, 1977, carrying out the preparation and 

observations in accordance with the program of the first year of research projects of 

the International Magnetospheric Study (IMS). At Syowa Station, in addition 

to the observation of aurora, geomagnetism, ionosphere, meteorology, seismology, 

marine morphology, ocean tide, and medical science, the major research program 

covers the preparation of many observation apparatuses for upper atmosphere 

physics, as well as the construction of satellite tracking and telemetry facilities, the 

reception of telemetry signals from scientific satellites, and the launching of seven 

(five in winter) sounding rockets and one big balloon to carry out the IMS project. 

Mizuho Station was improved for upper atmospheric observations in connection 

with the IMS program including the construction of one observation hut and the 

setting up of a 16 kVA generator in May 1976, and occupied by four members in 

rotation so as to carry out observations of upper atmosphere physics, glaciology, 

and meteorology from May 14, 1976 to January 26, 1977. 
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Table 1. Members of wintering party of JARE-17. 
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Table 2. Research plans of JARE-17 wintering party. 

:1m m �.�m�nttKi0:1mm'A3�%��• 
-�J:lj�J:£-�5:EO)k�0)��-

1 5E 

" " 

• ffl m --�0)%�--' *-P5V-�-·
1

� .  00 � -�wf�ffl 
tm.il!U, 1J *,,.: - !/- - *' J: a•JF.5!nl.ffiWJ 1 

;i:v� J: � --���O)i:RU5E 

• · :1m1:'A•avm 
igj m'A•amu 

. =R'Amtrr 

± 
l=I 

� 
ti 
:vn 

EE 
ra, 
� 
Hi 

� m 

� 
j'-[S � 
Yi � 

65 

, :Im D EI �:tm!tftmU 

' ;JS3 EE fi!{ � w1:f*�ff7J(lrtt-G 

;JS3 ffi fii!{ � ; 00 :s'l ffi:tm 1iJf '.Jeffl 

ffi7t • �7[; ' :f,j7eO)!fmW.B"Jt�J§0)1iJf5\: 

:1m � �
1

���0)ffi�mmM���O)wf� 
I 

:�P�YmnttK10�;¥o���1u 
[ Wi:ill$0)ttgf��illU5E 

ti g!j 

� EE 
t: * 
t * 

� ! *-P5��K:f:>�0M��-��O) ��* 
wf '.J'E 

m � �, P�Y1'K1�m��-� 
�V,,.!1'1J-KJ:�Aiffi£ffl��
mu 
::k'Ari�� c1: � ;mr'JJmfiJfllJ 

. ftllt1Jl;Uf$�� J: 0 �rB.'i�&mu 

� •:ffiffiKi:;��=-P/�:t:;J:U�A� 
• ,f*,QX;JtO)wf� 

� 7-k =Y�-�-5Y��-O)�jk�a"Jwf 

1:. :'fkJ 
I A�flJ�O)/� Y !7 17"5:,, r' c L-C0)1t 
I :E:im�O)�pj*O)wf5\: 

11 ® 

;j:2:- J% 
t * 

• ,J,*1B 
i=p * 
J{f!F:f 

� J1ffe 

� ± 

g§ � 

t1 J: 

� ,J'\ I=! 

;¥a � i ;J, I=! 

00 
. I 

ffil :at I __. 
I /J !f 

:fll � iR 

''l:: 
{P • 5k EB 

fii!{ n� 
00 -
.& • 

mt 
fi� 

---------

.& - fir iii 

I IE ID£ i .fl¥j 

3t �1 
- - - - -

:JI {il � * 

� � 1-ffitii;�-�i 0 r � 1- J �ffi�f§� *1 J: ;Jl �! 
--- -- ---

k!l: 

tl * 

1i. 

� 
-

j-:1m � 1t. � I :im3*15�¥J.J�O)�l;J(1t�B"Jwf� � § .& =: ,� Jl§- iJc m 



66 7i fr � j� 

3. � � � � 
17 ?k���vi., 2 Ji 1 8, 16 ?k��� J: l'J, BntU, �g�Jtt�Hct.:d.: 0 £:it!! 0)��1¥JtJ:� 

'8�51 �M�". 2 Ji 20 8 IE5:tvc1*;1'z: Lt.:. �ijlj�fta�. �ijl]J!:Jrnc1jn�A,� --c:-0)�0) 5 't:i�* 

c t.r. l'J, 2 R 18 8 7}( EBii:tffi!t!!iff.FiJr* �*--ltt.:���n��U*-? td&, 29 -15 O)���vc J: 0 

�jtg�'g���a l..J.:. 17 ?x�vx.m���lffl�jflUHimi (IMS) O)f}J�[!t�if::l�-t 0 t.:co, ,mr,cu 

Jii&fflUvc�-t 0 fil!'.vm O)fl-filt'. • J::ff O)f'f*iJ;� t �iJ:. --:it.:. 5 R iJ:. G fi, d,(. f vf£jtgvC:fc:l \, 'L 

:im���•mu��fta, pg�£!tf!vc;fc:Jvt 0 Aiffi£ -r v /. r !J -�{§, P 'T 'Y r h't:iJ::vf, !t!! 

