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Activities of the Wintering Party of the 20th Japanese 

Antarctic Research Expedition in 1979-1980 

Michio y AMAZAKI* 

Abstract: From February 1 , 1979 to January 31, 1980, thirty men 

of the wintering party of the 20th Japanese Antarctic Research Expedi­
tion executed the observation and examination in many scientific pro­

jects, particularly laying emphasis on "Polar Experiment-South (POLEX­
South)" as one of the subprograms of the Global Atmospheric Research 

Program (GARP) and on the geological survey as the first year of 

"Analysis of crustal structure of Antarctica". The former project was 

carried out around Mizuho Station, and at an unmanned meteorological 
station "Y 100" which was established at 71.3°S and 46.3°E (2600 m above 

sea level), and much results were obtained about the heat budget in 
the inland highland (katabatic zone) of the Antarctic Continent. As 

for the latter project, long term geological survey and search for 
meteorites around the Yamato and Belgica Mountains were made from 

October to January. About 3000 pieces of meteorites were found and 
collected. 

At Syowa Station, in addition to the routine observation of aurora, 
geomagnetism, ionosphere, meteorology, seismology and ocean tide, 

reception of data signals from scientific observation satellites and ob­

servation of ionospheric disturbance in the polar region by the upper 

atmosphere section, monitoring of minor constituents such as CO2 and 
NOx and sampling of rocks by the environmental science section, and 

research in medical science were performed throughout the year. 

� 11i : ffi20����30:1; ,1, 1979if 2 Ji 1 B JJ, G 1 ifrsi, �;,J(tfflmiF5 (1) 11¥Jffi 
��71C�llUJl!JJ (PO LEX-South) t itir+imF5 (1) 1� ¥,tJ :if �t::.�-t � ;;!£ ��:11t, 
ffiimtt�J�m�t-t��•(1)••-��mD�fi0k. 

§IJ��t. J;;.. f tf1tJt!r1:- rp.c_,i::..�lffl � h, ffi1i::k�lfl'1m�rnt n 17 ,,:. r 1 ,y ;r :tmnf 

189 

* :%,�fr. Japan Meteorological Agency, 3-4, Otemachi 1-chome, Chiyoda-ku, Tokyo 100. 



190 

v::.:t-ovt G�J/xJ!z:�v::. ":>t, ,--c�*as Q �*1:f{tt..:vii7', � f vi£:f:tHOJ� 100 km i::. 
�Afulillll,�M2 (A3) 1:W:H°'A�ftiJlU�1:rr0 k. 1&�v:t, 10]3 tJ�OJ�� c!: • 
""}V:/ -JJ wIDKt-f!z•1::.J:ovt 0:ttH��1t. �1n=i�1tv::.:::t1JN:n;:tciJ,n, ifB3000ffilv::.OJvt 
0m1:i�tl!E� Lt::.. 

fltffp£tig-c-�:t, ffeU�t·:t-oiJ&1£:, :ttHm�. ffl:�FI. ��. :f:tHR, �l�t..cc!:OJAE 
'illtl!UllU 0) vi i7 ', �� II !iW� 0) f-4�m £ ffi' {} 0) '3t {B' �i&: *ftw' ffi. (, J: ? !l v:::. rMJ 
i"0%1liW.lf!IJ, :!lmt-4�fffiFiOJ CO2, NOx -i:-.::. !J !J :/ !f, lzs:�OJTi}f'JEf..ccil;illi 
����nk. ill*ff*:ttH•OJ:ttH���1ti���rrbht-:. 

I. v:t L iJ"'-:. � 

�20?kwJffiJihj$<ftUJlU��:t-� (tJ r20?k�:t-� 'i t::.�i20?x�� c \,, 5) �i. 1979 (flB� 54) 

4 2 JI 1 B 19<X!*iJ, G�1itEl"J£:JmO)�tg��vt��\ �20 B IE��cstft Lt::.. -t L'-C, � 

�ttJ{&0)1980 (f!B5fQ55) 42}I, 21?x�c:XftL, 3}j 21 B�1u1•:1m00Ltc.. 

