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REPORT ON ACTIVITIES OF MEDICAL SUBCOMMITTEE AND 

MEDICAL TEAM FOR THE JAPANESE ANTARCTIC 

RESEARCH EXPEDITION, 1956-57. PART I. 

Yohei ITO* 

Abstract 
I. Organization and project The pre­

paration for the JARE in medical field, started 
in early spring of 1956, by the convocatioi1 of 

the subcommittee, the Committee of I\:ledical 

Experts for the Promotion of JARE. The 

Committee, headed by Prof. Katsuma ABE, 

School of Medi,cine, Keio University, first be­

gan work with the selection of candidates for 

the medical team to be sent with the expedi­

tion. Three members (Drs. S. NAKANO, Y. ITO 

and 1\1. OGATA) were selected to compose the 

team, which undertook the practical business 

of preparation, according to instructions given 

by the Committee. Thus, the activities were 
carried out on the following items : 

i) Examination of the physical fitness of 

the candidates. 

ii) Medical care of the members during the 
expedition, especially the prevention of all 

kinds of cold injuries. 

iii) Medical and physiological research work 

to be carried out by the medical team. 
iv) Preparation and shipping of medical 

equipment. 

2. Examination of physical fitness A 
strict examination, the items of which had 

been carefully determined by the Committee, 
was "carried out on 114 candidates at the Uni-

versity clinic of University of Tokyo. Besides 
the diagnosis of physical conditions, several 

kinds of mental tests (Rorschach, Kreapelin, 

etc.) were also included. And, as the .result, 

80 personnel passed, 28 passed with provision, 

5 faikd and 1 renounced. 

3. Medical care of expedition members 

As the first step of preparation, the Committee 

was asked to determine certain fundamental 

da'ta on environmental and hygienic conditions 

expecte� during the stay of the expedition 

in Antarctica, e. g. for clothing, food, and 

housing. The total weight of the clothing was 

recommended not to exceed 10 per cent of 
body weight. The standard for the nutrition 

was decided to be 3, 500 Cal. (protein 95 g ; 

calcium 0. 8 g ; iron 10 mg ; V. A 4,000 IU; 

V. B1>2 mg; V. B2 > 2 mg; nicotinic acid 15 

mg; V; C 130 mg; fat 30-40 g) per day. The 

temperature and humidity desirable inside 
the living room of the base house to be 

18°C and 65 per cent, respectively. The next 

notable activity was the compilation of a 

manual dealing with medical problems, the 
main topics of which had been focused on 

prevention of frostbite, death from cold and 
other cold injuries. As the practical treatment 

for frostbite, a method to immerse the frost­

bitten part of the body in warm water of 35-
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40°C, was indicated, while in case of hypo­

thermia from cold, a warm bathing of ca. 
40 °C was pointed out as the best way to re­

cover (after the work of Prof. H. YosHIMURA 

et al., members of the Committee). 

4. Project for medical research works 

Subsequent to the 1955 Brussel meeting, the 

U. S. medical team (Dr. W. HAYMAKER) of 
the IGY Antarctic project suggested interna­
tional collaboration in respect to the medical 
aspect of polar living and other problems. 
In accordance with such proposal, the Com­

mittee decided to direct research efforts toward 

two items : a) cold acclimatization study, 

and b) observations on 24 hour rhythm, the 

details of which will be described elsewhere. 

5. Medical equipments The medical 

preparations, drugs and instruments were 

selected referring to those of the Himalayan 

expeditions sent from Japan, against some 

distinct evidence described by pioneers of the 

Antarctic district, such as the rareness of 

pathogenic germs, sufficient amounts of anti­

biotics and other drugs were accumulated, 
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considering the unexpected rare cases. In 

response to the feature of the operation to be 
carried out after landing, all kinds of trauma 

had been considered to have its chance to take 

place. Therefore, surgical instruments to cover 

the necessity of such operative cases were 

carefully selected. Portable X-ray apparatus 
and phase contrast microscopes were also 
added. 