J::&ill1J�IRlm¥vc�nl!!-t 0;::. c vc J: l'J, 1'lftl¥Jt.r.,mi§li!iiamu�rr 5 ;::. c n;Himi � n -c 1,,, t.: 0) 
--c:-, �O)���--c:-�0t�vt1F-< W{g1'z:--t0&::,�1J;tI0--:it-.:. �O)t-.:.co 3 R*�--c:-vx.1HJf�-fffiri.::· 

cK&n�•O)�•·R•K�vt�nt.:. 

Aiffi£ -r v /. r !J -�{§�-ti. 2 JJ J::1ufil!'..�f�h 9, R-1�71;& 2 JJ 26 8 J: 9 n -r 

3"''0)1[•Jii&fflUffi£ ISIS-1 %, 2 %0)'.Jt{§-r 7- r ��� L, 4 JJ 5 8 J: 9 1v -=r :,,,-BfflU:rl� 

'?i}VC .. A--:if.:. ��ffi£ NOAA-3 %, 4 %, 5 %0)BiJtUt 4 R 1 SJ: l'J1v-=r:,,,-&fflUvcA 

9 :iii�aJ1J1J;wt�,t Gh ts.:. ISIS-1, 2 %iJ:. G vi.,mi§liJIHJf�vz::.'*1-t 0 �"r- -3" �JEM1¥JvcJ&m 

--c:-� 0 J: 5 vCtJ: I'), ,ffir,c1JJif:!J'!�0)7j}f�jJi*vc*�tJ:.:i]g��{d-:G Lt.:. NOAA-3 %. 4 %, 

5 %IP G vi. m 8 0)*7J'1jl 0){$jiJ����-fffiFjvcmi:� L, 7(� �¥1Hc�}'[-C 0 vf iJ:., jtg�ffiiJ, 

GO)��-�MA'.B-1ffK �-t"0�-3"�1&fflLk. ;::.;h,KJ:--:i-Cfflffi*�O)���-Khk 

0!tf!�ffi�Il01ff�lB2@LlJ::1&�c�k. 

P 'T 'Y r $F5vi., JI;!t§i:pvc 14 ?k�tJ:�H*ll: L -c 1,, ,f-.:.nt!!filt'.�WOO L, S-210JA-22 %�. 

S-310JA-1 %�0)tJ't:iJ:: vfvcmt� Lt-.:. ��Wlf1c1ji:p 4 JJ � c·vx., m���vi. ftgO),mi§li!iinl!! 

�0)-{imvc:ttE:$ L, �O)�ffii1¥Jt.r.BfflU�ftavc�1J�i±1,, ,tL p 1r 'Y 1- ��O)�timvi. 4 JJ 20 

8 J: 9 f'F��OO� L, 6 JJ 25 8 CfwJ 2 m¥ 40 0 (:m!tf!�f1c1j) S-2IOJA-20 %��h't:iJ::vf 

t.:.. ;::. O)fl't:iJ::ifvi.ffl:.Ji!&fflUffi£ ISIS-I, 2 %1J;;ffi{k1,, ,--c:·J::��:im�-t 0��� c G x. -C 

fih;h,, x� t .5! < ' * - p 7 t fi555vc�xvc11tn;-? -c' !tf!J:: t ag�£:tt!!, d,(. -f vf £:tt!! 0) 2 

}�0)-{llUcif§� --:>-C, f}JO),ffi��}'rft!RJm¥BfflUvcmt�Lt.:.. -{-0)� 7 JJ 26 Blflru 3 m¥ 23 

%vc JA-21 %��. 8 R 17 BlfwJ 2 m¥ 54 Jj'VC JA-24 %��. 9 JJ 1 Blflru 3 m¥ 0 

7-}vC JA-25 %��. 9 JJ 13 Blflru 7 m¥ 31 7J·vc JA-23 %��-t;h,-l\hh't:iJ::vf, �� 

vx.-t�-Cn\t� Lt.:.. ;:. 0) 5 't:i, 7 Jl 26 8, 9 Jl 13 8 0) 2 @vi.Aiffi£ c 1=1 Jr 'Y r O)!RJm¥ 