��Mi1c1i $ 0) �jTIUfi!iib, �'8 0) *f:J9Hi, -t 7- :r � 0) �:t-i:p 11: vc {=f:. 5 -$.:f-1([ L �fi "? t::. 

lfiJ,�i�1JJO)HimiK.1i'E-=> -C�ntti�:ht.:. 20tk��i. :7-;_ fvf£j:fu�tj:t,C.,,-ir c -t G�7J(m!$ 

r, c, � "£ c · -"'Jv � 7J Jll�j:fu�vc:tuvt Gfi:Wim¥tE�:1E:l*fi� § �·--tj:fu�ffilr,vcm:,�tJ�iu 

iJ,Jt -c", t::. t::.'rh, �,�El"Jvc 7 ,1 -11., F' r;, - f/ iJ:!g-? < , � J:lt[O)lE:ffJi!g�fHi:g-" 2 7f 7 =f =r­
µ � - � � K� Lk. ���j:fuKiu�G�--�fi!i�iffl��K�vtG:h, �ftEl"JK:7-;_-C 

F,lf;WJ0 § EfJ��--t -0;:. c 11:-e�t-.:0�:t:$---c:·.35-=> t.::.. 

JiJr:O)�fffi�ijlJ�f@l« vc9e� �:h0 n;, .:. .:. ic-tO);ID1f��¥lH!r-t Q. 

2. �OJtE� c ilinx: 

����lffi�iEU (�11� 19lX�) 0-fJt�vci=f-1.., ,, �20"'"'22?x�-C'(t, :¥lXHimivc1i'E 0 

t�7](�$F�OJ 11¥Jffif${�7..km!ifliJ!tiHimi(POLEX-South)* J :tu J: �j:fu�tmr,O) 1�f0ftV* 

vc1*J--tG����� I M!t@iJ ti:i:p,C.,,�JH!c Lt!* I) ��f Ght::.. 

HIT 1Hl, ;:. .:. 10:¥ U J:m'Ht G :h -C \, , G !t!tf;:J< ::k 3ft !Jfl� �t ffifil ( G ARP)** 0>-ffl ---c:-tB ?, • 

!=He", x. vi, t1J!:E-j(J:O)jc� c �:;,J(mi :}-; J: �tfilf=F c O)�O)� I) c I), t§lL{'Fffl��""' J: 5 c 

--t Qt O)c·, :irr�itt!F-Et'.Jvcm:�11:n:mr-�i;trc", 0�i1*¥£ilJO) � 7J =-�-A O)fW��x�Tffl 

0�Jl'.rtul:vcxtJ,%tJ:" ,1vf9'E---c:·.35 0. :f&iH:t, PB�£:ttE#:iJDc:tu�t 0 **6-EfJ���:1titwID 

0)7-. � - 1-- ��* L, \,,f:h i 3 7J:¥Himi0)1JJ:¥lX�20?x�tJ;m�--t0.:. c vctJ:-::> t::.. • 

.:. 0) t::. 't6, 20<X � tt � Jm :k ..-.::. v - v ., :,, vc :tu" , -c t , 21 ?x � i.J: m:,� ITT vc fi :tu 5 c L -c \, , G 

* Polar Experiment OJ1¥fffitm•tt@i. 
** Global Atmospheric Research Programme OJIHti-, ��tfrJifA'.IWfflijO) 1 ":>. 



No. 73. 1981) 191 

AI:tilimlD-=tfri��-?, ;7;. -r,��:tilivc..tovt � wrnm ;7 r; - 0�1atJ: t:'t.J:* � t_cJt:m=� i:1:ilibt-=. 
J@��otinltii.� 1 lD c � D :tt* c IP] t,30i;-e � � iJ�, �W (J) 3215f:*1t1J;o: 2 J3 g,..._,9 B 

� 1 �20?k��1�0)r.JH\rJt 

Table I. Members of the wintering party of JARE-20. 
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Table 2. Research plans of the JARE-20 wintering party. 
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Fig. I. Monthly meteorological conditions 
at Syowa Station during JARE-20 
(thick line). 
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Table 3 (continued). 
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:/ !f ,i,� !13  O)Jj(*ll�IH:t, fft '�O)'f.:cl_)��fflo):l!f!� c E=fO)J](*illUii��m!L L t.::.K.11:: "i '? 

t::. . 