6. Preliminary report of medical team 

of JARE I The expedition team of JARE 

1956-57 had been lucky enough to have no 

case of accident during the operation. The 

weather conditions at Prince Harald Coast were 

much milder than that had been anticipated, 

and neither a case of frostbite nor death from 

cold was encountered. The speck finger, 

which had been a subject of interest among the 

doctors, was also missing. During the six 

month journey from Tokyo down to the Syowa 

Base and back again, the medical team took 

care of 1, 116 minor cases among 53 members 

of the expedition and 77 of the crew of M/S 

SOYA. 
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ttlfl�R °2::' iltz:1* -t 0 tt1::::�cY) tJ: vth�ttJ: G tJ: v ' . i- 0)1ili, :et�O)]liij�ffv::::� L t ti ,  �Jz�* L 
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-ctt•9 0 -=- t it ,  1*rfilt*Bf 0) § a'90)JP: , &Jt@wO)�J)J] \&_;, 0 .  

B) � � v-=:.Jf9 0 1tOJttJ 2'.' :!t,lfJP � -tt 0 ts: cl) i-=. d0 G iJd.: cl) miH�Wllti 2'.'17 5 -:. t Lt , -f: 0)1JitiJ;  

JiIEtJ: hv!E=f�3<JJC &) VJ ,  i t:: J:icO):?zp < 1,f,:t, 2'.'��9 0 t�: vt c t ,  (!;f[mKJf9 0 11ttfl:'IY£ 2'.' 

�9 -:. t 1)\ tf:1* 0 .  5R'll)f .L�iHH ¥ �  1-=:.Jf9 0 11tvt:1J 1)\�� i  �. 1) \  G ,  �Uih5Rilf0)1*�v= vtt� v= 

�2'.' fflv , tJ: vt nif  tJ: G tJ: "' ,. fe:ff& 2'.' � ii: v-=. t G -tt  0 -:.  t it, �; � v-=.Jf9 0 fil;tn: 2'.' :1:ttfJ11-tt L cl) 0 

J:v-=:.;;<jJ1}\ &) 0 .  

JJt±mv-=:..:h'v  , -c 1*m�3t1:.0)JTh:�9tr1J; .:r, � � n 0 �v-=. ,  A 1,f,:O)tlltJ'J11*�J:1i�9 � � if:rJ;IirtizO) 

:tm < c &.) 0 .  

i) fe:f!Hi'/tv-=. +5:rv=t�fi L ,  )fJ,� 0)$!5zv-=. n1H .k_ 1� 0 J: 5 v::: r�tiffll9 0 -:.  t .  7*v=tt�£ iJ;,z, 

�c &.) 0 . 

ii) § t, O){tft 2'.' illt vt -cffit, i t- ;1,, ;f - O)'f*ff v-=.�cl), i t::&JtitffitJ � vt tl vf tJ: G tJ: "' ,. 

iii) )f¥ v-=. L -c1*mJ:1Yia VJ IJ ; v:f t-:: ±�i;-i-=. i;:1: ,  ffifltr=H$ ;J 2'.'lx� L�MH: �1s 0 0) 2'.' �:13 <" . 

C) J.;JJ:3&� t��:13�}]:Jf9 0 7J1li: t tlltn:1IYJ:O)t!M:vi ,  i t� ]tJ-=:.t§�;! L t�rp,Jl!! c &_) /.)-c, mi1 

�1t*O).ft�v= � 0 -c i;:1: ,  -f: O)�O)A*'5k1t- c�� )  t �i= , -:. O)iuu�· 2'.' �;Z_irn-tt-c,  m L 

-C -f: 0) AO)gtn:t, t �:13��1Jrg0)��)] 2'.'�;Z_ td1\ffltJ:mrf�2'.' L fJ: \., ,;jJH-=:. L tJ: vthvftJ: G fJ: \., ' ·  

5 .  1*ai.O) J;t�,7J1filUt. : 1J;l!ai}�,:i-O) r,t�,7J1fil[ 0)1J1Hi,  {�:rlfil Ci t� vi1*Bl) , 5-R.tlUfr, 1* 

•O)�J]j3JJ.IJ r:,0 � 0 .  

1*&.0)1JJMO)t'c�v= &) 0 :i-vt ,  !Ji v-=. -:. n 2'.'Bi1J\"'  '£v-=.J.-.n, Hf lJ ; "' ,fe:t/&J 2'.'Jg. .k_ :tu:f, § �v= 

@Jfi9 0 .  