BRKn\t�L, 6}l�S c�b�-C3@0),ffiaJilftft!RJm¥B�Kn\t�Lk. 

pg�£!tf!O)!tf!J::B•ca, frt.:Kfil!'.•Lt.:7f--P7TVc�x�7*r/.-3"0)& n� 



No. 72. 198 1) 67 

4 J L!:: ti) J: f> 00 fta L , � t-:. VLF ,-ii iBt ¥1J:�t f:15 [P] tt i&U � §: t 6 J=1 J:: tiJ J: IJ 1v - + :,,, tt 1�_1H =. A '/ 

t� . *Afjtx�i:t 1 2  JJ 1 2  B h i:::> J:Jf ,  1 2  �ftij 0) 7' - ;;,r '.)'t1Bv=-w:� L t-=: .  

lfil>Jcttmu$ rcl9 c· i :t����fta c rwJa:,y ;-=. tk 0) 5<lifil!4 r!f-1¥ O)tm)Jc (I) W:ffe: c WJ!:JJJ@,l;f1H=- :t�; ( -:J- ;;s w1;1c 

r O):li[71�1Jn -�f 0)�8[1t �?iff�'t' �d� 60 , £:ttlU:: ii �F13J O)BiJ7lcJ:: :=:. 5 X 5 m 0) 7 - ;L, �:1//ll 6 

;:. c � 1frimi L t-:. . ft*Ct 2 Fl 24 B ::. [mm L ,  4:/;f E3 'X f\:c'fF���6') , J¥ � 2. 1 m O WJ:)Jc;:_ 

:Xt L c �fi�� � iti'J , Pfti O)ttJJ � � �f -c 3 J:l ts s �� f - ;L iJ:56/JX: L t� .  Uf&J) J�� 

c· , :t rt !if tJ: *5 * � 1% 6 :: c iJ >-c � t-=: . 7- - 1L<l]� 0) *,q.-r tt a. rB*w1Jc J:: � ;ri lb L -r , IUPJc 

nZ:ftn:Ji 1u t� f)t�ic· i?)m})Jcr J)tl'= f=- fff:f>ti 7Jc � r:p ,C.,, c L t-:.tmt$Wi-©:� �», E�'t' 6 :: c � i1 !- [!l!j L 

t� . _;c L c ,  7 :,,, ..7'' ;-t; 7·· -=r- , ;,z. n - v / Jf flIH=- Jt 6 f� e)��� fi � fi  J c  c {, 1-=. ,  ;J;l.;.ttl!:ifr < 

0) * :,, f ;1, fflil�l::i=- :t� (t 6 5Eh,ttiJllJ t �nt!i L t-:. . 

J;,._ f il�:tmv=- t0 (t 6 ��Ji]� 7J:: � x_ ,  i*:fEI*� �;ts iJ :iZ:: ts t� 6')  O)ttafdJ O) it, vitt ( :t , f� �DH 

ftt t t t v=:.ji6') G ftt� .  3 n 1 1 s ,1 s 1 6  (Jtjg 1J fi") JI, - i- 0) 1J\l� � rrnfra L ,  3 J J  1 9  s 
J: 'J S 1 6  1=.�fim,, ( - 7  ,r �'ifs "") t� .  � 1 @JJ,..fitl:k�fi�' 1 ,  4 J=I 1 5  !::l lllHi:J �:ft!P� fU9'e 

L ,  24 E3 d:J-. f v1£t-ti!i=-¥U%r L t-:. . E3 ;=. B v=-m < t_r_ 6 E3 ��JriJFdH=-J!H7h,  -45 °C tJ r u') ff1;: {rnl 

c t 5 m/s ��;t 6 :ttl!�, � t J) rp --c ,  N: * Cl) ,m� ��fJm't' 6 iJ ,f�h G ,  tmulll�, t 6 kVA :fu 

-.1t� i?) tfr�, �'it�_:,:_ :,, / /  O)fntfJ7}(r::. J:: 0 7!¥.o rJ-J i?) rlffm 't (?);'a�iJ�*q. T L t� . -c L -c 5 J J 

14 E3 , [§W:;� 0 - 3i' - v=. , t:*, ti:�, Ll J)Wi O)  4 -i5 v')� 1 :ltJH1*:fE�� � 7l L -C 2Wr;t : :J:J1Ti 

j� 1-c--:) � ,  5 n 20 El ��i=-PB.fr1ittig1.=. %Hst Lt� .  J, --n1 -1&:ttl! c· t:tfilt'.fJm O) iJt::k,  �vun,=-*!Ji1:) , 

