
-ffl�-
Reports 

Activity of the Summer Party of the 18th Japanese 
Antarctic Research Expedition in 1976-...:1977 

Susumu KOKUBUN* 

Abstract: Summer operations of the 18th Japanese Antarctic Research 
Expedition (JARE-18) are outlined, with a brief description of the expedition 
mission. The icebreaker Fun, carrying 500 tons of cargo and equipped with 
three helicopters and an airplane, Cessna Fl85, left Tokyo on November 25, 1976. 
The expedition led by Prof. Kou KusUNOKI consisted of 40 members; ten of which 
constituted the summer party led by the author, deputy leader of the expedition. 
In addition to the expedition personnel, four observers (two ship engineers, a 
professional cameraman and a geologist from Belgium, Dr. S. WARTEL) joined the 
summer party. After leaving Fremantle on December 16, 1976, the ship reached 
the edge of fast ice, approximately 40 nautical miles NNW of Syowa, on December 
31, 1976. Although the Fun could not cut the channel to Syowa Station due to 
thick fast ice, all of cargo for the wintering party were delivered by helicopters 
until January 25, 1977. Four vehicles, including a new-type snow vehicle, SM 50, 
were immediatly assembled and a new building for ionospheric observations was 
also constructed. On February 1, 1977 the wintering members of JARE-18 took 
over duties at the Station. Scientific programs on board the Fun were largely the 
continuations from. previous years: Oceanographic and biological observations, 
and the measurement of HF radio wave intensities were carried out throughout 
the voyage, and aerosol measurements were made from Tokyo to the edge of fast 
ice near Liitzow-Holm Bay. Several field research parties were sent to exposed 
rocks and saline lakes along the coast of Liitzow-ilolm Bay to make geological, 
geochemical and ground surveys. A return trip to the inland Mizuho Camp was 
also carried out. the inland party built an unmanned station for upper atmos­
pheric and meteorological observations at the middle point (69°47'8, 41 °34'E, 
1,470 m in altitude) between Syowa and the Mizuho Camp, Duties at the Mizuho 
Camp were taken over by four men of JARE-18 on January 27, 1977. As one of 
the IMS projects, the S-3lOJA-2 sounding rocket was successfully launched into 
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the. ionosphere on February 10, 1977. After finishing the rocket operation the 
Fun left fast ice on February 12. En route to Port Luis, Mauritius, the Fun visited 
USSR's Molodezhnaya Station on February 13. Prof. T. YoSHINO, leader of 
JARE-17, Captain T. KURAMOTO of Fun, the author and other expedition personnel 
were welcomed by Dr. BARDIN, leader of the 21th Soviet Antarctic Expedition. 
Dr. BARDIN and his men also made a visit to the ship by helicopters. The Fun left 
the Antarctic on February 17, 1977 and returned to Tokyo via Port Luis and 
Singapore. 
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Table 2. List of members of the 18th Japanese Antarctic 
Research Expedition (1976-1978). 
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fGT¥il@�Jt 7k fnI ffi 1:1:i :I: • 71< fnI* iii fl� 
-� w/,Jit 

�i ,!:111�#4 :f:1!!%�1'¥:� 00��-� 

Afliril5 1) ic:��@jffl� 2) dj-f ttfm.il!U�,�tu J: rJ 
�Afm.il\U,�""O) A�if-nu� 

�ff ffl� 
@1� W!f F1=19 

6 24 
2 8 
1 4 
4 8 

- ---

:f:I!! 
-- ------- -

� 

1'd1¥:f:i!!� • #§71< to J: 
rf::k�7j(J:� 

s!UkfnJ�ffilf¥ 7.kE 
}mj!l 

�i ,!:W�E • Ftr-
dj--r 11 fm.rRut9!1,i�� 

�� 

2 i5 
1-2i; 
1 "'2i; 
5-6i; 

B11=11��c�. =f{imB�i3'2Dt 1 JHJJ1iJl IJ 40 B��(!);lmi1=1ivcB��::.tJ:-tC eve.Lt::... 