4.2. if � Jl ltl 
�JJ(lfflffBFiO)fmjJlU v:t., .7,,.ft-:t�}m�i:p,C..\ c  L't�!ffl � ht.::.. 1979� 1 J=J i:p'fiJ, !r]J�:lmvc 

JIJ�1ti k 19{X�O)�ji�� t �� O)  30 m tmtllU��:bfiJ" 2 8 �--c'.Ycnx:, $,c J:: \, ,  � 31 -
r �m 0 t.: .  � L 't,  ��� � #vt k����KOO-t G a�•- i aRKff. L, ffiffi* 

�i:p:OO�lfO) :h 31 ,,:. -=;- 1 -:1 � :tt!!ffi vc:t-ovt Q � � · �JkO)jt]llt.c T - 3t �if.Fai�im C 't � Q  
;:. c n:-e ¥! t.::.. Y 1 00 :tt!!,�O)�A&ifit� v:t, �W s J=J vc}j!��=fJE l..-t::.iJ\ -so0c tJ T 
O)f1£il;ivcv:t�i "i h. 1 0)=} vc:@l;WJO) '5 x.Jlfilz'. Lt::. .  Lil" L, ,Mil,1J9e-�O) 1- 7 7� ,1v O)f::.cl_), 
+Jtt.c .:Y - 31 ��� v;:. �t� G ts:.tr" 0 t.::. . P'J�v;::.:t-o vt � i!tJJ#U€t- � � -=;- A v;::. v::::, i., \ --c �:t. t.r. :tu 
-}I O)jffl3£�}] C mE�O)f,i.7,,_ffi:hiJ:�,� C }G',bh G .  °i t.:::., .7,,_fr�M<fi JI.,, - r r'1:i\- 'VC 7 -1 

72 

3 5  40
°

E 4 5  

I&! 2 �'i c · "' Iv � 1J Ll.!H*�lt1*fi1v - I- io .l tJ�AfmifliJ� M2 (A3) 
Fig. 2. Traverse route map for the Yamato and Belgica Mountains, anti 

M2 (A3) point. 
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Table 4. Summary of oversnow trips or traverse to inland areas. 

1979� 
1 Ji 6 E 

----.,27 8  
I 
(
B:

) 13i5 SM 501, 502 I 

( �fflili: 4 1:;) KD 606 
I ( !J - 0· - ,  WI) KC 29, 30 

19 cJZ � c 0) 5( f\:;.5 ! ii�, 4t'.11i"t rttu�. 
:::z - 7,.�fm, A1 ,1,'.i;�. w.@�1* 
J&u tan. �-n��.ttl!K- -c 1 9c]Z� 

22 B Fs1 1 -(-�-) 7--i:5-. -(-�-*-_ -JB-:)· ,-s--M-50_1__ __ O) �jc O) fa:t:r� f� -c 30 m ?m.?:lW� 

(:kRf*, 19{k) KC 30 }n�r::. _fi!_$$t�. 1 7 B :5t:.m�. 23 
13 f& !t t fru tJ , 20?X 5 15 0) � 0) Ji 

(&) 5 :g 
I ( [ U�. 1 9£X) 
(tt) 1015 

(*113) 

(1l) 11 :g 

8 Ji l2 B (tt) 7 15  
,___,28 B 

17 E FJJ 

1 0  Ji 6 B I (fl:) 4 15 

.....,27 E l Cf-UEB)  

21 s rA, 
(
tfl) s i5 

10Jj l 3 8 ""'--'  
1980if-
2 Ji 4 B 

1 1 5 B Fa"I 

(fFJ) 

Y 1 00 ""' 
s � Cnfi) 

8 15  
(:R P-J) 

SM 502, 
KD 606, KC 29 

I
I SM 501 ,  503 , 

504 

I SM 501 , 502 . KD 609 

SM 502 
KD 609 

SM 503, 504 
KC 3 1 ,  32 

( 7-. / - -1:- - 1:: 
Jv 3 "f:i) 

A. l'l 3Z n:, � :¥+�11 fttl t;}, A 1 l:i: i9,!, 
-'f' "i  c n'Rfiffl:�N-r -f, c7,,_-?'H � 
:tm 0) 1 6  kV A = :/:.)  :/ :1z.:�. rr-i llt 
M�f rtn�. M33f-t;;ft 0) -1:- v - :/ ·;;m 
1ti -.t :�x O) f-: t0 -1:- v- :/ .¥e-� ---c �  
f. ;;,_ fat£:rt!! 4 i; c ts-.. 6 .  

A.jl�f\'.:. �fl-t' Hm*f1 0) v�1J,  Y 100 
v;:.'.f!!U"W.illiL� M2 ��� f:'1 ffi:--t t 
�J:!fifii:&i�� C !>< ,,r -v _,{ :/ t1 ) 

O) f.::.t0S?tsts-.. < tF l:.}!1:Jtl]. Al ,� 
�. �R. :::z - 7- �frn 

A.ffil.�f�. f&*'t�rrti*fr, �A.Wi.i:tlU 
,#, M2 (A3) J.flN'.. 7 ,f 7- v - !f 
- 1z_ u:1ti1iiifflm. �RilllJ'.i-E, A l  
A�. Y 100 DRfiL t  5 � 8 B r�'l-e 

Jv - i- , �A.W!iltlJ;,�(7)�-0m�T. 
� --nj:�.fm 3 :t.iIB' c tJ:. 0 .  