J] �mttiJlti$F1 1:t ,  VLF n ?I.\Tu':iBl, 9 ::t /' - !J - ' ;;�- - p 7 TV, 3 f$J:.yJ'&J.;J ii' 0) 1j!l /a7J:: n

\. , , 6 PI J:: 1U i -C' i =. *q. T L t � .  i:;it )k ii?. 7Jllj $ [1 H) 6 }LL 1-iJ J:: 1) )Jc� tt �lj ,  rJ-J MHi'l'� 0) {�f 5'c �·�, 1) : 

h - + :,,fftJIIJi�;�H=-A "") t� . 

1 J:l 30 s J: r> s PI 2 1 s i c·�:f-H�n��:::t s Et:1 c L t�� 2 @l �  --l , i�:ntfj�,  10  n 1 u 

J: IJ 1 9  s i c' ,  Jd\'Xft t ·l!&t4f,Vi't O) nU&� s l¥J c L t-.:� 3 @ �  fa��fil*iJ;fl:fil L t-=: . 

;:_ i?)Jff:1lfdT�v=- J:: 0 -r , 1 o Pl 1 0  B i=- 4 15 er) � t 1\A ¥{iftf 'fi o_) 0 i:::> I1'.§ � � �  < 3 ,1j 11: .2: m ,  

:)t;[lJ , t§!Ji( c �ft L .  � 2 JtJ-limtEJtJ:HM:1 /J��a i ""> !-:.. i f-:. '�r:f=i:I:i� 7J 7 :,,, /17 - � 1 ;<' � � rri: 

L ,  tMtl! P'J c·9£,1:_ 't' 6 '�� / -1 �- (?)p;f;*;=. ,1*:� L ,  tti�IJ -=r· - !J O) � O) G)tjf t.;� t_r_ � .ht� .  

D3 1 AR ::; / =z Y 7·' 11,, F - -,f - t-=:. J:: 6 i:��'ftfgij� (?) 1�f-l@i ( ;t , 1 5  ?x�i=- t'Q t  , -c :);:�HJ l;&.11 .'j: 

i=- 11(¥)t'.�$: 0) f-:.6') �nx;� r=-*t:b 0 -C\. , t-:.t.;: , 1 7 ?x�-C' ( :t , c ""J v:::> � �11f' ft:ifr v') >Jct't'z' 1&[%1 

� L . s f:l 30 B v=- �$:krsfv=-t�� 2= � 0  ;:_ c n: c- � t-=: . =. -t-u=- J: � 1 1  J:l 8 B iJ , G  2s H i  

'c' , � 4 @]J,.. --fEt T ;,z. r :M<fi � rr t  ' ,  f JI; F - -if - �f�ffl L ,  �:l: O) f!)��*§ ! L f� J:P; (t O) 



68 

:kl¥:b'Kfr0)1:iJ�l§�� T .A  r L t-=*s=*, f 7 k'ffi 12 *�tft6iit Lf-= -t  IJ 6 -& c Ji!Ht n 7· - .7.  1 

-&�$:rJ l L ,  !!lHl1*fH.:. J: --;:,  ··oJ�v.:.�rr L ,  10 JI ,  1 1  JI O) �;!t)H.:. ��'t o �ffl��}'[wf L 

t::. . 
mmm 7° 

P r :_,,,�1J!H.:. J: 0 fllftO£:lm� J: UifH¥=HY¥:lmffiv.:.:;J:o �t 0 �-S.1J0'1fi ffltl � a. , 9 
J L 10 J L 1 1  JI ,  1 JI 0) 4 @I .7. n Jv 7· .7. :t .7.:fmIB)c, 1 1  JI ,  12  JI 0) 2 @I ::,  :_,,, !7'' *' 7·· :r·:im 

IK�C�]Efl'Kfr�rr -? t.= fffi, JI., Y /� . ::t- Y !7' JI., jj' Jv T Y , ::t- :/ !7' JI., n JI., � :/ ,  -r ::t- 1 -v ,  g§' :;t

:/ f 1v 1Jh, ** Y f 1v Bb, * .7. ::t- 1 -v 0)1§- Bb -k  c ,  � fvS1:b'Kfr�vc:ro 1.,  , --c ,�it 677 J�O)ielJU 

�fi '? ts: .  