tJ: :to, 1 Ji i=p1iJ .Llf&vtalf¥0£:1@3li < (!) ff7E�!n��ffl --z:- � t.i:: < t.i:: 0 AJt��I: t * � 1,,, (!) --z:-, s 16 
(!)ff7E�!�ffi ��11 L t.::..�vffi�fi--:> t.::... t±HefiJ(!)IDlf** c Lt vi, 8 Ji 31 B i]d:, 11 Ji 1 B vCiJ:, 

itt, mfi'tl�IDH**� 33 �rf3, 35 9t, fl11lU��l& IJ ;t]f\,, :to l Lfl!9c�ti�IDII**� 11 �i1=11fi--:> t.::... 

�i'g': 4-?XliA�tL0±tJ:]l[fiiuvi KD60 vCiJ:,b0���J:]![ SM50, KC40, :7''y 7
° I- 7 

y ?, 031 7''1].; r--v-t.tc'--c-�0. c(!)vtn"M131x�1*--c-i,i, �L<J1.§n��ij�"itL0vi 

n" vi, {rt* c Vit vffp] r, f'F� F*J� --z:-� 0. 9!��1* --z:-i,i 19 ?XtJ-�(!)ftffi vc't:" t.t x. t 11UffJiHt 

(!)9lfiltt7;ft@l�nt.::..vfiJ,, J;t�9!4efa(!)fffi�I-c Lt, ::z -=t- / ftmf�. ��I-iJ�{'F�T 

5EvcfJl�Ah Gnt.::... t.t:ro, ]l[fi!IT�(!)*�4efaflf::v 7' D :,,-?''lftu�vc v::>1,,, t vi, 1 .b t,J-OW c 1'E9t 

��,J-�fi\, ', �{fil(!) t (!) vc 0\, \ t viJti1l!lJvcto1,,. -c A !) / ?''7 A r �fi\, \ 75��m Lt.::... 
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5. �]IJH:rmJJ OJ :mt� 

r k i.:J vi 1976 :¥ 11 Y3 25 sJ1n1oi�wm. -rJEO)fii!J��x.. 1911 :¥ 4 Y3 20 SJRE{m 

rc:lm� Lt.:::.. 4-@ vitt�l¥J1J<.iJtvc)!i: i h, its:, tff 7(.-/J;f,fjr,\,, k � c cb � 0 --C, 12 Y3 30 S 0) 

ffi 1 ,ffi@O)f&O)t@i�!J;JllilHffllvcji7,i., 1 Y3 25 s i ··evc;t�lt-vc�,�tJ:��*1 494 J-. :/ 0)'1"�--C � 

��£�K•A��ts:. m�K�vt�••O),�. m�•�•�O)•;E�1��7µ��• 

�nl:H�c ��K���h. ��nfkl.:JW������-O)���M�Kbk0--Cfib 

hk. ik, � 7 µ :l1v?JlUJEviJE�1J<.�i --c·O)tl:�0)7,i.fibhk!J;, 7 Y --er:/ t- 1v Am4t 

VCvi, ;d--7'}, 7 y 70):,yf��!J;*mv-c, ?Jlll;E�O)ffl1[�;E�D0k. 8r$&iuvc-0\,,"( 

vif&--C']ffi�� �CCL,, Llr:±.c v-c 7 y - -er:/}, Jv-/J,G;-r-- }, Jv1 Ai --c·O)Ki!�vc-0\,,"( 

Jffi��� c c'"t�. 