� i  c CM, JARE- N ::;i: -r � - t7 ,  

� /V :/ :h 1-U Jl/iUt!! 'Qj'J/,j.ili:. -'{=> "i C 1-U 
w�nu J22 --c13Hi¥.:13ooofl8l4*M t JMR 
�� J:: Q uLoo=iJ\!J;E, -" /V :/ :h LU!W • 
m�"i t ::;i: -J- � - !I * O).=:fIJ tIIIJ}it 
��. *-!Hffir5;trt1/iJ1:Effiii:PfiU&. 7-. 
/ - -1:- - 1:: Jv}(t;§,m 

21,lh 1980'.q:- ( "  8 i; l SM 501, 502 2 1 ?:k�""'- O) 'J [ *lt :m,���. A l  0\. ti:) (,J,;ft, 2 l{k) . KD 609, KC 30 
;;,_fr� 1 }3 4 B � :t� J:: tY M2 (A3) ,��- M2 -u,t.Jsil. 

23 8 ( 113) 6 � SM501, 502 
1J9e7l�OJ���fajJeR.�JM!. �.R . 

Pi. 1t-t (litr) KC 30 ·-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - 7 -1 7, v - 3( - iJ!IJJE�oi!!. 20 s 20 ( �YlOO) 20 B ricu Y 100 ""' 
--- --�-- - -- - ·-4_15_C_*_r111_._2_1 ?X_)_1_ sM 

so 
1
. 
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__ I _ __ {1_(�-�:7;.._-r_· 1_il._tt5_-:tm_1 tf:l_rt_rrrr_·_ �---""'-- - ·  ·---- -
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7.. v - jt - � ffli., ,t..:£�ttff1� 0)u!U5E -t fi:bnt..:iJ; ,  2 1iX�O);JIDt�ffln:. J: � �J::ir• G 7 -1' 7.. 

v - f - , B Mfm.u!U��.uf!i--c' � f..:O) v'l::ff�tr� ..-::, t..:. 

:it!t� fill r, 0) 3 �A� $ it., c -to s i5 tc. .:1: ..-::, -c � DH! � n t..: � 'i c . � 1i- 'Y t n.l..! IDiH&� 0) � 

1t1*fiv'l, ::k� · ,J"��J::Jlf4t 2 tr. 7.. / - .:£:- - e 1i- 3 tr. -t" � 10tr. 1 979:f¥.IOA 1 3  a ,...._,  

1 980::q:. 2 A 4 B 0) 1 1 5  B Fa9 tc.io .J: rf, m 9 tX�0)1¥fffigfi:�1*fitc. "':) <"::k1JU�1*fi c tJ: ..-::, 

t..: (� 2 . � 4 , $�) . IA'.l�v'i, "f' "i c W.11* C *· JARE-N � --r !J - !7 , �,v 'Y :h Ll-1� 

O)jfu��1f��7 , IA'.l�tcJU:Jl��nfii L-t..:. 'i t..:, "f' 'i c W�.mJJ21�i:p,t, tc�3000fflvc O)  

vt o ::k:i:O)�Jl:fi�1*� l.-t.:n;, .::. 0) $tc.�t�it;O)��tc.ti�tJ�b o ��:'lUJl:fi t 'i3' 'i  h -c i ,  

0 ��--c-. WHJT*6*b;WJ� � n-c 1., , 0 .  7.. /  - .:£:- - l:.'"1H'i 1 100-- 1600 km 0)7Efivc.iffitx., 

-t" 0) 1f3t'.iJtttJ�iittJ�2ib t>ht..:. 'i t..:W2ib-C#;i6A., t.:ffi�tc. .J: 0 &ti:ik:5:E�ti: (JMR-1) tt, 

�Wil£ilffi. · �J::Jff O)tJlfib · Jt!!�� � vc .J: 0 �m /  -1' ;;(O)f..:2ib��vc=a'H L-t..:b�. *1� I:k 

0)*5* .::. 0)1JKfi--c· v'lliX::1J �5eP-lf L-. ffiJt!!vciovt o ttiJ!§ · -Beffir*tc. "':)" ,-c � < 0)5;0.J! �ffl.t..: . 