��¥£1t0):f:t�� J! 0 c ,  -� --c- i., ' x. �f�i., ,�, :!-l  ,sf--c·As ":d ..: . ��1*J!mtJt& 10 A "i 
--c-0), --t�--C O) Ji f:iq�fla. JI �1i£�ilavx c t vcf��T "i h  IJ .  6, 1, s JI O) JI S/2:iq�fla 

n:--z:-n-f.h, -19.6
°

C, -21.4
°

C, -23.2°

C �ia� L. flB%0£:Jm��Ll* O) J3 f:f:5J'AiJa O)Ji: 

{l&!c.���ffi- L ts: . "i ts: 8, 9, 10 JH.:. v:t A :i'llfi&'AUllt{rntn: --z:-n:f n -41.4
°

C, -42.5
°

C, 

-31.9
°

C c t.r.. -? --c ,  .::. :h t  �{1£!c�fmf� J!5flr L --c i., ,  0 .  .::. 0) J: , tJ:m:1.I£!a��5ffrvcxt L --c ,  

3 ,  4, s, 9 A v.:.�i., , 7· Y -v- r O)*•b: as '? tdmv:t��J¥Jv.:.fffl --c:-. �v.:. 9 A �vi tJ�vx 7·· 
!J f - F G L 1., , {1£'AEEa*• L tJ: iJ. --;:, ts: .  -t 0) ts: 6b 9 A U� 0) B ��Fai v:t fU� �:k$i v.:.J:: "i 
h IJ , fJt� t J:t�l¥J9rtJ: iJ· -0  t::. . c. nv.:.:!Jnx.  1 1  A T1U J: IJ ���Ulb;J::� L!lfl''tfb, 1 1  A 30 

B vcastrJI "i c· O) {i&ila��O)��b· G-¥£ L --C , A ill�'Ailaffifrntn; +4.4
°

C c t.r. IJ ,  !c.�� 
�� Lt-: . ,l- O){&O)�Jt§Fai v:t , 12  A 9 B c 1 JI 4 B v.:. 0

°C �hfiJ, v.:.h --;:, f-:. tJ7f.v-t:ii:iWJ 

'AWiil; 7° ::, .7. c tJ:. 6 B b;*1t � ,  12 JI 25 B vc v:t +8.7
°

C c tJ: '? --c 1 2  A 0) A ill�'Ailaffim 
O)!cil�J!5flr, ":) \, , qC 1 JI 21 B vCv'i + l0.0

°

C c fJ: 0 --C f!BfQ£:lig��tJ*O)J'll��Ul�� 

ffi---t 6 v.:. � --;:,  t.= . 

w7JcO)iltt7lvx , ��1*JtmtJ* 9 A "i --c· vxmJik O)w:JHx� L l ,  t O) iJ;a; IJ , ik��x ::t- :/ !?'' JI., 

WP�J:P::k:fffic· 2 m,...,z.5 m v.:.Ji Lis:. Ln·  L ,  10 A tl,�O)tfr3(c·, �3aO.:.i"k:�b:¥£1t L .  
1 2  A v.:.}... 6 c Ji 71c i}:�3! v.:. f 7 /. tkK-3!:{t L, l , ts: 0 !:: C. 6 ... .  � F Jv/J;9e� L --C#:a1Jcl: O)jffi 
fiiJ; v� c Iv 2:'�1:i]"fjl§ c tJ:. '? ts: . 16  ?x "i --c·ueffl L --C l  , t_:_ -lz .7. :r O)�jE!fr! <b 12 A �vf v.:. L --C5c 
�vc�JlPG�g c tJ: 9 ,  �- � J: J!� 0 L=EW�{jlU v.:.ffi'jE��f'f 0 1-::.iJ: ,  1 A 21 B �ffl �1Jg c 
tJ:. '? ts: .  c. O) j@;Ul !:: B � O) ts:26 ,  !¥J::O)fM!�iJ:�3f v.:.:iig.;z,,. , 12 JI J:P1=1: nc vx�Hta :�O)JffiD/J; 
R]"fj§ l fJ:. I) , 'i t::. 1B?Jz�O)¥o��iJ; ���O)Tf.r, G �J[ � ;ht-:. 