£1iUJ: 1J;R[li.,�:i-. )';}:VU*ai{&YE: v-=:. IYia0t� t O) v-=:.;h'v '-C v;:J: ,  t 0 t ffffiB"JtJ:1*Bl1J1!.2'.' t Gtl 

vftJ: G tJ: v ' . -f: O)f� cl) v-=. :®: t .&v '1i1H:J: ,  tJ: i BJl1J;\., ,fff\ § C*-'9 40 ° C) i-=.J.-.n-C -'< 0 -=:. t c &) 

0.  Al'ft vi ,  �ti1Jl@w L -c  § 5tc .ftJ: 0 1.s'LO),tjJ 1)\ t±l  0rfr i  c+5tv-=:.J.-.n -c t> < iJ; J: "' ' · t 

L t J� g iJ;tJ: vt h v:f, -;z r - f t 1J,titJ<c1*Bf9 0 0) t J: v , .  

m LB:�9� � -:.  t i;:1: ,  JTI1\ § 0) 1lfil.J.t1Jl�\� �· 0 -:.  t iH@JttHwc &)0-c,  :k ct*aJl9 0 �% 

t J<fl 2'.' ff� L tJ: vt hvftJ: G tJ: v ' . -J-5tv-=:.:!i;J,1*1J;aJ i 0t-.: tJ: G vf, Bl1J\ v ' � ·;; n-=. b1J\-tt -c� 

£v=�mr 2:' v G -tt  0 .  ,1�1_:t-it § 5tc:5'f/J(7Jl  t±l t� t }c\:!,0-c t ,  iC.,ffil1Jl§!g0-c "' ,  0 1)\ G ,  �J-=. .:u:1: 

0t�@i�fs, v-=. ,c.,Jv,W/Ptlif 2'.'� L -C0:tt1 -=:. t 1J )&_) 0 .  i t�Di1J\ v '5-Rfiv: � AJ: 1�1t L� v ,  t 0) , J!Jcv-=. 

;Jr,1J5t0) � v '*tv.;2'.' _tg. .k_ -CXA 2'.' 0 vt -c -'<  0. Dl 1J\  v,  ::r - t - -'< kI* t J: < , i t�JiJiO)ijffii! 

t ,tt, O)@Ifiv-=.�;;<i;c d0 0 .  

12fJr1Hi ,�:i-0)�7j5?. v: J: 0 -C '  a-:tr=:M 2:' FJJ:v -n= :imU,MJ tJ: < 5§i,C.,gli 2'.' £} .k_ ,  i t�BJ1J; \., ,  1) / 7 )!,,-'< 

:WiF?r'il:¥Mi 2'.'1±.!iH9 0 0) t .& v ' ·  -f: O) ftll0)7J1fi v;:J: ,  .��· O);/jf t}(v-=:.E!P JZ: L -Cfr 5 1) \L-%J. v ' ·  i t��9 h 

�fA:::1:�Jl':f 1J& 2:' i'J  5 .  5§.i,C.,gU t L -c vi , r; 17 / � -= :,, , 7 � J ::z ;1,, :P :,, , t·- Y tJ :,,,  7 7 - 1) \.& < ,  

o � 1J Y v ;:J: � vt 0 1J ;  .& v ' . 
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f&n/7,nt:i741J G fJ: v '�C t ,  � O) t.: cl)  (:{I.Hi 2:<1'J··:i-t .7r!. 0 £,�iJ\60 0 .  :>'�/7, G O)§tlf)f t fi 

,t,�n::{� l1:: L t-.:;t3}t t: Je. .k, -c t , ��;¥Hi i t�1.ii7dJ: 17::  G!f1v , -c v ,  -c, ;,t:�,�ffif: J: "J -c Ei}J/7 , "'.") t-.: 

1YU t 60 0 .  1*ili�77::�1::-t 0 �,fr(: fi1wfJ(:Jt-t 0 tlUJc,f� t ��"'.") t *t,  Uf Uf1wil �1.Jt-� l 

t v , 0 /7, G ,  t 0):1JO)�� t $"'.") t f::ttJ: G tJ: v ' . 