.::. 0) �iP, 7--9 A vc * / - ,v�¥i"O)Jfu��1t"f'* :/ !I' 1vITTi id1=- G '7 :/ !I'* 7· -rtciJ=-vt-C 0) 

w:zkJ::··e��:1Ju!U5E316g��nfii L-, £���0) JDZ�vc�20t..:. 

13 

1979� 
3 fl 14,.....,1 5 E 

20,.....,21 E 
5 fl l --- 3 E 

2 --- 3 E 
1 2,.....,18  S 

8 }3 15---28 B 

lOfl 1 5---21 B 
1 1 }3  5 ,..__, 7 13 

� 5  ±���-� - ��fi� ( l �Ll�) 
Table 5. Summary of short trips around Syown Station. 

1c I A� I 

II 

7 :/  Y;t- 7·:y 

Je.� IJ a 
7,. 73 - V 'Y, 
7,. 73 IV 7• 7,. ;t. 7,. 
7,. 73 - v :/ 

;f- / -Iv�-¥; 
7,. 73 IV 7' 7,. ;t. 7,. , 

7 :/ .?' ;t- 7'7 
7,. 7J Jv 7• 7,. ;t. 7,. 

Je.� I) a 

// 

4i5 1v - } �� 

1 3  Jl� I) fJCD]f[filij • -t I) @JOZ, 1Jfcfi$vffl 
4 ji!jlWtd(•�. w7l<�W'.H�tllltl� 
3 :;;t - P 7 t .7,. 7 :/ 7 7��' If[filij@]JOZ 
1 •m*•�. ��•� cw��). �mT.7,. } 

5 Nill*•£ -¥;E� 'Y 7 V 'Y Y, -�-� . 

�ffi�fflU� 
s :tt!r�•�. £$R.(a:S: 
6 �ill*•�. �E� :/ 7 V :/ Y  

5 A���. tm�, -� 
12  1Hcfi ffi]f[filij • -t I) CD T  ;t;, JMR :lo J: �7 -1' 7,. 

3 
3 

I/ - �· - 7 7,. r , :;;t - P 7 t 7,. 7 :/ 7 7ffiJOZ, 
F 7  Affij� -:_  L-

II 



No. 73. 1 981]  203 

*�*:imr�v'.) ? t:,, mn?XtJ:. Gt1cvt--c t , G  7 v ;a( l- !J - tc J: G f*�«j£ 0Jlliill!Jv:t, 4-@I 

<b 500 @]Jlr\, , 7 - !J 'f,rffl.t.:.. ::;t - P 5 1:: .7- O)fU3tC15 [P] c7) 3 ,i�fi.iJJ i v�Hi7fi6J�i"°-" � nlt*'!,r 

�vf. 2 :ti �OJIU1W :a:-l�T Lt..:. � t..:, f!BW0£tm#5lr��ff� £ tfil -"v'.:> 'v - t- J:: --C, A 

I · El ���*lirv'.:>JE:M:B"JillliJEiJ�fib:ht..:OJ ch W OJ�.7,,_ -e� h ? . fl3�tc:tovt G m�JiW 

fflIJv:t. �fvi£:ttlHc :to t , --c s l � � ��� � :ht-:.viiJ,., �AtmiJJB A  1 (69°47's. 4t 034'E. 

�f.ib 1470 m) '"c·n: v!:%�tJ: t �F1=19c7)jtgit'A 3 nx:5tiB�iJ�ffi. G:ht.:.  

jtgJ;JcJ:'"c·J!cib Ail¥Jf7�� 0J-fl&t , ffiffi�:r�'"c· O)fflm -1:- .::. !J 9 :/ p·v-1, AffiO)�*vcxt L 

--CllB!fJ:�*:a:- ch --:::>. -:. O) f..: CD ,  j1_f!;fj({t�imFi'"c·v:tJJl:f:fil£:L=i!!'"c' CO2, NOx OJ;ilwUllllJE:Z­

�:ofii L t-=.viiJ�. f'1:H¥0Jl!W::L=i!!ffi OJ:£"E . :{jtj)�tj:itc f!i "S: ;tl, L \, '  G £31z:jt O)�fftJl'l,rJE:i:-t° G 

f.=.CD, 320 '� 0) -ij- :/ 7
° 

!.l :/ y· :a:- rr --:>  t..: . B&$fmri--c�:t. �j:lc7)�� · JL,\�vcN:.v!-t�mO) 

�� �1:t 'f,r § ITT c Lt..: ,t,<I�. r 7- r , :to J: LF * 1v -1:- :/�lb 'f,r R-" G t-=. CD OJ :BfUl.R · 13tE.ll11 � 'f,r � 

nf!i Lt.:: . � t..:, AlittF*�c 1b '- ' x. G � �  c · """ 'v � :n fiIITLiJRfit:ttg�OJ-ir :/ 7
° 

!.l / y· t rr --:> t..: 

OJ '"c', Arai vc J: G -:. OJ tm� OJ 17� vc 0 "  , 't: <b � � � ii �ffl. G :h G tf h ? . 