12  A 10 s IjiJI , / ;f; 7 -v v 7 A n -v £:im J: 1J "' ::, / a - / :r -v £ft!! v c � n. 5 '/ 1::· -= 1' iue 

�iJ:, �l '*j\O)f_:2t> f!Bf0£tlfz,ft;ili)c��� Lt-: .  .::. O)��O)f-:_'tfb "' 7 / 3 - / :t- -'7£:lif! J: 



No. 72. 1981] 69 

iJ JIU* LJ: MI-8 �"" lJ ::1 7
° :3l - -c , 2 1  ?x '.I c::· -= r WJ�i'Jiili.U�  � -=  :r 7'. ,{ ,, �  1v 7'. -1 :/�* 

Ur 9 ::gt.Jtfl?lHl�:l:!gZ'wJFpi Lt� . 

12 Ji 30 B ,  1 8  ?x�O)� 1 {il!iJ':.JIJ� Lt�i&i :t ,  18  {X�O)JIJ�m¥,oO)fl��6 L;ilmJc m 

:1J-t" 0 c  c t vc§ ! @" mvf�vi'iHCA. "? t� .  f!R5f!] 52 if 1 J H:t @" b21b-C::Rf��cm 'i ;h, 1 }=J 5 B 

=*1tHt��lj!jijµrifrfttJ*Jl!i.=i� IC�flfilil;*�· 1 J3 25 B �c 1 8  ?Jz�O)--_t�-c O)m!lo/.JO)��iJ-:.�7 

Lts: .  -B-imfi 0) 5 ! g ;ltH?'f'F*(:t 1 J=i 20 B J:  IJ �frft � Jt, 2 J=i 1 B vcj�;ttgO);ilgZ' 1 8  ?k� 

r:. § 1  @"� <-· t t t vc , Ht&?xs l @"mvf Z' rffi�a L t-=.. 

�--fv::LiJlj:tg O)�ffil 4 ::g ,1, 18  {X� c 0) 5 [  g *lf �' Z'f{T i&, 1 J=i 26 B 18  ?x�ffilvC�z G 

;h, -C � -ra*ifuZ' t±\5e, 2 }=J 2 B S 16  J: iJ .-..._ lJ ::1 7 :3l - vc -C I J;,. SJ r:.#ltN: L t� .  'i t� 18  

?k�v:_ ffr] fi L ts:���ffil t ,  1 8  {X1Hcfi�0)111-Hi 2 c t r:. fru B 1 � SJ i=-mtN: Lt� .  

1 7  ?x���� ::t 2 YJ 1 2  B O)J'rH��Z' tJ 0 -C�ffil$,tf�H::. I� LJ ;::. }ffi'� L ts: . i J;,, SJ a 

IEJ S �1.kti ta:: �fth , 2 J=i 1 3 B ,  iJ ,;td. -c J: iJ T5NZ'�kt -C  1.. , f� '.I Jt "7 :1 � a - � :r -v�j:\gta::wJ 

rp� L ,  Y J!lip,1(:Jt tJ r v')ijjiJ,  I.. ,ilvz.i[Q ��it ,  B Y ���i�2o f_: . 

1 7  ?*�i:tmJJlli u) J:: '.) r:. , :xi.� .  :itl?.Wl'A� 0)5E��WtflUr: .. ;fJQ ;z_ ,  ±tl:I1) c L-C IMS 0) 19] �� 

�:jfl_�foi L f_: f_: 6':)��t�H'0J:f'#=O)W�Uil:M,J2.l¥H::. fi:bht-.: . ;t t-=��}ii t).;7{-v::=. t ,  tm�wrnm. 
'i t(t}f'Jefi.lf!lj c L --C, �jnmri··ca-= - P :/ Jv O)fg[it[U , 7 Iv � F O) W[it[ll�. #alt • w1Jdmri 

-c : ! , w1Jc 1:nx: • nx:Jb&J uH=- tc5 vt Q iw1Jc r 0) w i+m:i§ O) � RPl¥J�lb. �ttiKJ1vtE 0) t-�1w�=-"':) \, ,  

-c 0) 1i!f'J'E.  rti '!¥=£"£ri-c· ( :t  Wfffi�=- tc5 vt <S 1::: r- O) f.J;'!m_pj �� u-:>liJf'5'E, :ttt!ft1t�-c- �:t::k3(f.'=:P 0) i!R� :if 

7, , �*�itHt!ffzJ 0)3ffiWcWiJliJ , :ttJ?.W1%,�WltJ5t1n�1t�i .  ;t t_:� fvSt:J.Jt!!-c·am r'iu � i1i illJJ 0) 

{tl!, 'S;}( 0) >Jc:fJJfffl.it!U::�\ �if( !l1 tee tmmu� El z-s:l:fst 0 f:_ . -l- O);ffilf�f;t� 3 �cjf--tJi IJ -c zo � .  