r¥f�WVJ!U*1JD'*1 v: ,  M:1J!Urf O)�fit.fl ��t-.: 1:::i 17::, ;f_i±tJH:00-t 0 � '¥1::3:��r¥JtJ:fiJf9\:: �1'r 3 � 

t f: "'.") \,, , -c  vi ,  R;E(:�-¥$f5�t�%le)EO) �)HJJ/7, G ,  19-� � O)fJJ C'.Jffi\,,  \ � � O) Fl  /)\ /l\'J h ;h t v ,  

t-.: . t h7J), *kI! IGY O)p/iift_i001fO)[K� 01=fi:.: 1:::i f: J: 0 kil�ttRjJ O) f!�/ZcfiJ; vf (Dr. W. HAY­

MAKER : International Collaboration in Medical Research Work in the Antarctic 

1) cold acclimatization 

0)-=:�li:::r* vJ 1:vt Gh,  �1nri � h 0 � t v: tJ: "'Jt-.: c ;::.  O):rjO)tHm (: "'.") \,, , -c vi ,  77LJ)'(n:f{j:1f J{: 0)$:� 

* 2:' *Jffl � hf__: \; ,) .  

m 1 ;x m ;f_i tiJl 1�1J/Sf 17) mfr-t � e-� �iU?i:i ' 1?-i 1:: H fl' �It lj r: � ;ir,HiUr& t 0) 1ili 0) � 1@ 67:1 f: "J \,, \ t 

v::t , JLi:H'{f;h77ikIJ 774i:>1H:�"'.") f__:�{i:Epf (1'#�: 1953 '.i'F-�:* Annapurna ff , 1954 '.I� Manaslu 

p}) 0) /2f !Jlt�vi 2:' ���: l t, t h�:�@J O);f_it[ft (: :t'C)v , t-f·� � h 0 4"#3iJ*1cf-: � :;IG· J,,Jt v: A h 

-c, ;t�i,J �:m:tJ , !Ut·B'9tJ:�5Elii'.f'rhht-.:. 

;f_i±iftrlJji{&(::Sv , -c ,  WUJ!U ISf fi3'c�t:)'(BJH±%i7, Gl\,1fr*@ � h, JJI.ft l t.: fiJ§€ 0)-f" tfr11Vrt 0 

� t �== tJ: 0 t-.: cl) , @J�Ai;Jv: "'.") fJ:17 \  0 � h G�ffj�1JmJ--b �==m1 l t U: , £,�f: l -c-[-5}tJ: 0 faf:I,�: 

2:'£,� t -t 0 ;::.  t vi v , , i -c t  tJ: v , . t O) J: 3 tJ:Ji!.tfun; G, 11a J dft_i±-t/JJ: r i±f/iO)ffeJmf� ti tJ: 

< ;f_icl) -C �JjUJ:±±filtP3 c 60 0 ,  t v ' "Jf__:1fE3/�0)5E� t t h �  '.5 O) c7;,d: l t ,  t]tL !'!'9tJ:1'¥:tf t tJ: 

"J -C v ,  0 Antibiotics 2:' /7, < ;::. t tJ: t' vi� .k_ G h-f ,  ts l � 7J  �O){fUJ�!'l"JtJ: case li::�Jt-t � 

� t t 60 vJ 1fJ 0 t 0) 1& 5E 0) T �== ,  Penicillin, Streptomycin, Aureomycin, Terramycin tJ: 

t" O):a-fm Antibiotics �= f ;t ,  ts l 0 � t v:J@J e! � t }ifl,hh 0 ?:l c:" O) J:t:m:17\-3· .k_ G ht-.: . 

� G �: ,  i£:/¥J::��t��-== r� � h 0 1,t*0),[1:*a-li:, Mi:�t1t �:m:tJ, �l:ti�O)m:t�Ui�� �  !lJ[ 

13'! l tfrhh 0 t v , 3 1v0fd� � t ":) ;::. t t:/! ;Jv /!:J.;_, ;F$ t: l t 1uJ77, accident 17 :60"'.")f__:±�ir 

�-== �i ,  60 G t9)  0 case O)JHJ l!:�JE � h 0 ;::.  t �== tJ: vJ ,  Ye h G t: Jf�'t 0 t-.:cl)O)JH4�11/qfa§ fl 