5.1. fifjjJfflra, (7 IJ--t> t-JL,"':1Kifi) 

12 Y3 16 S, A�q:t�� f,fjr,\, 't.:::.)li cb Jl3( i 9, ffi�!J. tJ: S �O) cb c ,  f k CJ vi 7 Y --er:/ 

J-. 1v � � c vc Lt.:::.. 22 S WHt 55 ° jj�, � S 15{1)]1J<.W �mti Lt.:::.. � 0) !Jl!J. G fiib�timi 0) 

w�w���. AA�-��h-�Kbk��--���. VBKnfkt:Jruc £��� 

5[1ivc-0\,,"(0)�it°�cb 0t.:::.. 29 Siy!:!jiJ3vfE.7J<.�vctijl!, 1J<.ilt��0)1it, 65°42's, 46 °04'E 

#Jlr!J• G1J<.8vC�A Lt.:::.. � 30 s vi7(.f� cb 1l! <' 1500, 67 °41'S, 41 °32'E O)ff.7J<.ffi�!J.C:), 

�ffe:. �ffe:U r 4 i:t �*-ttt.:::.ffl 1 ,ffi@���£�""'-z 0 t.:::.. r k i.:J vi-t:"O)f& i 7J<.8�rr�Mr, 

vt, 31 S1ii,IJvcviJE�.7J<.�vcjit,, 1055 l 9�1J<.�fivcA0k. -'t"O)�jt;S�.7J<.�fi�Mr,vt, 

1977 :¥1 Y3 6 B 0600, 68 °37.2'S, 38 °47.5'E (��£�-/J,G 323 ° nfAJ 29 -;,-,{ 1v) vc--C-r 

-v-�:/ .;1·��T. � � �ffi 1 t@i��ilc L--C*1*1¥J�t@i��a�t.:::.. 1 Y3 5 Svcvt�vm�t@i 

c L "C��£�""'- 6 ,ffi@�vi L, it.:::., 4 i:; 0) * ,;( :ifiliff!�k��z 0 t.:::.. tJ:�. JE�JJ<.ltvc� 

\,,"( V 7j(LJ_jO)fflvfE�tit�. it.:::., ffi 1 ,ffi@�fiq:t��£�Tt:9:1HCffe:\,'rai\,,'1"b0--C\,,t.:::., \,, 

b� � Z 7J<.Ll-J�Et�--c-� f. � O)#Jlr0)1J<.ilt!J;{JU:¥vc < G�� L < � 9 -0-0� ��� L!J;7,i. G 

ht.:::.. 

5.2. -� 

12 Y3 30 B O)ffi 1 ,ffi@!J, G*�l¥JtJ:iMtrz��ai --c· 1 �FaiO)� < h �7,i. k. cb 0) 0), 1 J3 5 BU 

f&vi5l s 0)1£f7(.vc/!i:i h��viJIWl�vcjiAdL 1 Y3 6 s vcviJ!� 9 a (S16) vc���[(fi)fl� 

� 10.432 }, :/ (8 ,ffi@) O)�z�fi 0 f.:::.. 7' Y :/ 3l��vi, 1 }3 12 1:1 VCJti�tJ: c'O)j(fil�!jm� 

12 ,ffi@ (�£:i: 16.961 J-. :/) � l r1 24 B vc 7 :/ -'E- .::. 7 � :/ ""� 3 ,ffi@ <*� 38, �£:i: 4.408 
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}3 8 
�rr�rx: 

Cmii�f-1-

� 5 B ,glj 4m � 
Table 5. Daily amount of cargo 

I 115 I 116 111 118 I 119 I 1110 I 1 1 1 1  I 1112 I 1113 I 

---l -3-1 -4----.-1 -8* ___ 12----c---7 --;I 11 I 7 I 10 I 12 l_:2J 
J:l 'r ,y I-
jl mu ,#- ff 

I I I 851 3001 
I 

1 , 835
1 

315 1,560 

J 
5,317 

45 1 
5,079 

508 906 235 -l- 0) fig ilitllU 

w iu -fr it ___ 1-- -- 45 1 508 1 5 , 985 1 7 , 7451 2 , 110\ 2 ,460\ 

5,910/ 2,395 900/ 
I 

o\ 5 , 552! 
M ffit � 
N �  *4 
T �  � 
R 3i Fa 
I [2s � 
E �  100 
s ft ti 
A J!JJt � 
0 0: ffl 