IMS .ttffiWIDIJc· ( ;t , .A.Iffi cfil T v ;,( r )) - :x":fai"&irtfl O) �� c ,  ��mfla-!Uffi£ 399 t!LJR, 

��mg @o t1t� O)��a�� fi 0 k. � 4 K � O) fl ��� ��. � 5 K YJ ����O)•tt 

�Hc-t. P 1r 'Y r fllf{IJ ( i ,  14  {X��t).*O) i::r 7 "/ r ��0)1¥jjJ�Z'iW� L-C�:MFa9 t::. S-3 1 0  � 

1 11� ,  S-2 1 0  :1fil I l t �:Mro"J q=q::::. S-2 10  m}_ 5 £'z'fl'bJ::tf , --t«--CPX:W L f:_ . 'i f:_ , 6 )=j 

25 B ,  7 )=j 26 B ,  9 fl 1 3 B (I) 3 [l!] ,  1tt�� ISIS-1 -7} , 2 �O) J::�Jfli:i@v::=.�h-tct-, :;t - i::r 

:1 O)Jt�r --c· p 1r ,y r z- :;t - i=z :1 r-'3�=-=h'b��. flR�J*:1:1g� ffa�j:\g O) 2 ,12.0):J:ti!J::fliJlU O) ,  

t7J O) �t1Fiaftw[P]H{j:tffl.i1J !=.$:;IJ Ltc: .  "-$:. 6 ;::::. i::r 7 "/ r � L .t 5 -!J[�Z'jf--t". 

ttLl:.U.lTIUZ' fllftPtittfu l /!.fj , G ,  �f�t¥i:ttl!1c,eNr'/um :af!i��:I-W� L -C 2 ,� c  L, flUlU1a:: 1@J 



70 
� 3 m 1 7 ?x���ilitlU�=* 

Table 3. Summary of research activities . 

$ri I � t1 im mu ffl:t � I m �, � 
! 7-- =r - 1v��v:-:. J: Q :ffi76ID I =- =1 '/ S (F 1 .8 ,  f = 35 mm) , =- =1 '/ F2 (F 1 .2 ,  I )f] EE �Ji;: ffi ,
1
: �rmmu , /�55 mm) _v::::. J: I) ,  � !/ !7 !/ P - A  (ASA 160) , =2 : 

·•. 

;;1' 'Y !/ Tnx-X (ASA 400) , 4-X (ASA 800) }tr:. , 76 : 20 *ffl� 
� j' �J( j] ,;,< 5 f:. J: Q ;ffi760)jf i �J( jJ ,;,{  5 ( =- 'Y =1 - 1v ,  F 1 . 4, [=6 mm �IIR), ; J&: , ib c M�rmffiU 

1
. =2 ;;1'· 'Y :7 4-X (ASA 800, 400 7 1 - r )  44 �. ·

1 

- : 1 :5tisj 6 :::. "i ffl�� 3 J:l 1 B J: IJ 10 J:l 9 B "i c'D ' 
i 5 

I i I 

,, 

:!11!-- I 3 Jvt:5htimrmm11 1

1 GIT �i.11H�Jitt:1JitK. J: I) , tJ£JZS I) itm'. 2 . 5  cm/h c '5:Rm VP:� �tE I ! s cm/h -e:iiif.§c� 
�1! I � :x;f fflU JE 1

1

· as1 mHitt'.%i'f1:c' WiiR c f*JEJ, 7° 
i=z 1- /m:1JH-c:-� �:1J O)lJtlJtE� J:l 1 @J�afk ,, 

����. ��� I 5E ffi= fm nm J PIR-9 �'l'ft.RHIUf!IJ�v::::. J: YJ :fi.f� 00, 1 5, 30 ,  455}'- UJ� �R 
i v::::.rmmu, i=z lr 'Y  i- �iitt-o J: rf ISIS rfrr£0);tlfr�ffi:(12, 1:£�* � 

m , I 1 11 ) a :iffi i1 rm ilm • \ 1tt•J1�!1£ 0) lltlJtE , lJ ;;t- ,;,< - !7 - (20, 30, 50 MHz) v::::. J: Q �!1£ c ,  
� . ·

1
10  MHz (JJY) 0)1ttJf.iNi�O)jlimfmfflU 

-- 1

1

· * - i=z 7 v - ;:$<' •• - W\l.tlllJ 16 ?X5  I �� �\ � 'Y ;, 7' n - @��Htm L , n,� 
J I 8c�f::::.�iE� J...ttt.: . 1 5tw�imrmm1J . 5 5ttn:.8c · 
_ I �' 2 J:l 1 8 J: Y) �::¥ 1 J:l 14 8 j: c·, 2 J:l 27 8 -1