O)�JEt: fi ,  t'# t:A�tJ:1�ff�· l!\fJ1J .k, Ght� .  i t-.: ,  t h  G O)Bt/*fr0)1.fllli�Jl:J1-t 0 t-.: cl) t:.*�.& 

V:£:f:{!!. t:, portable X-ray apparatus li\th-f h�£0"J�eti: � h 0 = t f: fJ: "'.")f__: .  �11* 

t��slttf �:1::tw-¥r¥JiijfJ'cO) f-.: cl) t:i/i��O) phase contrast microscope ( B *1t'¥, :t 1J ::.,,  
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/ �  ;z )  t fa!U! 2= hl.: . j J:ri.±iJ!O)f::J::.iE c vi ,  ffi·O)t�1J77;*'iv:::. �H ,$�7]\ G ,  ·i:JH4Jf.l fJ.. �:i:I:; ti @  

J]Q 2= ht.: . 

!Sf� 0) %1*f¥JtJ:�-*}i.!�H=-JtY11-t �d.:__ Y) O)jKJUit1im&:i 0) 7t:;iJm t �� t v:::. , )/w7$ffi!::J::.ffi "'-0) �elir:t t .ts-

0 t 1J ,  v:::. t±l31EtJ: v ,  t O)jK $ -&i) P �� ��O)�Slv=.11t0 -C,  t O)JJ�� 0)�0 t L -C Tranquilizer 

(Contomin, Wintamin �) t t§ � l'Jiffl� 2= h 0 .:. t v=. tJ:�> t.:__ . i t.:.. electric shock O)� 

�1�:i:t t 1.m;t G ht.: . :f-i!Jtrfr1$j!::J::.O)fpi�lH:::.�J1 L -c , 1�.:l:W(O)fpi�� t �J;tvi� t G ht.:__ 77; ,  IK1*tl=L 

� �t.:.. � O)fsi c vi ,  t hO)f-J::$ v=.Jt-t 0 ·[·f�"'- 0)1+tit t ,  � f.O) ±:KOs'gtJ: §I tUtJ t v=. J:: 0 -c ,  

sl��-t 0 .:.  t vi?GJ,'h c &J 0  t O) �Wf77� t G h 0 .:. t v: tJ:0t.:.. . 

�JE 2= ht.:..IKJhftbHY1ft-r!::J::.HtHifg 150 ,r#J:::.Arf ,  .f: O)j(f1�5J'vi� J. - tJ - O)t{f�v= J:: G 1fy  

�.� iR1 c i 77 ,  tJ: :b h, :?:Pl 0) 1K � ,f-b 0) �w (fg 20 ,#J A rf � �H�\Ur&�Jl 0) 121 Iv 2.:: �'ft� (fg 160 iU 

vi ,  Y:W� c O)H�JJd:::. J:: 0t.:.. . 

.:. h GO)!Km�1imr=fr:1 0)�r1;fJh-O)t.:.. c!) O)@filv=. vi ,  4�7:JdJ: t o) 2:' �  2' , �l0)%?.*6-0)*f§i C75 x 

50x 37. 5 cm) 77;ftffl 2= h, t!0 0)�ffiv:::. v:tff,1'Mdci: r$+�J 0) -? - :7 2: �t Lt.:.. . tillfil v:::. � 0-c 

a, **'1B t O)fihO)tlf]f!Jtw i'-l-5J'v:::. Fsi�u:::. 0Y) 0 t v ,0t.:.. :::. < &.l !'.J .b h t.:..tt;g0)5'Hi ,  *'i-3!J tJ:1i 

1!viffl v , fJ:77 ,0t.:.. . t.:.. t� , ± t L -C ;i�jcO)�r:fr:t� C 7 )l,, =r - JL, , 3 - F T�, � / :)  /' �) vi  

rrHl&:0)��77;fJU>'Pci: < tJ·· 7 ;z • 1::·· :,,, (500 cc) c &) ".J ,  �JZS 1=J:1 v:::. .ts- vt 0 l'vJl1lO)f��f€77;&J 0 .:.  t 

t ,  �jt77;;ltf t 1,, ,0t.: ?Z,i#,1J )1�ft 2= h, t O)JfJ%i0)-�0 t L -C ii-PY:tMJJ��O)?§'.� (250�500 

cc) v ::: iili cY) 7] \ ;Z_ t.:.. . i t.:.. ti 7 A . 1::·· / 0) i i 0) tl1l g t  �1��:i\.�tl3".J v:::. ft !'.) ' JI&� v=. t!rUa cY) 2:' ii 0 

t.:.. h; ,  th G vHl��O) / ,  ·;; -f 0) 1=!=1 c 1,1 < t i'vJltl i' dJ- 0tr:+i c -&) 0t.:.. . �1f, ii-JJtWH�?G:llifvi1E: 