2,235 450 2,965 7,695 6 , 7801 4, 1501 4,435 16,961 5,213 
7,080 11,895 5,125 

2 , 650 2 , 555 10, 780
1 

2,090 14,860 2,220 1,350 
155 15 455 125 60 

85 555 500 625 
725 90 1,142 165 20 745 435 70 1,745 

, 355 2,770 1,135 75 4,735 305 7,282 
1,930 

185 410 30 

j 5 , 070 1 5 , 305 1 4 ,447 \ 16 ,055J 10 ,410\ 29 ,050\ 14 ,0101 1 8 ,  740\ 16 ,961 ! 19 , 3651 
1 5 , 1 15 1 16 ,245 1 23 , 800\ 13 , 1201 31 , 5101 14 ,0951 19 ,4901 16 ,9611 24 ,9171 

r :,, ) , �H 14 ©!fi "'.) tc.. ��vi 17  B �� �3l B rr:bh, 25 B vc vt��ffl O)'°t-"'t O) !jmJ{ 
"frig 494 1-- :,, �£:rt!!""'-� 9 �tr t. c 'h; --e � tc..  t. nvc.� L k::kml""'- Y ::i 7

°

!7 � O)ffHr©!�vt� 

H 273 ©!--c:·i:5 9 ,  :si2:!$JtfftUivi 1 .8 r '/ --c:·i:5 "'.) tc. . � 5 vc. B !31J!lmJt�����ffi--t . 
.:C O)�vt , 17, 1 8  i'XWcO)�m} 9 !!m&& O)���fi\, , ,  2 Y1 12 B 0910 lltf¥1J£:rtf!jeO)J1Ut©!� 

t 0 --C'"t-"--C O)J!tft�iji@J� �:JGT L k. 
5.3. £:f:t!!11=� 

A,i'XO)£:rtf!f'F* O)±tJ: t O) vt, :tfffl�'*11* ·-evtJf ��7,,..Jf[jjlff O)ffi_ftO)vt'/J , vt,  tE* c vi vf'jqj 
�O) t 0) --c·i:B "'.) tc..  ���!lmvtffl:�Jitt ooo m2

) 0)7,,.. --c:·, vf '/J,vc.E;t��!imO)*m�I*'h;T'.iE 
� n --c \, ,fc. .  i'" --c:·vc.�""' tc. J: 5 vc , 1 Y1 i:f=rvt::Rf�vcm"i n, 1:icO)f'J::*vt�� J: < rr:bn 
tc.. ;: 0) ttf ::R vtfiJ� 12  Y1 J: 9 i:J I �*I*\, , --r \, ,  tc. t 0) --c:·, ::t '/ 37·· 1t-, � l*J 0) r!'k� vt� L < , f'F* 
i:pO) ��vi� < &::,�tJ: '/J• "'.) tc. . "i tc. , �!lm£�I*vc� LL t '  �±vc.M "i � ;h, � ;: C t  ts: 
n· 0 tc..  � ts:7,,..vc.'ArNiHc. v:) \,', --ric�vf, 1 Y1 O)f:!$J'AifiHtfJU1J::. J: 9 1.1°c � < ,  1 Y1 21 s 
vc. vt 10.ooc c \, ,  3 £:tfglffi�Ll*O) �m�ic� Ltc. .  
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delivered to Syowa Station. 
( .iji {ft kg) 

1114 I 1115 I 1116 I 1118 \ 1119 I 1120 

10 l 26 . \ 15 I 26 I 14 I 19 . 