1 
3 J:1 2 __ � . (JZSFatm) , 6 J:3 rm- 1 ,.11 rm G�1iiiB t-o J: tF��$) ��. xmu, * - /  ... - ,t; - ,vO) t-:&C) 1 7  ?xtl'G1ffl YJ 

" 

,, 

! 1 3 - 1 5  V(�ffl O) ;;t - P 5 T v e.' 1J ,;,< 5 v::. a'icn.�1.m I ml:§ �· ffi I ;t t.:m�. ITV fi, VLF :JJJPJ�io�rnf O):JjJP] v::::.t-o �EE �:'15 I vt Q ;;t- - i:z 5 O)M�O)ffl��fi 5 .  

1'i'u 

I 4 J:l - 9 J:l O)jsj , 1 )  7·· v ,{ !/ 7 'Y 7°�,  2) 7·· v ,{ !/ I 7 'Y 7° lfiJO) e_ 7' �f=f; ?  ;;r - P 7 , 3) T,_1 7 ;i. - ;;:(r� 1 
I !Hz ,{ T 1 '/ ;7··:;t - P 7 �± c L --CfmillU , T - 7°*%: ' ! � 70 � H;3 5577 A -�fffl-J(rmi!lu /' 7 or r ,;,< - � - v::. J: IJ 4 J:l 1 B J: IJ 9 J:l 29 s "i -c:· mJWJ 1 s--c:-m:R ;;t- - P 7 -��mf WH!tib : 4278 A :Rm 7 or r ,;,< - !7 - v::::. J: fJ , 4 J:l J: I) 9 J:l -� *-! t&illU :!11!S� rlf*l�Jtrmmu 4 J:l 1 B J: IJ 9 J:l 29 B i c·rmm1J 

VLF § �1tt�¥U*:1J JPJ rmmu VLF-LF § �1tt�iNi� 

2 cm x2 cm x l m  ,,� - --z µ --f  :::z 7 ,::::. 104 @J;g1., ,t...:. -1-2: '/-tr - � 1 1 2 dB t::::.��lli, ��-r - 7° 
c 7-- !/ 5 'Y 

r 7 1 1v A t::::.tc.�, JHI::¥rmtffij VLF ¥U*:1JJPJ '/ 7-- T A  ��fil!'. L,  ;m:::¥tmmu Lt-.: . fil!'.fit�,  �fH::::.:Misi�� Lt-: . HxHy IV - 7° 7 '/ T :rv::::. J:  YJ ,  750 Hz, 1 ,  2, 8, 20 kHz 0)5im'.� 6 r -v '/ :t- JV-"' '/ v =1 - f- v::::.Ja�, jiif-t§ oo ia � 1 8 7 -v / * ,vO)ia�� <*�� Y) 2 .5 rnm/m) :!11!m�. 
I VLF �Cl)/ffim�� ��tc� Lt-: . Ji::¥ I 3) 1tt � rm �u I :;t - P "J:it!!�O) VLF '� 
I 

TRECOR t±fftt§�fo§�Fa�c-, JOT (1 7.4 kHz � ! 7Blf���1� ; {£�) :tu J: U: NWC (22.3 kHz, ;;t- - 7- r 5 V 7 )  I i O)f§J;j&;ltHt1t���§C� 

" 

,, 
,, 

" 

,, 
" 

,, 



No. 72. 198 1]  7 1  

r', o 

Table 3 (continued) . 
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Table 3 (continued) . 
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Table 3 (continued). 
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Month 

� 4 AI1ltr£0) Jl�IJ�Far13� 
Table 4 .  Summary of satellite observations. 
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Table 5. Monthly receiving orbit numbers of satellites. 
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Table 6. Summary of sounding rocket observation . 
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Table 7. Summary of oversnow trips Mizuho Station . 
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Table 8. Annual fuel consumption at Syowa Station. 

16{'X��ii 1 1 1t'X�tfJ6it 1 i; H � Jf i; H  
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(1976 :q::. 4 J:! 29 B ,..., 1977 if:. 1 J:! 31 B )  

Table 9. Monthly fuel consumption at Mizuho Station . 
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Table 10. Annual statistics of telecommunications at Syowa Station. 
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1 38 2 , 221  

----- -�--

20 
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• u  � f H: £ :ll!! (l) li JU �  El 
Table 11 .  Summary of observation items at Mizuho Station. 
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Table 12. Monthly weather at Mizuho Station. 
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