< �tjO)?�hvitJ: < £:tfuv:::.¥IJJI L t.:.. 77; ,  �0)/ �  ·;; Jr- :,,,  :7·· 7] )-1-=:fi::1E:tJ: t 0) 77)�1J ,0t.:.. �v:_ ,  � :,,,  

1"- / �J: O)f!fi�ti:�irn O) r::p v=. vi1,.'if:�v= J:: QJl;k77 1j,--tJ: iJ,  � t'� �, 2= ht.:.. .  4r1f O)Ji1.iEv:::.� L -c ,  

tJ' 7 ;z • 1::·· :,,, i' ii JJX:t.:rt Jl�?G� v =.  c:JJ� ;t Q .:. t vi � f'lJt b Q � 2' t L -c t , t 0) ti 0) / � ·;; Jr- :,,, :7·· . 

0) FJ:l� �vi ,  tJ: .ts' liJf J-1: 0) �t i:fu 77 ;  &J Q t 0) t }i!'!, :b h 0 . 

[2.U*�1im�1t O)tlfl@vi 59 /bill c ,  .:. 0) 9::1 77 ,  G1.!fjO)fM� r=J::1 v:::.�j{Bfdi*J cfiffl 2= h 0 �m)r�*r:fr:t 

�vi &J G 77 ,  t '1>�i5'� 2= h -C v , -c ,  1!t0-C .:. h G O)i:lfl@O):fi1 Iv c: ::ktff)5}vi ,  :i£r::j=r c !ffl*fil 2= h Q .:.  

t tJ: < H;gfo�tfu i cJZS !'.J Mi vt Ght.:.. OJct1Li::O)�f'J:fH!HJm0)1ril :;/i;:$tyJ:::. J:: !'.J ,  t O) r=p v:::. X-ray 

apparatus 0)*1*tJ: 2.:: j,--�o:) ��tmtr&�fiiJ;� i h -c 1.- , f.:__ 77; ,  �-*"O) l�JYi v=. vi��1,, ,j( L t.:.. :WJ� 

v tfJ:77,0t.:. ) . 

�J�1{&0)£j:fuMn&'�Erf v:::.*7).J*lJ4iiiJZSv:::.�i L -c '  pf0)1'JifJ-'=l�1£1J lif§� v=.1$ U  Q PJ��'l".i: i';;:lg� L ,  

t h  G O);@St,zv=..ts-vt 0111Ht'1:v:::.:;rt1" 0 Jit�Jr� t L -c ,  � _1::$, j( '/ 1J v=. v i t  h.:f h:f}l:�J@i 2:: 
*1im L t.:.. . i t.:..� l;-JJsfil. v=. vi ,  �liitJ: iiH1i*, tJ.iJilH'rJJt� t" i' l!XY) t.:.. ;f .tr ·;; r v=.;\ 0 fl[O)/J , 2= tdm 

Affl O)f2I1*� i'Ji L t.:.. iJ 1 , .:. h77 177dJ: !'.J fHlc &J0t.:.. .  
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m 1 i?Z i!VJtlJ pf 0) [�J* �m vi, JW( WJ t L --C * B-0) � J# £ v :::: 15 v '--C � 5c r¥.w::. Itel& 5 :.. t r::: L, pf 
1�,J !�Jm 3 i'iLttf*B-�m*,J,rJJ�fim 0) 4 i't iJi, --t h -f :hO)-Wf�v:fJt0--c §t� 2:'5ttH-t 0:.. t v: 
Lt� . 