� :to  • •  4 K���*fic7)M�'!,r, . 5 K �±�illW:R1:t · ��fiib'!,r� Lt..:. 

s. �inmriOJtE� 

iIBFi�n\t O) ��iJ,. GB� tj:1 0)  7 -1 - ,i., F :7 - P iJ�� < ,  1 1 5 8 F1c19tJ,. G 8 im- 9 "i '"c'*'l"� 

b-l:t--C80@Jv'.:>£tfilj'}filtJiJq::fb:hk.. � J::J¥tc J: G �fi:t- µ � ch �""" 27000 km (ftl!tC .7-

/ - .:r: - t:: 1v *9 4000 km) tc � L, -:. OJ t..: CD OJ$ fiiff �vi 'f,r W co c i"" G 1*fi .$ v!Uc � < OJ '!H 

1J ii�-� � ;ht-=.. 

��1*fi0)±1J c tJ: "? t.:: SM 50 �� J:1fI�:t. ffifl&�"""f O)Jl�vca:�'1,r�i"" � viiJ,. �'i.� 

t:k: � ,  *5 !1J c i f1:ht.:ttt�'f,r9e1' Lt.:. flW¥1J£jtg0)9effl:��i. 1 10,....,125 kVA 1 £tc J: o 
JIJ=i'H$:1t1Jb;ulir � :ht.::. "i t.:., 5fflfr.1H1ffc7)ftlj�!j[.71;1 3:¥� � tc]!tfr � :h. ��i¥JtcJll&�tc� 

� Lt.::. 

5.1. � � 

5. 1 . t �1JM1* 

19?X�il��.7,,_f.:_ l lO kVA 9€�� ( 1 %�) 1 £��tC J: G JIB"vC!F,f tc rp�miJ�tJ: il"--:> t.:: 

O) '"c·, ][ltJl��!tMr�i vc};tffOJ 65 kVA 9"e��:a:-Mit� L. tfrt.::tc 125 kVA :1£'1:� (2%fflt) 

��vffi� c L--C�wl:. 1 %�'1,r5 l � � ��ffl Lt..: .  :¥r1=1i 500 �Fai,��'f,r�Qt!i Lf*�vc�co 

t..:M*. 1 0}1 "i '"c' vi c .z, £ 1' 5 7· ;i., t,r. < ,  tmiJJJ: i 5t�tJ: LvcJlffi-c- � t-=-11\ 1 1}1 tCA --:,  
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5 .  1 .  3 .  �*�� 

20V(�tJ�i1rtdc��1vt.:TIOC'if�tJl:��3'.?.:tlfiH:t, ��1J$v:t&t8'--c� '? t.::.iJ\ *1*7i--�tJ� 
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� 6 lllf¥D�:l1!H�:tt;vt �dt�t-HJ Ci).1{£3DfkD( (1980� 1 J Pl 13 :!J.tE, �&�'i :7" !J - � UJ'} I )  
Table 6. Annual fuel consumption at Syowa Station. 

m ffi ft nE 0 I 50, 000 50, 000 42, 000 8, 000 
:ti-: � ff nE 432, 538  1 30, 000 562, 538 1 28, 33 1  434, 207 E-1 

7/ y !J './ 6, 700 25, 000 3 1 ,  700 2 1 , 700 10, 000 

JiJJ't: � -Jf Y !J './  4, 400 22, 000 26, 400 1 1 , 000 1 5 , 400 

ffi � n {[E 8, 340 0 8, 340 8 8, 332 
:Ml: Jill n /!.13 25, 801 60, 000 85, 801 60, 452 25, 349 13 

mti. = './ � './ rm  4, 060 1 , 000 5, 060 1 , 147  3 , 9 1 3  

ffi ffi =¥ -r - rru 74 400 474 360 114 

f'f ill nil 382 400 782 290 492 

f' Jv ::z './ fill 650 0 650 0 650 

f v - 4=- ?JE  196 1 20 3 1 6  75 241 

1� 7* � 224 600 824 460 364 

f l) - 7' (kg) 78 5 5  1 33 42 91 

� 7 Pllf1J:£itlti;H'f.Ci_):ff&��Ci_).1{£3[:l:kD( ( 198� 1 fJ 3 1  E 3JltE, ir-&l"i :7" !J - 7, tJJH ) 
Table 7. Annual fuel consumption at Mizuho Station and other places. 