1/21 I 1/22 I 1/23 I 1/24 \ 1/25 \ � H 

19 I 10 \ 20 \ 14 \ . 1 I 213 19! 

2 ,641 12 , 053 
5, 079 

890 200 1 , 550 4 , 408 1 , 034 19 , 431 

3 , 5311 o\ o\ o\ o\ o\ 200\ 1 , 550\ o\ 4,408\ 1 , 034\ 36 , 563 

2 , 743 53 ,627 
9 , 280 44 , 440 23 ,595 42 ,900 26 ,275 12 ,974 35 ,201 15 ,789 36 , 536 23 , 100 9 , 531 303 ,721 
1 , 995 1 , 855 40 , 355 

810 
1 , 765 

1 ,735 1 , 340 8 ,212 
24 ,967 2 , 348 44 , 972 

1 ,044 2 ,974 
625 

14 ,018\ 44 , 440\ 23 ,595\ 42 ,900\ 26 ,275\ 37 ,941\ 37 , 549\ 17 , 524\ 39 , 731\ 23 , 100\ 10, 575\ 457 ,061  

11 ,549\ 44 , 440\ 23 , 595\ 42 ,900\ 26 ,215\ 37 ,941\ 37 , 749\ 19 ,014\ 39, 731\ 21 , 508\ 1 1 , 609\ 493 , 624 

13 

I * � 

13 

I * � 

� 6  � - Jl � *1 � � � I � 
Table 6. Progression of ionospheric hut construction. 

115 \ 116 I 1n I 118 \ 119 \ 1110 \ 1 1 1 1  \ 1112 \ 1113 

{ft � ik 
'.i:E, mm mm 1J 
I) 

I 
5 7 

mm 1J 

\1ttt�1&\ 
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1 1  

�"( :z '/ 
!l l) - I-tl'b 
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12 

1/14 1/15 1/16 1/17 

� 1r m  1**5irtt � ,,{ * 

�' :) �  I&#, 1* ,,{ .:t- 1v{± iv, 7(:;J:I: 
'Y =f"iiB ,,{ .:t- 1vffl. 5ht �, mm 

,,{ .:t- 1v 

1:.· 7�t95 
7 '/ 7J -

IHH L, Ah, 1::.· �mm, :Z '/ !/ lJ  m, �1$ 7 :z '/ !l 
�1$ffi. - 1- tr� m, Jm� 1J - r tl  
\1ttt�1&\ 

10 
1 1  

1/18 
:z - =f" '/ !1", 
7 P -'' '/ T -
7° 5!  I) '  !13 �  
I$ 

�b-lt 'b 
\1ttt�1&\ 9 

14 
9 
13 

7 
14 

1119 \ · 1120 I 
7 t=1 ,,, '/ 7 -
7°5! I) '  !13� *lJ:r#, 
I$ . !13�I$ 

:Z '/ !/ lJ \ - r tr'b \m�M1�\ 
Wffi."il. \!�Iit!�1$ml'!' n� 

!l 
\JE��* I 

:) �  'Y 

Ji#, :) 
� 'Y :f° i:t  �1$ 

9 
14 

Flr� Jd\\llMlU�-�-l_l=-4--�7-.,.-�sc---c--1=-4 --';--11,__------..4c------'.--=1 --1 =ir-at�12=6 
(A) � c��I 7 7 7 7 8 3 I 5 I -€tit 133 

(�Flr�A� 259 �) 
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--��O)D��*� 1 J3 5 B O)&m�� KM i 1J ,  W B i t 14 B �fihhk. Sm� 

AJ'l 259 A ·  B ,  "'if. 6 vc�MiiI��ffii'". 

t. O) Fai, 16 B K .. 5$]il.O)f.:.� ,,� * 1vifl.ftf'F* � J!i.h-l±"tdiiJ, vi,  JIW{�vc I$iJ: Ji� G h 

k.. .  tJ::to, t. O)D�vi 19 ?J(U�O)�ffl c tJ: Q t.:..�.  -�I$vifihh '"( \, , fJ: \, ' . 

t. O)ft/!O)D�Mf*f'F* c L't vi?J(O) i O) �fi1,, , ,  2 J3 2 B t ··ocf'f���x.k. 