BRfa 31 1¥ 11 J L1::.1U**/±l� J: vJ, � 32 i� 4 J rF1ElJ fPJ1wm i cv:, *B-�I1.r�c=r&0t� 
WVJtlJpf (53 i't) httf§+Hllil (77 i't) v:Jt-t 0 iim;w;*fvi, JtiJ�O)iffl l:J c &) � -

/±l3'fv:jt;}'[0--C O)JHift�]f iJiht'Jc�c &) 0t� :.. t t ,  .if t m:·/Jt � h --C  v ,t� accident 0)�1::iJi 
��c &)0t-.: :.. t v: J: l:J ,  �H::1Jm:fvi,m�O) :.. t ,  :7H40)5tmfv:151.., ,--c t, t'ific-t� e- case 

vi�< 5t �  GtJ:.-/J,0t� . 7.T� 2:'1JJ L t0tt L --cv,t-.:��ffiv: t 0--Cvi, i.., , �  � -/J,ts-rt�vtO)JW 
c&)0t-.: iJi, W\!1Jt1Jpf @ 1*v:t 0--cv:t :.. O)J::tJ:.v'i'¥tt -c&)0t-.:t v,;tJ : 5 .  --t :h GO)z Lv'1*.� 
O)q=r/7, G, 3&iv, --c�, .:::::O)rp�Jl!l!,i#, 2:'ic-tt , iJZO)ifflvJ c&) 0. 

tf:l3'fv:jt;}'[0--C' .ii t }�� L, -{-O)JfJTH:frir 1t, L t� f*{lhttft])IUE�O)�fff{l�v:Jt-t 0frtpft€ 
vt, �1¥:t-th,i#JffJ!iO) 1J CJ. ,y 'Y ;:t * ;r,, L r#J�1w0) �Jm0),t�'*1t-/Ji, -=:r tJt J: vJ �-/J, v: tJfatJ:. t 0) 
(3ffSJA1lfil. - 3° C, :tt� + 1. 9°C, :ttiE: -10. 4°C, lJi:;f(Jfill� 17. 7 m/s) c &)0t-.:t-.:c6v:,  &) 
i vJ rp�� t vi tJ:. G tJ:. -/J ,0t� . t 0 t t, :.. :h G 0)5;°'dl:f-O)Tv: .:t-d"v ,--ct, t*{I t t}f[n t +:S-� vJ 
5 0 t O)c &) 0-/J, G, �t& t t *iflvHt � htJ:.v' L, � Gv: it-.:�� t t tJ:.:hvt, ��tJJ;w;tJ:. 
rp��2:' ilicc0--cm:�-t 0:.. t v:tJ:. 0  5 .  

�:t-thv:±mO)ffeJ}W(ffi -/Ji\., , fJ:.v \ t \., \ 5 ii� t' IB[ff8"JtJ:.;w;wJ;tfihhfJ:. -/J,0t�-/Ji, ��:::J::p�q=r 
O)�ffeJO);J;m:1,-tJ:.�1::tkiJc-/J, G� --c, -/J ,  ti vJ lit-/J, tJ:. J: 5 t: }�,hh t-.: . it-.: 7 -lf  5' � ti, -/J, tJ:.. vJ §;, 
�O)pf�-/Ji--c:h 2:' I&:!'&0t-.: hi, ��ta ��t-.: t> -/Ji� '¥El''.1ft.�illJ� 2:' t 0--ct�t> '.:5tvt--C v ,t� speck 

finger vi� < 5t G:h ti-/J ,0t-.: . 
rr�1$ffi1::0)m:f c t, :.. t v:rp��tJJ'l � h --c i.., ,t-.:Wc3:/t�i/1lrrv: J: 0�ff0) t 0:n ti l! ,  121/u l! rp�� 

GLv, :..t v:t� GtJ:.-/J,0t� . v'< G-/J,�.�8"JtJ:.t.ct� tfall�t;J:Lt-.:-/Ji, -t� --Cvi*E�c&) l:J ,  � 
J=rL.O)�gz;O)fiv:J/f0t-.:ifliJi&)0t-.: .  

ts L 0 Pf�t-.: t>v:�*�*O)=fsfilf2:' -'ij-;tt�O)Lt ,  1¥JtEEWlv:ilJ0 i cO), ��1Willll® 2:'�c6t-.:fif 
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