:J;.. f v'.l & :Im J!;Jg 9 -& 

1J1J ?k ¥JLS: I tt � it I M '1 :a ' 5 [ *It 11: �;: '" 

ffi ffi ff nl:l 1 6, 200 20, 800 1 8, 455 1 8, 545 3 , 820 
:Ml: � ff nl:l 0 0 0 0 500 13 

jf '/ 1) './ 1 , 800 0 1 , 222 578 3 , 1 80 

lJt � -Ji '/ l) './ 400 200 0 600 400 

ffi Hi ;:r nE 7, 000 0 1 , 250 5 , 750 960 

• 5m �T na 200 0 200 0 0 

m ffi = './ � './ na 20 230 1 40 1 10 200 

� � � 1 50 60 1 35 75 800 

:!f l) - 7- (kg) 5 0 0 5 0 
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'./ !7 � ��1v t-.= . m,:tm-r·mft-c. 7 -1 ::::. / �·�rr , :vvt-e� o iJ�. ,/. - 7J - o:> =F ric � 7,. 

(�{t.�IJ�,@) i.J,  G ��wHc 7 -1 =- :/ �·11;-r- �f. �JB "T 7-. r fl 21  ?4( � vc{t{ffi Lt.: .  ![ c.1) 

t!BllJ�:l:itl -c· ciS :h. vi ,  :f!t.m�{t.tc�,:� tJ:J'&fif�ila -r· � G s0c LlJ:: O) f*�it.1:iJfil§t-: iJ�. 7 1 

=- :/ �·{'f*vC ( j: iJ ,  fJ: IJ O')�at1_-�-_t G J: 5 -r-� o .  

��£�� i U�fa£��K�vt � �M - �E��� · fflWtt��� 6. 7 K� L�. 
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5.3. im � 
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t-:. �{�qc:k � tJ: r '7 7· 1v vt..tJ:11" "? t.:.il\ £:ttgvc:tovt o *lir55��iJ���{t L. -c 1., , o 0) "'C:·, 

�i:p*lO)�� C �ft�F)f. �-g)(;J-�tJ:: EW�O)�Jtljvc � -c \, ' Q C Jl!tb:ho . 

J!!ffi 7- � � .:i. - Jv �i.19?1( c �b iJ tJ:: < ,  �,�vcJt c-c=���}E L-k. JiFa�iHt..* 8 

0) c :to IJ ""c', ��BIJ�O)�.:f: - '/ :,;Jimq:i�rnj O)�fltll; 2 tl.r 0) ;:.  c t;;�'iJ""? t.::.t-LJHt,  

••-e� � t-:. �KM� c O)Ji� �. �oo�� c-c���� 2 @, �JtS�� t @O)�-e� 

"? t-:.. )aj- .7;,,..  f v'l:£:ttgJJifrH:t, �u� c 181:tffe:t-:Mr!3, O)�J!t7G �iJ�iJ,.tJ: IJ s "? t-:.iJ�. s G i'.1 "  C6b 

Tvffi��u��� 1-,-c � "? t-=. 0) "'(:·�i!flittf � *- � � t-=. < "'(:· � tJ: 1.,, B tt 6 B r!3, "'(:· � "? t-=.. 

:k�:l*fiO)�tJ: Gf, 31IN§:�lt:l*rrvc� L--c vt..ffi���O):l,frfrv:t� -f�£ttgti;.,.� "/ !7 7 'Y 

7·0)�tU�jU.:. L.-c < :ht.:.O) vt..Wlti,.� t.:.. ;:. O)f.:.'th, %1*fi� c O)Jimv:t v� v£�tffvcf:Wd.:. 

;ht.:.iJ�. VHF 0)�1H:t3lili!e�--c- ch J;!,jffi_ Li'J:� < 7GJffi. c fJ:: o .::::.  c iJ�'S o O) c', �Hff ffl 20 W 

mrEl:iis�1a�O)nsffl �,e,,mvtt.::.. "£ t.:., .7;,,.. f v'l::£:ttg-'f':l*fi�Jim c O) �!l7G���:t.ffif .$tJ:: 

�%"'C:· i��tJ:: L,J l��'S lJ J � Al vc .J: IJ �o ;:. c �fii}]fi L.k.. 