ffl:�D�nlH� 

:::i - 4- :/ P''tm� : !t 13 fa-{±ff 

���� = �*�· � lO }a-{±�, !t 1 3 Ja-tt�. ��� 

107J(I$ : RT � 

5e!tl"'if.ffifht 0) im � 

UJ::jzj!-"(k: i 0) O)vfiJ, , .,JjO)W[iJlUM f*O)f1p* c L 't , Ir£ 7 v .)  r !J - 7 :/ 7 :r 0) f� 

:f!Il., tl�1".fiJO)r�� P v - :/�-iJ�-r!E � h  '"( \, ,f-: iJ�. t. h G ib  ��Mfi� O)±tJ:f'F* c c  ib 

vc 1 J3 i:f:tvc vi rt.3tT L ts:. 

tJ: :to, 1 .b l:J �UiJ· G 0) f'F*��vt 1 J3 7 B iJ. G 2 J3 2 B i  --r-, 18 15 O)f1p*j_ vc J: � 't 

f.fhht.:... c hvc1Jux. --c, """ Y  7G - H'F*JltJ: c:· £:t=tt Hc vt m s �  30 15 0) , .b t:J ;'llH'l n�frif 

tE Lt.:.. . .b t:�Hi\ O)mtsmvt , ffii�tt:to J: ry�ftUtt c  L, �Jl vt l*l1¥ttvc -"  'Y r �t'# 'b�,4.; 

--c-m1s 1..., t.:.. . 

5.4. *'{- ? 7 7  f'- je:fi�� 

7J> /� - P 7 7 r O)JEfi��vi 1 J3 19 B iJ• G , I .b l:J �q:t,C,, ,!:  LkJE;w;1J<.J::--rtihht.:... 

Yk��v1*� * 7''-if - ,,� - . imWJ c L--c vt!i:t=m • �Jm�Jt. fftlfi* 7''-lf - ,,� - tJ: c'n:ct5t-= �  

k. ;1J<.tk�{t:O)f.:..� 1 JI 27 B � t  � 't����T LkiJ; ,  t. O)Faii.H 17  ffiJFai0)7t:fi�fi 

1,, , ,  -Jt!l!tJ: '7 - !7 �1&�--r- � t.:.. 

5.5. 1*J J{i1* fi 

i'" tKjzj!-"(k: J: 5 K, •Ml*ll¥*fi0)§ ��. m��:l=fil c �f� �:t=mm���-tM�i:f:t 

Fai,� (Al) vc�AtitlWm�D�i'" Q t.  c :to J: ry � fvt '"t'O) tiillU*:f955 [ �*!*�- c ,  4 15  O)W[iJ!U 

�J'l O)J2s IJ ��vc ct5 � t.:... :a?<ff$1Jll�vt, �fvtfriftE�--c,a5 QJ!i�, Ei#, /5ii1$, nffiO) 4 

�Ji, 17 fX�iJ· G��O)���Jt. i, J: ry}ffiff n .) 7 --;? :,,' ��� --ci;H I0 15 --r·ct5 1J ,  fiffl 

lfififavi, KD606, 609 c KC20-26, ti 7 f3--C·ci5 � t.:.. . 

*fiO)�vffHivf Vif�:tJJO)=f5Ejj IJ ,  1 JI 6 B 0) S16 ""'-0)4efzJ��.@JiJ. G �bi  IJ ,  1 JI 9 B vc 
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�i1*fiK .. /±l¥e-t G ;:.  c iJ;-r:_,15t.::.. 1 1  (:Hc.�t H180 J: IJ me§7f[A]vc.*9 28 km �7,t., ;:. ;:. � Al 

:Lif!,� C L--C� 1 2
1 
B J:  l) }tfilt'.f'F���a<Jbt.::.. Al ,�O)fftffi�t, 41 °34'31 "E, 69°47'08

1 1
S, �li'U 

�t 1 ,470 m -r:_,� Q .  }tfilt'.f'F��t:Lif!��vc.•!�i �nt.i:: iJ; G t  T5E� IJ �.1,t., 1 6  B �T, 17 • 

18  8 0)filu 8 f]\Ulwlu��fi\t , ,  1 8  B 1800 J: IJ ttin�im�a Lt.::.. t.i:::to,  18 B vc.�t, fflHUl� 

'f- :c. 'Y !J .ft'b�\t , O)f.::.<Jb]ffitf(��' 7r!f 17 ?X�* c -�iJ;-1:: 7' T�"c.' Al vc.1RA., t.:. 

A 1 -r:_, 0) ttill9 H Ht ?X 0) Ji 1J -r:_, � Q • 

1 )  :Lif!��=nx:51- (H, D, Z) �ml'fi1!!0 

2) !J ::t ,;. - 17 - (MHz) lsiill : ffl It i'ti� 0) t.::. 6b �mi 0) 7,t. 

3) :Lif!��/!IRfbttin (H, D, Z) 

4) fflm�� <��) wiin : �mt, �mt, �IE, ��, Jl.[ri], Jt.J!. s Mt.i:: c· . 

1 J3 19 B 1530, Al ,� vc.:tovtG ffl)EO)f'µ���*- ,  7,t.-n�uc[A]vt--C /±l¥eL, 21 B 5'tU.7,t.f 

ViUC.fU� Lt.::.. .;. fvi""'O)Cj#l}�m:A, �3915 I 15*!*�' t.i:: ,!:O)�f'F��i 25 B i  -er:J:{-7 L, 26 

s vc. �t 11 ?X�O) 4 i5  (g§ft§, 1cw, �rn, ffl�) iJ;.1,t.-fvi�mn. � 21 s ,  1s ?X� <:t: 

:;Jt, *�JI I .  7'1-�) c 1 1 ?X� (�m) t .  4 i5 0).1,t.fvifrutE��� L'.lm�vc."".)\t , t.::.. t.i:: :to, 

23 B vc. �t, iliJ I I ,  JlMlf 0) =i5 0) -1:: 7' T � vc. J: Q l::° 'Y !7 7 'Y 7
° 

iJ;fibn t.::.. 

1 8  ?X��t 28 s w� Al }�vc..ft'b* IJ ,  ttin��fbf'FiUfO)�, 30 s vc. �t s16 vc.m IJ ,  2 

Y3 2 B ,  1c.vc.JU� L --C \t , t.::. 17 ?X�� c c  t vc.aB�£:L=lf!vc.1m& Lt.::.. 

5.6. ;flfifflt©ilffl 

1Rfi� (-1:: 7' 7  A1ssF, JA368 t) O)JlfflJ:., t 0 c t  rAi M c t.i:: --:, t.::. ::.  c �tffl-'At�-r:.,� '? 

t.::. . fit'At� c L --c �t, �*�ffl �;h --C \t ,f.::.E�""'iJ�vt--c O)W1J<..J:.�75E L--C\t , t.::.iJ;, ;:. 0)# 

JlIO) ,..{ F /V 0)95§:_iJ;� l., < �ffl:iGflli C =¥UWT�;h, J!ffl G LEJt=fO) ::t :/ y 1vw�O)w1J<..J:.vc. 

fi'At� ��5E Lt.::.. ;:. O)#Jlivc. t i""f:.'vc.,..� F 1viJ;"f:.'15"".)"".)� "=' t.::.iJ;, -�*� 900 m, $1 25 

m O)ff;e�� c Q ;:.  c iJ;-r:.,15t.::.. w1J<..J:.O)ffl��t 80 cm ��� 0 t.::.t.::.<Jb, �J:.!fi"f:.'�mi� 

!E<Jbt.::. iJ;, * 15 t.i:: F' !J 7 1- �tt.i:: G L 15 n-f, •�rt'Atvc. �tiJ�t.i:: IJ 0)1Pf:miJ�iJ�n� --:d.::. ::. c t � 