� 8 f!Bfa�itJH;:.:t,c;(,t G3i:f§:l:k� (1979:q:. 2 J3 "'1980:q:. 1 }3 ) 
Table 8. Annual statistics of telecommunications at Syowa Station. 

i:1t -=f 300 22, 1 35 2 'HJ E 1 @] (� E Iii, � E ) 
KDD 22 

} 
'ffl:Wi5, 'HJ}j ffi l, 3 7J(IJi 8 (:;f.:$) 

II 19 6, 776 6 ¥�ffl:�. 'HJ}j ffi 2, 4 7.K!li 13 
II 63 FAX, 'HJ��!li 13 (ffi:im1ilf) 

-c - :; / 2, 126 1 8, 897 142 �®!¥it ftl!, 4a: 13 6 @1 
�frl:£:im 729 14, 995 65* �fl,... �®!¥Ii {t!l, 'HJ l:f 2 @] 
�� FAX 761 35, 990 42 .:::. :L - 7'1l:00i 

1£:(T)ft!!t;:.*M<fr�. 1 .b l:J c (T)�ffi"��,J!(T)�Jt:�aiii 
* �Mtt 1 B 2 @1. �-�� t -� L � � � (T) �����a a att 6 B �. 6-8 J3 B L  

5.4. � • 

JEJJH�1*WWT�:t. 2 tJ .R vc 1 @J�ntii L., ��1¥JtJ::WWT c �vcJJf��. ::2 v 7- "T P - 1v�O) 
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5.5.  � iJ1i 
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1 ) �l!l 0) .7;;. f vf£:!:tg:to J:: ai:9�0)f'f*v::. � t.::. IJ ,  § t±l $§H:t.�n;7*f�icn"n" IJ � IP1 � -c­

� o .  � IJ �b�O).::§Jt ( :/ - 7
°
7' � '/ t.r. c) v::. J:: IJ 7 - F �f'F -? t.::. IJ  L-t.::.n;, 1iRfi�r::. 

vi. ?  ,i,_,� !J :,; 'i f..:tt .:: hvc�b6 7 - F#$!'Ff�yt- �i""" G &::,�n:zi5 6 .  

2) 5[JJH'f*(J) t.:&:i v::.*�i'Mt��Fl-t Q &;,J!t,; ziS 6 .  

s.6. 1tff · wijW 

��EJ1fdW{�tC�� l_,, �fCFA���:t fJ:: iJ" -? k... 

� 9 �ffl:�i:9 O)Jftfl,fijHt�M 20
°
c 'a:�:z. Q .::  c ib 'Jb o (}) --C:, i®i��::. J:: Q 1:�ii&(}) 1., ,  t:.. 

.7;;_�::Jrts: < --t 6 t.:&:itc, + 10 °c (}) -!f"" - -1::- 7-. 3" ..,, r ft�3;z1.m�l&#vtt.: . .:: Jue J:: IJ .  =t- � 

� -Y a  5 J3 r 1iJ, =Ef:l. � 1oJ3 1:: 1iJ, t: � t,; 1., ,  i 1 1  J3 J:: 1iJ c {7U4- J:: IJ i :kll=JF1=1Htlm'f�c �-t 6 

.:: c -/J;'"c' �f.::.. ,t v '/ � � 4 J3 tJ���f*::{:f L,, vf c Iv c·'.q=-rsi § EB vd�JlI ""c' � f.::. (J)  cb :g�! 

ht.::.. 4f1=19�JHi C, cb � L- · -/J" " 'iU::kt.tln:�EE � h1t�v::.J: 0 t-:.. 

'f7U1f. «!::to � ,  ft� 1 JJ vc 1 @J, :to� IJ � ffil c �:1mJg� t7;q:i,C2 vc fJ: 0 -c���. Md"Jf%(]) 

ttfi . lt:ifl!� fJ:: c·�!Mj � '  �n§vc�{t.�fif:k..-lt Q J:: ? vcfdir vtk.. *fin:�t,,. --? t.::.iJ;fift!J 

JJt v::. "'.) " , -c i � v::. r.mm � :t tJ: tJ,. -? t.::.. 

tJ:jo, ftl!ffilr� O)�ffi 7
° 

i=z ,,� '/ :1i 7-. �WillWfflv::. i *=f� --=i t.::.n:�r1itt::.�§�1¥Jc-� 0 t-=. . 4-

1&-�� :to�" ' Lt.::. t, , . 
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