0 t.::. . i t.::. , � B O)H3(vc. J: IJ B 4tO)�@O)�{l::iJ�� LiJ� 0 t.::.t.::.<Jb,  -��tlffij4t-c,15  G t.: 

vt-¥\t ,�F1c1i vc.fi :"J ::.  c �,c.,iJ;vtt.::.. t.c:to, ::. O)ffl"'At�iJ;-¥\t ,�;Mvc.-fieffl:iFt'5vc.t.i:: G ::.  c t -=r  

� � n Q O) "f:.', l*J�:otcrr!*O).:f-r:., s16 vc. t ffl"'At�iJ��vm � nt.::.. 

-1:: 7' j-�O)Jlffl fl , 1 Y3 7 B iJ� G 24 B i "c.'O) 18 B r1c1,�C.fib;ht.::.. 1 Jl 7 B ,  r b CJ titt 
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1 1 B fflS�fiW��k�M*M�@i:p, fflL$ � ��kM*M� � �@J L �hfK afflK 
"'.) 0 t. ,7,i., ffl��El!Hf-C L i "? t.:.. iJ;, �;iji�f&, J3  B J: � �fi�fl}lffl Lt.:... !IB'.flJ£:lfuiJ" G 
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� 7  � � -r � fi � & 
Table 7. Flight record of Cessna A185F JA3681. 
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1 }'j 9 8  0845-1015 (90%) 

1430-1520 (50) 
13 13 0830-1130 (180) 

14 8 0840-1240 (240) 

15 El 0920-1205 (165) 
17 El 0835-1220 (225) 
18 8 0830-0950 (80) 

1250-1400 (70) 

19 8 1050-:-1455 (245) 
20 8 0850-1230 (220) 
22 El 0905-1220 (195) 
23 B 0920-1 140 (140) 

1355-1610 (135) 
24 El 0850-1250 (240) 
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�� (17?J() • %'ff (17?J() 
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5.7. 1liii:Mr11i (1k8,..., �- � ll.. -1  A) 
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6. -& mu me � 
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6.1. �1:tf!I.Qjlj 
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1v�fi\t , ,  -t-"'--CO)�vffi��T Lt::.. -tO)� 2 �0)���'00)�, 2 Jl 9 13�J:: IJ iJ'0J:.vf 

:;t..--:: v - � 3 YvCA I) ,  2 J;} 10 13 03 � 22 5} 50 # @!:Im�r�j) vc9'e,M, fm.fflUvc$;W L,t::.. 
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? L,, �iW6iW6/Jt 212 km veil L,, l3jg;fll£:im�trl§ 246 km O):im,i�Uc�r-t G 'i -c-, 7 5} 20 #0) 
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)&* 3 db -C"ili;; 0 f.:: .. 

t. (7) vf iJ.![�ffil il;'*11* L f.::. cb (7) 2:: L -c fi, ��� (16 ?x��ID (7)1*� • }�1"i:to J: cf£� 

1l!U5:Eil;fi:hh t� . 

6.2. IHHJ!Jit 

A,;ltijO)JfJ't���t. 1 J3 5 s (7) ::t ,;  :Jf 11J[Jl��vcRa i iJ ,  2 J3 9 s A n  - v Y:11!!��� i -c-

10 rlfil; t. nvct5t� 0 t� . 2:. h G O);ffif�,a:* s vc i c 'rht� . i k, �� (7) § ®,a:tXvc�-t. 

:ttg� : *��:ttg� ( ::t ,; Hil!lJl) (7):ttg��f'Fst. ���:ttg�vc :to \, ,-c � Gvc�*'1!tJ:�!iefo�® 

• :!tfE �1¥1 M � ,a: 't-t 'rh 0 t. 2:: • 

a s � M ff � � � � �  - • 
Table 8. Field research programs during the summer relief period in 1977. 
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Jig 11{ 
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--------------------·-- �---- ------ -----
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w fcF i}EB • A,lI§ 
:l:tgf11l:+ tifr 
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